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Letters of Sir George Cornewall Lavis.—Normandy Picturesgtte, 


by Lhe Blackburn,—Brown's Life of a Naturalist in Græn- 
wand,— Lhe Education of the Heart, by Ars. Ellis. — The Unkind 
Word, by the Author of John Haltfax!—Skeich of the Raga of 


L, by ADs. Oliphant.—Lectures on Morality, by the Rev. 
E D. Maszice.—Lift of Fane Austen.— Notes on Italy, by Mrs. 
Tatothorne.—Precadilly, by Laurance Oliphant. Brighstone Ser- 
wos, by Bishop Moberity.—Sindenis Songs, by Dr. Blackte.— 
Parkman's Discovery of the Great Wat.—Froud?’s England ; 
New Vols.——Story’s Life af Dr. Robert Le.—Travels m Asta 
Mixer, by Fo Van Lennep.— Life of Mary Russell Milford.— 
Why im pers Scrambles among the Alps. Life of Shelley, by W. 
M. Rassetti.-Afemoir of Ree. W. C Burss.— Three Werks in a 
Prison at Pekin, by H. B. Lech.— Alpine Flowers, by W. Robin- 
som Netes on Burgundy, by C. R. Weld.—Lrye of hase Gibson, 
R.A,—St. Lonis and das Thee by Mrs. Bray. AUes Visit to 
Omcensla rt.-—lerme ; or the Sacred Isle, by Ww Stesart Trenach, — 
The Byennys of Scripture, by Rev, E. H Piumpire-—Burton's 
Lfistery of the Paraguayan War. 
And many other Works of general interest, to be added to the 
ee when ready, in numbers propoitioned to the anticipated 


Revised Lists of the Principal Books lately added to the 
Collecthm, and Catalogues of Surplus Copies withdrawn for Saie 
nt Jaa a piices, are now ready, and will be furwarded 
poslage 


MUDIE’S SELECT LIBRARY, New Oxford Street, London. 
CITY OFFICE, 4, King Street, Cheapside. 


Hotten’s ** Golden Library ”. 


OF THE BEST AUTHORS. 
-+° A charming collection of Standard and Favourite Works, 
degantly printed in Handy Volumes, tiniform with the Tauchnits 
Seri, and published at exceedingly low pries. i 


JANNE Chad th So tat 
roread by every yamg man in the 

HOLMES a 5 aoe 

LEIGH HUNT-—— 

GOLDWIN SMITH 

HOOD 

LELAND Ba Brains” Palads 


pation volume to ~” Autocrat of 
the Broakisst Table ” 
HAWTHORNE ————“vore Books. Edited by Cox- 











Tale for a Chimney Corner, 

srg er agit 
IS 1 yoe e papors, 
Our Relations wih America, 

way ıs In cloth, e 

BRIGHT ech on Public Affairs. 
13 ad «In cloth, re rod, yerod 
o last 20 3 oars. 





once An able and eloquent 
hmrauons 
Hans Bratmann's Ballads. 
d th 
wn dy í th 
GLADSTONE pecker on Orertons of th 
BYRON 
j dery poe ean oe 
porancs 


Whims and Oddities. ° 40 Il- 
ue. In cloth, ur Gal 
livered dunng the last so 5 ers 
True Story of Lord and Lady 
* os 
LONDON: JOHN CAMDEN HOTTEN, 74 & 75, PICCADILLY, 
Mel a Doe os Se AP 
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JAMES WALTON, . 


BOOKSELLER AND PUBLISHER TO University COLLEGE, 
137, GOWER STREET. 





T. 

CHEMISTRY FOR SCHOOLS. An In- 
troduction to the Practical Study of spheres 2 By C HAUGHTON 
GILL, Asmtant Escognimer in ST tho Unhrermty of Londor, lta 
Lecturer on Chemistry in Umvermty ego School With Illustrators, 
Small Syo, [Zarty in Ni : 


IJ 
NATURAL PHILOSOPHY FOR 
SCHOOLS. By Dr. LARDNER. Eleventh Thoosend Revresd and 
leted to the present tre by F. OLVER HARDING, BA. Lood, 

of Univeruty College Smali 6vo gr Gd 
“This will be a convenient class-book for Junior students in pite 
schools It i int to convey, in clear and precese terms, potions 
of all the prncrpel dimmons of Physical Scence, dlusresed y by 

disgrams.”—Sriitsh Ouarterty Fever, 

ITL 


HAND-BOOK OF PHYSIOLOGY. By 
Dr. KIRKES. New Edition (Seventh) by Y. MORRANT BAKER, 
F.RCS Lecturer on Ph , and Warden of the Coll at St Bartho- 
lomew's Hospetal, m4x Small Bvo ras, Ge, Forest published! 


TY, 

HAND-BOOK OF OPTICS. By Dr. 
LARDNER. Sixth Thoownd Revised and Completed to tha Present 
Tyme by T OLYER HARDING, BA. of Univermty College, London 
258 Ulustrations Small Sva. se } 


Yy, 

HAND - BOOK OF ELECTRICITY, 
MAGNETISM, AND ACOUSTICS B 
Thoumnd By GEORGE CAREY FOSTE 
mental Phymcs in Unmvernty 
S¥a. gs. 

‘The book could not have been entrusted to ary ons better calculated to 
fee ro O eee eae ae ey eer Latine, whio correcting bu and 
pag up 


work to the present state of smentific mowledge -Psar 
Sascnes Rrra. 


¥ CS Professor of Expertr 
goo Iiustrahons 


VL 
HAND-BOOK OF ASTRONOMY. By -° 


Dr. LARDNER Third Editon Rensed and Completed to 1847. By 
EDWIN DUNKIN, FRAS Superotendent of the Alrammuth : 
bearratory, Greenwich, 138 [[lustranons, Small 8ro. 7s. Gal, 


g some wh ooomical 


make clear, was com elucidated ina short pithy sentence :n the small 
canoe leader that Dr Lardner 


° VIL ii 
THE ELECTRIC TELEGRAPH. By 


Dr LARDNER Revmed and re-wntien by E B BRIGHT, FRA 
of the Bntish and Imsh M Telegraph Company, contain 

fall information, ae pom form, the Telegraphs at home and 

x40 Ubustratons Bv0 Changer Easton, ys Ga cloth 


“It xs capitally edited by Mr Bright, who has succeeded in making hh © 
CDe of LIO TORE reaciahie bogia Oritur Gn pha Biecone T alcgTa ph- aeii 
echt ¢, 


VIIL 
DR. HOFFMAN’S MODERN CHE. 
MISTRY, Experimental end ‘Theoretic. Small 8yo 4s Gg 
“It is in tho truest sense an introduction to Chemutry; and as such it 


who has spent yours 


powecsees the highest vatue—« valuo which m equally great to the stu 
locturer tn tonchi ijn, 


new to the soence and to the 
—Reader. 


IX. 
LIEBIG’S NATURAL LAWS OF HUS- 
BANDRY Gro. 105 Gal 
Contexts '—The Ftant--The Soil—Action of Soil on Food of Plants in 
Nanure—Farnm-Yard Mansure—System of Farm-Yard M a 


Poudrette—Human Excremente--Earthy Phosphates—Groand 
— Wood-Ash— Ammon. and Nitne Acid—Common —Niutrate of Sala~ 


Salts of Ammonn-—Gypeum and Lime 
e 


x 
LIEBIG’S FAMILIAR LETTERS ON 
CHEMISTRY, Fourth Edison Small 8yo, 75. Gal 


ee 
LIEBIG’S LETTERS ON MODERN 
AGRICULTURE, Smal 8yo, Ge . 


Dr LARDNER Erghth # 


ed 
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LOCKWOOD AND C0.‘3 STANDARD WORKS. 


THE STUDENT'S TEXT-BOOK OF 
ELECTRICITY: e Condensed Résumé of the Theory and ed 
Practical HENR 


Electrical Developments 
M. NOAD, Ph D. Se e a ee ee Post 
goo [lustrations. 
“We can 
ject, a good index, and a plethora of 


CURIOSITIES OF SCIEN€E, Past and 
Present. A Book for Old and Young. By JOHN TIDS. In Two Vols. 


fcap bvo me, Gd. cioth ; or in one doubla ologant, 55. 
“There is not a man of science who would not be aoe I7 Ots boi 
on matiors which be pover know, and ca matters which he had forgotten,” 


| THE YEAR- BOOK OF FACTS IN 
SRENCE AND ART. x 
PEA. Eonar Ch 


THE TWIN RECORDS OF ‘CREATION: 


Barat and em, their Perfect Harmony and Wonderful Concord, 
d By GEO OE y VICROR LE VAUX. Numerons Dlostrations cloth, 
“The author combmes an unbounded admiraton of science 
bounded admuranon of the Written Record. two aro balanced 
pedo pages A cd ry get logy that difficuites, oo 
bine "ol omden pien : - 

SCIENCE ELUCIDATIVE OF SCRIP- 
TURE see NOT ANTAO TET te ee a aria Lee ee 


Figuro of the Earth 
in General , the hLirecia af ; The 


"De “Neate book for cloar styla, great rango of sab 
woodcuts.” —4 tenanm. 


| Nov. 4, £860 
GEOLOGICAL MARS. 


CANADA 
Scale ag miles to an inch; ERE eae eee 
GEOLOGICAL MAP OF CANADA 


AND THE ADJACENT REGIONS, 
acting Parta of other BRITISH PROVINCES md of the UNITED 


By Si W. E LOGAN, F.R.S., &c, 
Director of tha Genlageal Sarvey af Canada. 





lege Garnet, moat ot th from che resulta of the Canadian Geo- 
J WW. DAWSON, |  braemwors JAMES ROB TTB JULES om ee 
Umeed States is com, Da este te of Pelee 


JAMES WALT, from various orem smesticond ta “Tha Atlas of i 
i ocr ate ee CREE Te varnishod, £3 $4. 


Yt ENGLAND and WALES. 
Third Edrtion, with Correctlons and Additions, 
Scale, za miles to r inch: sho 95 Inches by 4a, 


GEOLOGICAL MAP OF ENGLAND 
AND WALE 


By ANDREW ey eam Fe F.RS. eo 
rT tase of Goole i is Roa eda cee 





This Map «hows all the Railways, Roads, Æo., and when mounted tn case 
mas Eo lol pont PEO ARDE REU li Map. 
Price, m shoeta, sss. ; in case, şor. ; on roller, zaa 
Fifth Edition 


Scale, s3 miles to an inch; akse, 18 inches by r4 


GEOLOGICAL MAP OF ENGLAND 
AND WALES. 


pataray fe. Bo By ar ae RY Tas Anthor of | By Sir RODERICK L MURCHISON, Bart., K.C.B., &c., 
: - api ishod bythe tron sett of ayy great enowied Dizactor-Ganaral of the Geological Saryeys of Groat Britain 
By Koan log ability, nly bapa aa , asy, and energetic, LA Se a E T 
prane London, LOCKWOOD & CO. 7, Stationar Hall Coort, E.C. Possum sy AvrHorrrYy oy Her Mayzstr's Goreewhoorr. 
° } , - GEOLOGICAL SURVEY OF ENGLAND 
NEW BOOKS. f AND WALES. 
RELIGIOUS OPINIONS OFT THELATE Cai ee a AOT BEIE ee Bot 
Rar CHAUNCY aale KCB, &c, Drrector-Geneml of the Geological Surveys of the Unued 
CHRISTMAS ape S. By | Charlea | Sees ee a se ee ee 
DICKENS. A New Edition printed and bord. TED on mın s7 koches by 4o. Other dividians are printed om two or {pur 
with the Original Engravings on Stool and Wood, ras Ass day. Poc ot the eras ty oe et eel meneame 
H@RSE-SHOES AND HORSE-SHOE- "tho Geological Sam ie oy ef os Umed Empik, wa in cschape at 
poses bays Comune FP cay! England, aodan, and ead pl post oa receipe SS cea fa 
GERMAN EVENINGS. Translated from IRE 'LA A N D. t i 
the Oigmal by J. L ee Post Svo. with F and Beale, 8 miles to an inch; size, 38 Inches by 31, 
Vignano. {im cvcmber, 


WORK ON AMERIC 
NEW TRACKS IN NORTH AMERICA. 


A JOURNAL of TRAVEL and ADVENTURE whilst engaged 
tho SURVEY of k SOUTHERN RAILROAD to 
the PACIFIC OCEAN during 1967-8 


By WILLIAM A. BELL, M A. MLB. Cantab F.R.G.B. 
vok demy êro. poce apr with twenty Chromos and nirtmerous 


ts. [Tass day 
ee See ee ee ale 
voqoisble ons of the vast regions tra The work alo abounds 
in exciting adventures, and, besides bomg full of information, e aa figing to 
the atten soma chromo- 


and Dr S Ben t bes gren in the book 
Brgy description of ua charactonatian “The Pali M, ti Ganet te. 


inaneged to secius t many sinking pictures, and, in 
pea EE SA canons whach aro 
amonga the groalest cuz-oaition of the American coatment, ”— Tks Safsrway 
ov 


CHAPMAN & HALL, 193, Piccadilly. 


GEOLOGICAL MAP OF IRELAND. 
“By JOSEPH BEETE JUKES F.R.S., 
teas Her Majesty's Geological C a ag 

Eis Map i aata oa oe ee of iia Oromim , and colonred 

Tt aluo shows tho Rallways, Stanone, Roads, Anbg 

Pren an two shoots, aza ; monnted in case, 908.3 on roller, varnished, 25 


INDIA 
- Scala, s3 miles to en inch; siz, 80 Inches by 68, 
GEOLOGICAL MAP OF INDIA. 


GENERAL SKETCH of the Bite ape GEOLOGICAL FEA- 
TURES of BRITISH IND 


By G. B. GREENOUGH,- ERS, te 
With Tables of Indan Coal Fields, Minerals, Fomuls, &c. 
a a mounted in case, or on roller, vrarnahed, 


e 





n addition to CEOLOGICAL MAPS of the WORLD, 
We SRITISH Is SCOTLAND, IRELAND, FRAN CE, 
IUM, &c, are pubishod, and are always kept m stock. 
London: EDWARD STANFORD hy j Cioes, S.W. 
Agent by appo.ciment a04 
Serrey Pobsacavons and ty Charts. 


Nov 4, 1869] | 


Nearly ready, a Fassimilo Reprint, in Photo-Lithography, by S. AYLING 
THE ‘FIFTEEN OS AND OTHER 


oe eee ee j 
stylo differs frock every other of Caxton's pesa, m that each 
fe sarromnded by, ornama coreg tir ca 
first book of prayers in English imened by the followers of Wickliffe. 


GRIFFITH & FARRAN, corner of St. Panl’s Churchyard. 


GRIFFITH & FARRAN’S NEW WORKS, 


IN ELEGANT CLOTH BINDINGS. 


GOOD ST. LOUIS AND HIS TIMES. 

By Mra BRAY, author of Tbo Life of Stothard,” “Borders of the 
Tamar and Tary,” &c. Post fro. price pe. Gal. 

-FAVOURITE FABLES IN PROSE AND 
Woe Pid ar Toned Pio al bh aie iphone 
ys. 6d cloth elegant, gilt edges 

PATRANAS; or, Spanish Stories, Legend- 
ay and Tradtional Tistranons by Epwarp H. Compovip. Post 


JOHN DEANE OF NOTTINGHAM: his 


pon E A Tale of the Tune of WHiam of Oranga. 
By W. H. Q. KINGSTON, With Dlostrapons 


Post tro, price se. 
THEODORA. A Tale for Girls. By Emilia 


Ne ee NORRIS. Wgh Illustrations by Groros Harv Post 
FROM PEASANT TO PRINCE; or, the 
ie of ALEXANDER PRINCE on a Fresly Trans- 
from the Rumian by Madame PIETZ Wih Illustrations. 

Ta, je price as. 6d 
MILLICENT AND HER COUSINS. By 
the oe eo AUGUSTA BETHELL. With [lustratlons by R Pirsz- 

Post vo price 42 Gd 


TALES OF THE WHITE COCKADE. 
Peer ieee ee Horos of the Cromdes,” Æo. 
ROSAMOND FANE; or, the Prisoners of 
St. James ByM ardC LEE. Thustranons by R Dowty. Post 
Bro. price 4s Ge. i 
BERTRAND DU „OUESCLIN, THE 
HERO OF BRITTANY. y EMILE DE BONNECHOSE. 
Pad bettas «See Fcap. Svo. price as. é 
MARK SEAWORTH: a Tale of the Indian 
Ocan W H. G KINGSTON. New end Cheaper Edition 


ADVENTURES OF HANS STERK, the 
A aay r aaa By Captain DRAYSON. Ias- 
trations by ZWICEER. 


R ete h 


NEW AND POPULAR WORKS BY JOHN TIMBS. 


ANCESTRAL STORIES AND TRADI- 
aD ee O With Frontispiece. Post vo. price 


Vory ing, for every pee is a blt of wonder, showfhg that 
FEA a pronto Sap tp ge dle egy Neal Io 
hrstory.”—-A rt Journal. 


NOOKS AND CORNERS OF ENGLISH 
LIFE, Past and Present. With Thtradons. Second Editon Post 
Bro. price ór cloth. 
tn ae ee a oe pee ey at 

_ STRANGE STORIES OF THE ANIMAL 

- eee Tihrstrations by Zwrckeę Second Edition. Post dro. 


chen ltt fe a tt ei tt 
ee ee ee ree an ee oe k 


*,* A Complete Catalague of Gurrrra anwb Faxran’s Prbficatnns, 
sautadle for Schpel Primm, Ec, poct-fren om agpgplicatsom, 


GRIFFITH & FARRAN, St. Pauls Chorchyard, Londo 
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POPULAR MANUALS? 
N ATURAL § SCIENCE. 


S AS one ASTRONOMY. Comprising, 
kawa a complete Serios of ITustrations of the Heavenly 


Colours from 


a aaa By A Sth TSEN RE LL D 


A With an demgned ns 
an accompaniment to this Atlas By R BERT GRANT, MLA LLD. 

FREFRAS Professor of i and Director of the Obeerva- 

tory m the Univerzity of Glasgow. morocco, GI §# 


HANDY BOOK OF pioneer 


GEOLOGY FOR GENERAL READERS. 
PAGE, LI FREE, REE, PGS. Second Baton, ou al 


rE LL 
new Chapters. Ge. 
INTRODUCTORY TEXT «BOOK OF 
GEOLOGY. Eich) Editor ee. Wirth Engrevings on Wood and Glomartal 


ADVANCED TEXT-BOOK of GEOLOGY, 
DESCRIPTIVE AND INDUSTRIAL "the mme With En. 
graving and of Sonic Terma Fourth Edmon, Revised 


ee TEXT - BOOK QF 
PHYSICAL GEOGRAPHY, By the mmo sears at 
æ œ 
ADVANCED TEXT-BOOK of PHYSICAL 
GEOGRAPHY. By the same With Engravings. yr. 
Pe Portia good text-book ef Phymcel Geography.” —Sa/arway 


HAND-BOOK of GEOLOGICAL TERMS, 
GEOLOGY and PEYSIÇAL GEOGRAPHY. By the mme Second 


THE PAST AND PRESENT LIFE OF 
1HE GLOBE By theosame. With Engravings, Ge. 


ATLAS OF PHYSICAL GEOGRALRY. 


inpia apal y ilei Daa 

Kelty JOunerou, LLD. PES age a ai aaa 
printed in Cabs, wih Explamtry Test #0 the, Gata cary ad 

I Sf, 


COMPARATIVE GEOGRAPHY. By 
CARL RITTER. Translated by W. L. GAGE. ge. 6a. 


THE ORIGIN OF THE SEASONS. Con- 
sidered from a Geological Point of View. By SAMUEL MOSSMAN 
Crown Svo. with Engravings. ras. Gal. 


SEA-SIDE STUDIES at ILFRACOMB 
THE SCILLY ISLES, AND JERSEY. By GEOR 


TENBY gE 

H. LEWES, Anthor of “A Blographical wtory of Phil hy,” &c_ 
Edition Crown Svo Divetration,, and a 

Tochuical Teme Ge Gal, 


THE PHYSIOLOGY of ‘COMMON LIFE. 
By GEORGE H. LEWES, Author of ‘‘Sea-Side Stuctes,” Æc. Tihs- 
trated with mumerous Engravings Two Volumes. raz. 


THE CHEMISTRY of COMMON LIFE. 
By Profemor J. F W JOHNSTON | A Now 
G H. LEWES, Anthor of “ Sea-Sude 8 


Hditlon Edited by 
” Ac. With 113 Wasre- 
tians on Wood, and a Copious Index Tro Y 


crown byo rut Ge, 
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WILLIAM«BLACKWOOD & SONS, Edinbargh and London, — 


~% 


NATURE Lob. A, 1869 


CASSELL PETTER, & GALPIN, LONDON AND NEW YORK 


NEW AND FORTHCOMING BOOKS. 


THE POETS OF GREECE. By Epwm Arnot, | THE WORLD OF WONDERS. Complete Volume. 
MA oe ee ee eee. oe r Bro cloth, gaa ae ea X p 3 

THE WORLD OFTHE SEA Translated a the cry EPA enor ng ee of mon antog ronding, and ol ea 
Boss Chel and Taim Pan ood inanan HART Demy | Well as interesung.”—Literery Churchman, 


with Coloured and Tinted Plates, end numargaa Wood Eagavmga, | SKETCHES BY QUIZ. Consisting of “Young 


A HANDY-BOOK OF THE BRITISH MUSEUM. r Gotten ey t “Yomg ph alon oy 
Ail Banal cod Daane ereman ty TW HOLS, a Senier eee Ler Oor ES ae ROTTER p 
Eoee Buda a Rate Dae aa Profesor MORLEY. A Now and Reriod Educa. anl, 

MORIAM THE LATE GEORGE HOUS. | THE YOUNG MAN IN THE BATTLE ör pim 
“HENS Pansies TEENY ood Engravings, iee e ieee Men. Erte Rer Dr. LANDELS. Cloth, red 
[Wow ready. INT ALS = 

' Tipstrate = Crown Bro a st, [Now ready 


Dates by r ERNEST GRI GRISET. O E ca eee 
CASSELL’S POPULAR DRAWING (COPIES. 


THE ADVENTURES OF MUNCHAUSEN. Illus- Complete ın four Volumes, pren 74, Gal, oach. 
marad oy DOSE. ee dta choth, 166 62 [Nsm rr | TOT Re NATURAL HISTORY. -A-Series of 








THE SCENERY OF GREECE. By W. LINTON. Plates, numbermg upwards Animal, Vogètable 
Peken o e a e e wy ia De e E Er gmail a Peon With cree Late. 
A ete UR, EN ANTIQUITY AND | oP x 
A Notice of Modern Weapoms. | PICTURE TEACHING FOR OLD AND YOUNG. 
l ao T Fir rench of M. Anis aah hea Pe A Sanas oi Object Lemons, P a r T 
%® T or Ambar of" Engak Halang Ca Cloth, a A With moro than sco Tivstrations 
4to. lettered, 3t, 
cabs ELES „PIOGRAPHICAL DICT IONARY THE LIFE AND ADVENTURES OF ROBINSON 
Tet Portraits of Eminent Men. Complete in one vol, im- CRUSOE. Now royal Svo. Editlon. Illustrated Coth, gilt ae 
o: 8vo 1,188 pp, cloth lettered, s&s, foll gilt, Gs. (Vow randy, 
| CASSELL’S MAGAZINE, 
iag . _ (SEW SERIES) 
man and Wife, 
I8 THE TITLE OF THE 
NEW SERIAL TALE BY 
a WILKIE COLLINS, 
" : Author of “The Woman In White,” “ Armedale,” “The Moonstone,” kc &., 
` Comunorcine m No. 1 aw Part I, 
Ho: Sec pE i 17, price 1; Part I. Nov. 25, price Gd. 
STONIANA” bre Prix MIAN, F es by Jonu Horas : AU REVOIR i> F T PALGRAvE: 
+] ORSON HAH a a a WA a a 
Arocles by Ae e ef hig Aae Marala by loading Artists 
GALBRAITH AND HAUGHTON’S SCIENTIFIC MANUALS, 
` As now Published by CASSELL, PETTER, and GALPIN. 
The high charecter of thie Series is well known, as furnishmg Tert-books for the Dublin University and numerous firet-class Schools 
PLANE TRI  TRIGONOMETR Clad bane, ed = ORI “Third oe pe cloth, as. Ga ; complete, cloth, 
. s , ar lettered, ya 
MATHEMATICAL TABLES. Cah T TIDES AND TIDAL CURRENTS Now Edition, with Tidal Cards 
cs. ieee oe id NATURAL PHILOSOPHY. With to Itvetrations, Cloth, 4r. G 
OOPS EINTE Cloth, letated, yr. bal THE THREE KINGDOMS OF NATURE, Wah numerous Dius- 
ASTRONOMY. Cloth, lottorod, st trations, rof 
NOTICE. 


or The P d 1 Publicati & 
Rise igs aT of Messrs. E od Naat an Gelping Pul „Publicat D 0., ‘eM = ready, and 
PETTER, and rap hatte A pis. :— 


1, EDUCATIONAL WORKS AND ecu AND | 5. CLASSIFIED CATALOGUE OF 50,000 ELECTRO- 


DORE VIGNETTE CATALC Nase wo UE, TYPES OF VALUABLE ENGRAVINGS for Sale 

L A L 

3 CHILDREN’S BOOKS CATALOGUE. 6. COMPLETE e CATALOGUE, giving a 
ATAL MAGAZINES AND SERIAL PUB- Comprobenstye Insight Spockalmes various Works lamred 

ii ane ed in moch vast numbers from the Belle Sauvage Publlahmg Offices 


CASSELL, PETTER, AND GALPIN, BELLE SAUVAGE YARD, LUDGATE HILL, LONDON; 


BROADWAY, NEW YORK. 


* 
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SAMPSON LOW & 00.5 
NEW BOOKS. 





THIS DAY, 


L 


NORMANDY PICTURESQUE: 


A New Artistic Book of Tiavel. By HENRY BLACKBURN, 
Author of “ Artists and Arabs,” and “Trevellmg in Spam.” 
Square demy, cloth extra, with numerous Llustatons, 16s. 


i. 


THE LAST OF THE TASMANIANS: 


A Histo 
JAMES BONWICK, F.R.G.S. Fellow of the Ethnological 
Society, &. &c. With numerous Llastiations, 16s. 


In. 


SEVEN EVENTFUL YEARS IN ' 
PARAGUAY : 


A Narmtive of Personal Service and Captivity amongst the 
Paaguayan.. By G. F. MASTERMAN, fate Asaistant-Surgeon 
Paraguayan Military Service. 8vo. with Map, 12s, 


IV. 


LETTERS FROM THE EAST: 


Notes of a Visit to t and Palestine. By ; aac 
CULLEN BRYANT. t2mo, cloth, 6s. 
y, 


WONDERS OF ITALIAN ART. 


By LOUIS VIARDOT. Square demy 8vo. JJlustrated with 
10 Autotype Repioducttons of celebrated Engravings, and 
Woodcuts, handsomely bound, cloth exta, gilt edges, 12s, 


VL 


REMARKABLE 
LIFE AND DISCOVERIES OF 
SEBASTIAN CABOT, 


Of Bristol, the Founder of Great Britain’s Maritrme Power. 
Discoverer of America and its First Coloniser. By J. F. NI- 


CHOLLS, City Librarian, Bristol Square crown vo, printed 
at the Chiswick Press, with Marginal Notes, &c. 7s. 


VIT. 
VICTOR HUGO’S TOILERS of the SEA. 


Dlastated Edition, Erak demy 8vo, with 60 giaphic Dlustra- 
tions by CHIFFLART, beautifully eu on toned paper, 
cloth extra, ros. 


VIII. 
THE AUTOBIOGRAPHY OF A SMALL 
. BOY. 


By the Author of “School Days at Saxonhurst.” With Frontis- 
piece by SIDNEY P. MALL, Small post, cloth extra, 5s. 
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“To the solid ground 
. Of Nature trusts the mind which builds for aye.”—-WORDSWORTH 
THURSDAY, NOVEMBER 4, 1869 allcomprehending idea, which no pane can 





NATURE: APHORISHS BY GOETHE 
ATURE! We are surrounded and embraced 
by her: powerless to separate ourselves from 

her, and powerless to penetrate beyond her. 
Without asking, or warning, she snatches us up into 
her circling dance, and whirls us on until we are 


tired, and drop from her arms. 


She is ever shaping new forms: what is, has never 
yet been; what has been, comes not again. Every- 
thing is new, and yet nought but ‘the old. 

We live in her midst and know her not. She is 
incessantly speaking to us, but betrays not her secret. 
We constantly act upon her, and yet have no power 
over her, 

The one thing she seems to aim at is Individuality ; 
yet she cares nothing for individuals. She is always 
building up and destroying; but her workshop is 
inaccessible, 

Her life is in her children; but where is the mother? 
She is the only artist; working-up the most uniform 
material into utter opposites ; arriving, without a trace 
of effort, at perfection, at the most exact precision, 
though always veiled under a certain softness. 

‘Each of ber works has an essence of its own; 
each of her phenomena a special characterisatio# : 
and yet their diversity is in unity. 

She performs a play ; we know not whether she sees 
it herself, and yet she acts for us, the lookers-on. 

Incessant life, development, and movement are 
in her, but shegadvances not. She changes for ever 
and ever, and rests not a moment, Quietude is 
inconceivable to her, and she has laid her curse 


, upon rest. She is firm, Her steps are measured, 


her exceptions rare, her laws unchangeable. 
She has always thought and always thinks; though 
not as a man, but as Nature. She broods over an 


find out. 

Mankind dwell in her and she in them. With all 
men she plays a game for love, and rejoices the more 
they win With many, ber moves are so hidden, that 
the game is over before they know it 

That which is most unnatural is still Nature; the 
stupidest philistinism has a touch of her genius e 
Whoso cannot’ see her everywhere, sees her pas 
where rightly. 

She loves herself, and her innumerable eyes and 
affections are fixed upon herself. She has divided 
herself that she may be her own delight She 
causes an endless succession of new capacities for 
enjoyment to spring up, that her insatiable sympathy 
may be assuaged. 

She rejoices in illusion. Whoso destroys it in bim- 
self and others, him she punishes with the sternest 
tyranny. Whoso follows her in faith, him she takes 
as a child to her bosom. : 

Her children are numberless) To none is she 
altogether miserly; but she has her favourites, on 
whom she squanders much, and for whom she makes 
great sacrifices, Over greatness she spreads her 
shield. 

She tosses her creatures out of nothingness, and 
tells them’ not whence they came, nor whither they 
go. It is their business to run, she knows the road. 

Her mechanism has few springs—but they never 
wear out, are always active and manifold. 

The spectacle of Nature is always new, for she is 
always renewing the spectators. Life is her most 
exquisite invention; and death is her expert con- 
trivance to get plenty of life. 

She wraps man in darkness, and makes him for ever 
long for Lgbt. She creates him dependent upon the 
earth, dull and heavy ; and yet is always shaking him 
until he attempts to soar above it 
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She creates needs because she loves action. 
Wondrous | that she produces all this action so easily. 
Every need is a benefit, swiftly satisfied, swiftly re- 
néwed.—LEvery fresh want is a new source of pleasure, 
but she soon reaches an equilibrium. 

Every instant she commences an immense jouney, 
and every instant she has reached her goal. 

. She is vanity of vanities; but not to us, to whom 
she has made herself of the greatest importance. She 
allows every child to play tricks weth her; every fool 
to have judgment upon her; thousands to walk 
stupidly over her and see nothing; and takes her 
pleasure and finds her account in them all 

We obey her laws even when we rebel against 
~ them; we work with her even when we desire to work 
against her. 

She makes every gift a benefit by causing us to 
want it She delays, that we may desire her; she 
hastens, that we may not weary of her. 

She has neither language nor discourse; but she 
creates tongues and hearts, by which she feels and 
speaks. a 

Her crown is love. Through love alone dare we 

come near her. She separates all existences, and all 
tend to intermingle. She has isolated all things in 
order that all may approach one another. She holds 
a couple of draughts from the cup of love to be fair 
e payment for the pains of a lifetime. 
@eshe is alb things. She rewards herself and punishes 
herself; is her own joy and her own misery. She is 
rough and tender, lovely and hateful, powerless and 
omnipotent She is an eternal piesent. Past and 
future are unknown to her. ‘The present is her 
eternity. She is beneficent. I praise her and all 
her works. She is silent and wise. 

No explanation is wrung from her ; no present won 
from her, which she does not give freely. She is 
cunning, but for good ends; and it is best not to 
. tice her tricks. 

She is complete, but never finished. As she works 
now, so can she always work. Everyone sees her in 
his own fashion. She hides under a thousand names 
and phrases, and is alwaysthe same. She has brought 
me here and will also lead me away. I trust her. 
She may scold me, but she will not hate her work. 
It was not I who spoke of her. Nol What js false 
and what is true, she has spoken it all The fault, 


rn the merit, is all hers. 


So far Goethe. 

When my friend, the Editor of Nature, asked me 
to write an opening article for his first number, there 
came into my mind this wonderful rhapsody on 
‘ Nature,” which has been a delight to me from my 
youth up. It seemed to me that no more fitting 
preface could be put before a Journal, which aims to 
mirror the progress of that fashioning by Nature of a 
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picture of herself, in the mind of man, which we call 
the progress of Science. 

A translation, to be worth anything, should repro- 
duce the words, the sense, and the fofm of the 
orginal. But when that original is Goethe’s, it is 
haid indeed to obtain this ideal ; harder still, perhaps, 
to know whether one has reached it, or only added 
another to the long list of those who have tried to 
put the great German poet into English, and failed. 

Supposing, however, that critical judges are satisfied 
with the translation as such, there lies beyond them 
the chance of another reckoning -with the British 
public, who dislike what they call “Pantheism” almost 
as much as I do, and who will certainly find this 
essay Of the poets ternbly Pantheistic. In fact, 
Goethe himself almost admits that it is so. Ina 
curious explanatory letter, addressed to Chancellor 
yon Muller, under date May 26th, 1828, he writes :—~ 

“This essay was sent to me a short time ago from 
amongst the papers of the ever-honoured Duchess 
Anna Amelia; it is written by a well-known hand, 
of which I was accustomed to avail myself in my 
affairs, in the year 1780, or thereabouts. 

“I do not exactly remember having written these 
reflections, but they very well agree with the ideas 
which had at that time become developed in my 
mind. I might term the degree of insight which I 
had then attained, a comparative one, which was 
trying to express its tendency towards a not yet 
attained supeilative. 

“There is an obvious inclination to a sort of 
Pantheism, to the conception of an unfathomable, 
unconditional, humorously self-contradictory Being, 
underlying the phenomena of Nature; and it may 
pass as a jest, with a bitter truth in it” 

Goethe says, that about the date of this composition 
of “Nature” he was chiefly occupied with compara- 
tive anatomy; and, in 1786, gave himself incredible 
trouble to get other people to take an interest in his 
discovery, that man has anintermaxilary bone. After 
that he went on to the metamorphosis of plants, 
and to the theory of the skull; and, at length, had 
the pleasure of seeing his work taken up by German 
naturalists. ‘The letter ends thus :— 

“If we consider the high achievements by which 
all the phenomena of Nature have been gradually 
linked together in the human mind; and then, once 
more, thoughtfully peruse the above say, from which 
we started, we shall, not without a smile, compare 
that comparative, as I called it, with the superlative 
which we have now reached, and ioe in the 
progress of fifty years.” 

Forty years have passed since these words were 
written, and we look again, “not without a smile,” on 
Goethe’s superlative. But the road which led from 
his comparative to his superlative, has been diligently 
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followed, until the notions which represented Goethe’s 
superlative are now the commonplaces -of science— 
and we hae a super-superlative of our own. 

When another half-century has passed, curious readers 
of the back numbers of Nature will probably look 
on our best, “not without a smile;” and, it may 
be, that long after the theories of the philosophers 
whose achievements are recorded in these pages, are 
obsolete, the vision of the poet will remain as a 
truthful and efficient symbol of the wonder and the 
mystery of Nature. T. H. HuxLEY 





ON THE FERTILISATION OF WINTER- 
FLOWERING PLANTS 
T HAT the stamens are the male organ of the flower, 
i forming unitedly what the older writers called the 
“andræcium,” 1s a fact familiar not only to the scientific 
man, but to the ordinary observer. The earlier botanists 
formed the natural conclusion that the stamens and pistil 
in a flower are intended mutually to play the part of male 
and female organs to one another. Sprengel was the first 
to point out, about the year 1790, that in many plants the 
ar.angement of the organs is such, that this mutual inter- 
change of offices in the same flower is impossible; and 
more recently, Hildebrand in Germany, and Darwin in 
England, have investigated the very important part played 
by insects in the fertilisation of the pistil of one individual 
by the stamens of another individual of the same species. 
It is now generally admitted by botanists that cross-ferti- 
lisation is the rule rather than the exception. The various 
contrivances for ensuring it, to which Mr. Darwin has 
especially called the attention of botanists, are most beau- 
tiful and interesting ; and the field thus opened out is one 
which, from its extent, importance, and interest, will 
amply repay the investigation of future observers. For 
this cross-fertilisation to take place, however, some foreign 
agency like that of insects is evidently necessary, for con- 
veying the pollen from one flower to another. The question 
naturally occurs, How then is fertilisation accomplished in 
those plants which flower habitually in the winter, when 
the number of insects that can assist in it is at all events 
very small? I venture to offer the following notes as a 
sequel to Mr. Darwin’s observations, and as illustrating a 
point which has not been elucidated by any investigations 
that have yet been recorded. I do not here refer to those 
flowers of which, in mild seasons, stray half-starved speci- 
mens may be found in December or January, and of which 
we are favoured with lists every year in the corners of 
newspapers, as evidence of “the extraordinary mildness 
of the season.” I wish to call attention exclusively to 


. those plants, of which we have a few in this country, 


whose normal time of flowering is almost the depth of 
winter, like the hazel-nut Corylus avellana, the butcher's 
broom Ruscus aculeatus, and the gorse Ulex europeus; 
and to that more pumerous class which flower and fructify 
all through the year, almost regardless of season or tem- 
*perature ; among which may be mentioned the white and 
red dead-nettles Lamium albwm and purpureum, the 


” Veronica Buxdanwiat, the daisy, dandelon, and groundsel, 


the common spurge Euphorbia petus, the shepherd’s 
pursc, and some others. 
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During the winter of 1868-69, I had the opportunity of 


making some observations on this class of plants; the 
result being that I found that, as a general rule, fertilis&- 
tion, or at all events the discharge of the pollen by the 
anthers, takes place in the bud before the flower is opencd, 
thus ensuring se/(fertilisation under the most favourable 
circumstances, with complete protection from the weather, 
assisted, no doubt, by that rise of temperature which is 
known to take place in certain plants at the time of flower- 
ing. The dissection? of a flower of Lamium album (Fig. 
A) gathered the last week in December, showed the 
stamens completely curved down and brought almost into 
contact with the bifid stigma, the pollen being at that time 
freely discharged from the anthers. A more complete 


contrivance for self-fertilisation than is here presented « 


would be impossible, The same phenomena were ob- 
served in Veronica Buxbausiii, where the anthers are 
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A. Lascom ALIUM, 


x Secthon of bad, calyx and corolla remorod. 
t Stamen from bud, ankarged, duscharging pollon. 


almost in contact with the stigma before the opening phe 


the flower, which occurs but seldom, F. agrestis and polita, 
the larger periwinkle Vinca mayor, the gorse, dandelion, 
groundsel, daisy, shepherd’s purse, in which the four 
longer stamens appear to discharge their pollen in the 
bud, the two shorter ones not till a later period, Lamin m 
purpurenst, Cardamine hirsuta, and the chickweed Srel- 
laria media, in which the flowers open only under the 
influence of bright sunshine. In nearly all these cases, 
abundance of fully-formed, seed-bearing capsules were 
observed in the specimens examined, all the observa- 
tions being made between the 28th of December and the | 
zoth of January. 

In contrast with these was also examined a number of 
wild plants which had been tempted by the mild January 
to put forth a few wretched flowers at a very abnormal 
season, including the charlock Siwapis arvensis, wiid 
thyme Thymus serpylium, and fumitory Fumaria ofi- 
cinalis; in all of which instances was there not only no 
pollen discharged before the opening of the flower, but no 
seed was observed to be formed. An untimely specimen 
of the common garden bean Faba vniguris, presented 
altogether different phenomena from its relative the gorse, 
the anthers not discharging their pollen till after the 
opening of the flower; and the same was observed in the 
case of the-Lasinm Galeobdolon or yellow archangel (Fig. 
B) gathered in April, notwithstanding its consanguinity 
to the dead-netile. 

Another beautiful contrast to this arrangement is 
afforded by those plarits which, though natives of warmer 
climates, continue to flower in our gardens in the depth of 
winter. An example of this class is furnished by the 
common yellow jasmine, Farman xavxdiflorum, from 
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China, which does not discharge its pollen till considerably 
after the opening of the flower, and which never fructifies 
in this country. But a more striking instance is found ip 
the “allspice tree” the Chimonanthus fragrans, or Caly- 
canthus pracox of gardeners, a native of Japan, which, 
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B. Lasoo GaLxospoLow —Pisti and stamens from open flower; 
tho latter discharging pollen. 


flowering soon after Christmas, has yet the most perfect 
contrivance to prevent self-fertilisation (Fig. C}. Ina 
manner very similar to that which has been described in 
the case of Parnassia pal/ustris,* the stamens, at first 
nearly horirontal, afterwards lengthen out, and rising up 
perpendicularly, completely cover up the pistil, and then 
discharge their pollen outwardly, so that none can possibly 
fall on the stigma. As a necessary consequence, fruit is 
never produced in this country; but may we not con- 
jecture that in its native climate the CAsxonanthus is 





x. Karly stago of flower, calyx and corolla removed. 


s Later gage, stamens suirroundmg the pisti, and dsscharging their pollen 
oulwardly. 


abundantly cross-fertilised by the agency of insects, 
attracted by its delicious scent, in a similar manner to 
our Grass of Parnassus? 

The description detailed above cannot of course apply 
to those winter-flowering plants in which the male and 
female organs are produced on different flowers; but here we 
find commonly another provision for ensuring fertilisation. 
In the case of the hazel-nut the female flowers number 
from two to eight or ten in a bunch, each flower containing 
only a single ovule destined to ripen. To each bunch of 
female flowers belongs at least onë catkin (often two or 
three) of male flowers, consisting of from 90 to 120 flowers, 
and each flower containing trom three to eight anthers. 
The pollen is not discharged till the stigmas are fully 
developed, and the number of pollen-grains must be many 


* Journal of tho Linnsan Soclety for 1868-69, Botany, p. 24 
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thousand times in excess of what would be required were 
each grain to take effect. The arrangement in catkins 
also favours the scattering of the pollen by the least breath 
of wind, the reason probably why so many offthe timber- 
trees in temperate climates, many of them flowering very 
early in the season, have their male inflorescence in this 
form. 

‘The Lephortias or spurges have flowers structurally 
uniserual, but 4vhich, for physiological purposes, may be 
regarded as bisexual, a single female being enclosed along 
with a large number of male flowers in a common envelope 
of involucral glands. Two species are commonly found 
flowering in the winter, and producing abundance of 
capsules, Æ. pepixs and Ashoscopfia. In both these species 
the pistil makes its appearance above the involucral glands 
considerably earlier than the bulk of the stamens (Fig. D). “, 





D. EUFIHORALA HELIOSCOPLA 


L Head of flowers opened, pistil and single stamen appearing abore the 
a The mmo somewhat lator, with the etigmes turned upwards. 


A single one, however, of these latter organs was observed 
to protrude, beyond the glands simultaneously, or nearly 
so, with the pistil, and.to discharge its pollen freely on the 
stigmas, thus illustrating a kind of quasi-self-fertilisation. 
The remaining stamens do not discharge their pollen tilla 
considerably later period, after the capsule belonging to 
the same set has attained a considerable size, In Æ. Aelio- 
scopia the capsules are always entirely included within the 
cup-shaped bracts, and the stigmas are turned up at the 
extremity so as to receive the pollen freely from their own 
stamens, Now contrast with this the structure of Æ, amyg- 
daloides, which does not flower before April (Fig. E). The 
heads of flowers which first open are entirely male, 
containing no female flower ; in the hermaphrodite heads, 
which open subsequently, the stigmas are completely 
| 
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E. Eurnorsia AmyonsLompei—Head of flower, 
the Involucral glands, all the stamens stili 


exposed beyond the involucral glands long before any, 
stamens protrude from the same glands. Here, therefore, 


t 
piil appeuing abore 
undischarged. 3 


. complete cross-fertilisation takes place, the pollen from 
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the first-opened male heads no doubt fertilising the stigma 
fron: the next-opened hermaphrodite heads, and so on. 
Tn this les the bracts are not cup-shaped, but nearly 
flat ; a Ve hang out very much farther than in 
E hel: ‘oscopia; and the styles are perfectly straight. 

The above observations are very imperfect as a series, 
and I can only offer them as a contribution towards an 
investigation of the laws which govern the cross-fertilisation 
or self-fertilisation of winter-flowering plants. On com- 
municating some of them to Mr. Dai win, he suggested that 
the self-fertilised flowers of Laminm album, and other 
similar plants, may possibly correspond to the well-known 
imperfect self-fertilised flowers of Oralis and Viola, and 
that the flowers produced in thesummer are cross-fei tlised; 
a suggestion which I believe will be found correct. 

In conclusion, I may make two observations. The 
time of flowenng of our common plants given in our text- 
books is lamentably inexact; for the hazel, March and 
April for instance! and for the white dead-nettle, May and 
June! according to Babington. Great care also should 
be taken to examine the flowers the moment they are 
brought in-doors ; as the heat of the room will often cause 
the anthers to discharge their pollen in an incredibly shout 
space of time. This is especially the case with the grasses, 

ALFRED W. BENNETT 





PROTOPLASI AT THE ANTIPODES 


TRE Protoplasm excitement seems to have died away in 
a great measure in this country ; and it is probably no 
loss to science that the matter has ceased to be a prevailing 
topic of conversation at dinner tables. We learn, however, 
from the Melbourne papers, that the arrival of the February 
number of the Forta/eAtly Rewew in the Australian colonies 
gave rise to an epidemic there of controversial science in 
a very alarming form The description they give of the 
intellectual condition of Melbourne in June and July last, 
in fact, reminds us of that famous time at Constantinople, 
when a cobbler would not mend a pair of shoes until 
he had converted his customer from a Homousian to a 
Homoiousian, or vice vers. The Alelbonrne Daily Telc- 
graph is proud to think that a city which a few years back 
«ould only be stirred by a “ Jumping Frog,” is now agitated 
by proteinaceous theories; and this, too, in spite of the fact 
that they had previously been warned by the scientific 
correspondent of the Avel/bourne Leader of Mr. Huxley’s 
gross ignorance and sensational superficiality. It is per- 
fectly well known that at home here Mr. Huxley has been 
refuted many more times than there are copies of his 
article; but in Melbourne he was refuted over again 
afresh, We learn that the Rey. H. Higginson, “in a 
singularly able discourse at the Unitarian Church, tore the 
theory to shreds in a way”— reports the Argus with 
felicitous dubiety— which showed the preacher to be as 
keen a humorist as he is a subtle logician” So able was 
the discourse, and so humorous, that it was repeated 
shortly afteryards as a lecture at the Mechanics’ Institute. 
Here, however, the lecturer stated that it was a mistake to 
suppose that he had in the sermon either torn the theory 
to shreds or treated it in a humorous way; and the report 
oi the lecture lends great support to the statement. 
It may be perhaps gratifying to Mr. Huxley, to think 
that he has stirred men’s minds in a place which was 





NATURE "T3 


~ 


almost a zerra tacoguifa when the unknown young assis- 
tant-surgeon of the Ratilesnake looked upon it; but the 
papers tell us that a reprint of the Fortarefzly article has 
been the first instance of infringement of copyright ix that 
colony ; and when the learned anatomist was speaking at 
Edinburgh he probably little thought that materialism 
would take its revenge on him by producing the following 
exercise in applied Biology :— 
THE PHYSICAL Basis OF LIFE, 
Hazley’s eal u on this subject 1s lectured on 
J, b 
WILLIAM T 


who has made the matter a life stady, Itis also Ilustrated daily 
at his tables, where the ‘‘ physical basis” can be laid in fiom 
Ii to 3, n the best cooked and most varied 


Hor LUNCHEON 
in the city- | 

The first feeling which comes to the mind after such 
things as these is an unbounded belief in the wisdom of 
those old teachers who kept esoteric and exoteric doctrines 
wide apart, and who laid bare the workings of their 
minds to trusted scholars only, and never to the vulgar 
gaze. We begin fervently to wish that our ilustnous 
biologist had not, by the dress and mode of his lecture, so 
laid great biological truths before theepublic as to excite 
those especially ignorant of the science of life to try and 
trample them under foot, and then Ieave them for a vulgar 
tavern-keeper to hang up for a sign. 

Second—better—thoughts, however, remind us that men 
of science work not for themselves, or for their scientific 
fellows, but for mankind ; and that only mischief can come 
of it if they whose business it ts to ask Nature her secrets 
are hindered from telling the world all,that thepsbhsnk 
they hear. It is impossible to separate science from other 
knowledge and from daily life: all new discoveries espec- 
cially must have ties with every part of our nature, It is 
not the business of the biologist to enforce on others what 
he believes to be the consequences of his biological dis- 
coveries ; but it is certainly not his duty to withhold his 
facts from the common people because of the results which 
he thinks will follow. 

And in regard to Australia in particular, we have this 
reflection, that the plough is needful for the seed; heavy 
land wants well turning up. There are not wantingynens 
that a national character is beginning to form among#he 
inhabitants of that country; and we trust that scientific 
zeal will be one of its chief features. We hope that scicnce 
even in a controversial form will never again give way in 
Melbourne to the vain delights of the “Jumping Frog ;” 
and that the protoplasm which Mr. William Barton so ad- 
mirably cooks will reappear in the nerve cells of Australian 
brains, and give rise to that love of truth, apart from gold 
or gain, which is the “moral” basis of “national” life. 
We may add that we hope not without confidence; for a 
bright example of conscientious truthfulness appeared in 
the midst of this small biological tempest. Many of our 
readers may remember the abundant fervour with which 
Prof. Halford, some years since, attacked Mr. Huxley's 
“ Man’s Place in Nature.” At the end of Mr. Higginson's 
lecture the talented Melbourne anatomist courageously told 
the meeting, that he had seen 1eason to change his 
opinions. Every one here will rejoice to receive irom the 
Antipodes a lesson of seli-denial and moral danng, not too 
common amongst ourselves. 
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THE RECENT TOTAL ECLIPSE OF THE SUN 


[Po Ameiican cousins in general hesitate to visit our 
little island, lest, as some of them have put it, they 
should fall over the edge; those more astronomically in- 
clined may very fairly decline, on the ground that it is a 
spot where the sun steadily refuses to be eclipsed. This 
is the more tantalising, because the Americans have just 
observed their third eclipse this century, and alieady 1 
have been invited to another, which will be visible in 
Colorado, four days’ journey from Boston (I suppose I 
am right in reckoning from Boston %) on July 29, 1878. 

Thanks to the accounts in Si//imans Journal and 
the Philosophical Afagasine, and to the kindness of 
Frofessors Winlock and Morton, who have sent me some 
exquisite photographs, I have a sufficient idea of the 
observations of this third eclipse, which happened on the 
7th of August last, to make me anxious to know very much 
more about them—an idea sufficient also, I think, to 
justify some remarks here on what we already know. 

A few words are necessary to show the work that had 
to be done. 

An eclipse of the sun, so beautiful and yet so terrible to 
the mass of mankind, is of especial value to the astronomer, 
because at such times the dark body of the moon, far out- 
side our atmosphere, cuts off the sun’s light from it, and 
round the place occupied by the moon and moon-eclipsed 
sun there is therefore none of the glare which we usually 
see—a glare caused by the :eflection of the sun’s light by 
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the sun was eclipsed, and did not travel with the moon— 
that the red prominences really do belong to thg sun. 

The evidence, with regard to the corona, not quite 
so clear, but I do not think I shall be contradicted when I 
say, that prior to the Indian eclipse last year the general 
notion was that the corona was nothing more nor less 
than the atmosphere of the sun, and that the prominences 
were things floating in that atmosphere, 

While astronomers had thus been slowly feeling their 
way, the labours of Wollaston, Herschel, Fox Talbot, 
Wheatstone, Kirchhoff, and Bunsen were providing them 
with an instrument of tremendous power, which was to ex- 
pand their knowledge with a suddenness almost startling, 
and give them previously undieamt-of powers of 1esearch. 
I allude to the spectroscope, which was first successfully 
used to examine the red flames during the eclipse of last 
year. That the red flames were composed of hydrogen, 
and that the spectroscope enabled us to study them day 
by day, were facts acquired to science independently by 
two observers many thousand miles apart. 

The red flames were “settled,” then, to a certain 
extent; but what about the coronar 

After I had been at work for some time on the new 
method of observing the red flames, and after Dr. Frank- 
land and myself had very carefully studied the hydrogen 
spectrum under previously untried conditions, we came to 
the conclusion that the spectroscopic evidence brought 
forward, both in the observatory and in the laboratory, was 
against any such extensive atmosphere as the corona had 
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Fra r.—-Showtng the solar spectrum with the procipu Fraunhofer hoes and above it the bright-foe spectrum of a prominence contoming 
magicu sodium, ond tron vapour at is base 


our atmosphere, If, then, there were anything surrounding 
the sun ordinarily hidden from us by this glare, we ought 
to see it during eclipses. 

In point of fact, strange things are seen. There is a 
strange halo of pearly hght visible, called the corona, and 
there are strange red things, which have been called red 
flames or red prominences, visible nearer the edge of the 
moon—or of the sun which les behind it. 

Now, although we might, as I have pointed out, have 
these things revealed to us dunng eolipses if they be- 
longed to the sun, it does not follow that they belong to 
the sun because we see them. Halley, a century and a 
half ago, was, I believe, the first persen to Insist that 
they were appearances due to the moon’s atmosphere, 
and it is only within the last decade that modern 
science has shown to everybody’s satisfaction—by photo- 
graphing them, and showing that they were eclipsed as 


been imagined to indicate; and we communicated our 
conclusion to the Royal Society. Since that time, I con- 
fess, the conviction that the corona is nothing clse than an 
effect, due to the passage of sunlight through our own 
atmosphere near the moon’s place has been growing 
strongerand stronger; but there was always this consider- 
ation to be borne in mind, namely, that as the spectro- 
scopic evidence depends mainly upon the brilliancy of the 
lines, that evidence was in a certain sense negative only, 
as the glare might defeat the spectroscopy with an un- 
eclipsed sun in the coronal regions, where the temperature 
and pressure are lower than in the red-flame region. 

The gieat point to be settled then, in America, was 
What is the corona? and there were many Jess ones. For 
instance, by sweeping round the sun with the spectroscope, 
both before and after the eclipse, and observing the pio 
minences with the telescope merely during the eclipse, wo 
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should gt a sort of key to the strange cypher band called 
the spectrum, which might prove of inestimable valuc, 
not only in the future, but in a proper understanding of 
all the telescopic observations of the past. We should, in 
fact, be thus able to translate the language of the spectro- 
scope. Again, by observing the spectrum of the same 
‘prominence both before and during, or during and after 
tie eclipse, the effect of the glaré on the visibility of the 
lines could be determined—but I confess I should not hke 
to be the observer charged with such a task. 

What, then, is the evidence furnished by the American 
observers on the nature of the corona? It is d/sarre and 
purling to the last degree! The most definite statement 
on the subject is, that it is nothing more nor less than a 
permanent solar aurora/ the announcement being founded 
on the fact, that three bright lines remained visible after 
the image of a prominence had been moved away from the 
slit, and that one (if not all) of these lines is coincident with 
a lne (or lines) noticed in the spectrum of the aurora 
borealis by Professor Winloch. 

Now it so happens that among the lines which I have 
observed up to the present time—some forty in number— 
this line is among those which I have most frequently 
1ecorded: it is, in fact, the first fron line which makes its 
appearance in the part of the spectrum I generally study 
when the iron vapour is thrown into the chromosphere. 
Hence I think that I should always see it if the corona 
were a permanent solar aurora, and gave out this as its 
brightest line ; and on this ground alone I should hesitate 
to regard the question as settled, were the new hypothesis 
less startling than it is. The position of the line is 
approximately shown in the woodcut (Fig. 1) near E, 
together with the other lines more frequently seen. 

It is only fair, however, to Professor Young, to whom is 
due this important observation, to add that Professor 
Harkness also declares for one bright line in the spectrum 
of the corona, but at the same time he, Professor Pickering, 
and indeed others, state its spectrum to be also continu- 
ous, a remark hard to understand unless we suppose the 
slit to have been wide, and the light faint, in either of which 
cases final conclusions can hardly be drawn either way. 

So much, then, for the spectroscopic evidence with which 
we are at present acquainted on the most important point. 
The results of the other attacks on the same point are 
squally curious and perplexing. Formerly, a favourite argu- 
ment has been that because the light of the corona is 
polarised ; therefore it is solar, The American observers 
state that the light is sof polansed—a conclusion, as 
M. Faye has well put it, “ very embarrassing for Science.” 
Further,—stranger still if possible,—it ls stated that another 
line of inquiry goes to show that, after all, Halley may be 
tight, and that the corona may really be due to a lunar 
atmosphere, : 

I think I have said enough to show that the question 
of the coron» is by no means settled, and that the new 
. method has by no means superseded the necessity of 
carefully studying eclipses ; in fact, their observation has 
become of much greater importance than before; and I 
carnestly hope that all 1uture eclipses in the civilised area 
in the old world will be observed with as great earnest- 
ness as the Jast one was in the new. Certainly, never 
before was an eclipsed sun so thoroughly tortured with all 
the instruments of Science, Several hundred photographs 


NATURE 


l 15 


were taken, with a perfection of finish which may be gatifered 
from the accompanying reproduction of one of them. 








F of of the Eclipse of ; 
1a, s.~Copy of a photograph A: ee ens 


The Government, the Railway and other companics, 
and private persons threw themselves into the work with 
marvellous earnestness and skill; and the result was that 
the line of totality was almost one continudts observifely, 
from the Pacific to the Atlantic. We read in Si/limtan's 
Journal, “There seems to have been scarcely a town of any 
considerable magnitude along the entire line, which was 
not garrisoned by observers, having some special astro- 
nomical problem in view.” This was as it should have 
been, and the American Government and men of science 
must be congratulated on the noble example they havc 
shown to us, and the food for future thought and work 
they have accumulated. 

J. NORMAN LOCKYER 

Since writing the ‘above, I find the following Mee- 
pendent testimony in favour of Dr. Frankland’s and nty 
own notion of the corona in the Astromontusche Nachrich- 
fen, from the pen of Dr. Gould. He says :—“ Its fonn 
varied continually, and I obtained drawings for three 
epochs at int of one minute, It was very irregular 
in form, and in no apparent relation with the protuberances 
on the sun, or the position of the moon. Indeed, there 
were many phenomena which would almost lead to the 
belief that it was an rapt aed rather than a cosmical 
phenomenon. One of the was at least 30’ long.” 





MADSEN S DANISH ANTIQUITIES 


A nti poaching law s du Danemarck. By M. Madsen. 
wi ved plates, some coloured. 
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Bate, aes oaoa: Williams and Norgate.) 

Ik work contains forty-five carefully-executed plates 

of Danish Antiquities belonging to the Stone age. 
The first represents the Shellmound of Fannerup ; a diff- 
cult subject, very faithfully rendered, as the present writer 
can testify. The three following plates give the common 
and characteristic objects of the Shellmounds. Then follow 
gen plates devoted to tumuli and dolmens. These are 
admirably executed, those of the great chambered tumulus 


at Uby being particularly successful. Plates xv. to xy. give. 
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certain remaikable “finds.” These are very interesting, 
50 objects discovered together being more instructive 
than 500 found separately. On the remaining plates are 
represented the most chatacteristic Danish forms, as well 
as many unique specimens. The work is devoted to the 
Stone age (the Bronze age portion, though gommenced, not 
being yet completed), but it must not be supposed that all 
the specimens of stone implements here figured necessarily 
belong to the Stone age, although the great majority no 
doubt do so, [tcannot, however, be too often repeated that 
many stone implements were in use during the Bronze age. 

Everyone looking even cursorily at these plates must be 
struck by the excellence of the Danish flint, and the 
wonderful mastery which had been acquired over it. 
The daggers, for instance, represented in PL xxxv, are 
extraordinary instances of skill in flint chipping, and it 
must be confessed that such masterpieces could hardly be 
found in any country but Denmark, 

It will be observed also that all the specimens figured 
belong, or may hav¥e belonged, to the Neolithic or second 
Stone period ; there is not in the whole series, nor I believe 
is there in any of the great Danish museums, a single speci- 
men of the characteristic Paleolithic forms. The rarity of 
the 1eindeer and of the mammoth renders this still more 
significant. We suppose that no one could look through 
these plates and yct retain any doubts as to the important 
part played by stone, and especially flint implements, in 
anch@meimes; theugh we must confess that we once showed 
our collection to a lady, who remained incredulous almost 
to the last, until we came to a drawer containing a roedeer’s 
horn, which she at once said was evidently of human 
workmanship, and showed much skill. 

The letterpress attached to the plates is confined to 
twenty pages, of which nine contain an introduction, the 
rest giving descriptions of the plates. It would, we 
admit, have been scarcely worth while to describe each 
specimen figured, but we regret that, excepting as re- 
gards the first few plates, no information is given as to 
the wealities in, and the circumstances under, which 
thef were discovered. 

The introduction represents very fairly the general 
opinion of Danish archseologists,and with it we in the main 
concur, M. Madsen points out that the large, chambered, 
tumuli never contain metal, and, like Steenstrup, he 
doubts whether during that period the inhabitants of Den- 
mark had any other domestic animal than the dog. No 
doubt some modern races, for instance the Polynesians, 
present this condition; but then their islands contained no 
cattle or sheep. It is, we think, very umprobable that a 


M ss capable of such considerable constrictions as the 
chambered tumuli, would not have tamed the wild cattle 


of the country. 

Neither can we agree with M. Madsen ‘and the Danish 
antiquaries in fixing the commencement of the Danish 
Iron age so late as the third centny. We know 
that in southern Europe the use of irèn commenced 
several hundred years earlier, and the great similarity of 
the bronze weapons all over Europe indicates clearly, we 
think, that they belonged to one and the same period. 
We cannot but think that the use of iron, when once dis- 
covered, syould have spread rapidly over Europe, though 
it would, no doubt, have remained scarce in a com- 
paratively poor country, as Denmark then was. 
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Lest our readers should suppose that a book containing 
more than forty beautifully executed plates must necessarily 
be very expensive, we may mention that the price is only 
17, 16s. We heartily thank M. Madsen for this valuable 
addition to our Archeological Libranes.—JOHN LUBBOCK. 


NEWMAN'S BRITISH MOTHS 
An Ilustraisd Natural History of British Moths. By 
Edward Newman, F.L.S. F.ZS. &c Large 8vo, 
pp. 486. (London: W. Tweedie.) 
A HUNDRED years ago, or perhaps even less, a man 
who displayed a fondness for collecting insects was 
commonly regarded as a weak-minded individual, whose 
power of managing his own affairs, although it might in 
charity be conceded by his neighbours, was at least 
somewhat doubtful To use the old Scotch phrase, he 
was supposed to have “a Bee in his bonnet,” because 
he liked to have a Butterfly under his eyes. 

In the present day, although many people may be 
found who cannot see the use of such pursuits, one runs 
no risk of a commission de lunatico, on account of a pre- 
dilection for moths or beetles; and if we may judge from 
the articles provided for the delectation of the multitude 
in our popular journals, natural history subjects, including 
entomology, form a not unattractive portion of their bil 
of fare. 

The fact is, that the cacoéthes colligendi is one of the 
commonest affections of humanity, and there ae few 
forms of-the disease more harmless than the entomo- 
logical one. Pictures and statues, books, prints and old 
china, call for a very considerable expenditure of hard 
cash, if it is desired to form ever so small a collection of 
any of them; but the insect-collector generally brings 
his treasures together by the labour of his own hands, 
and his boxes and pins do not cost much. Moreover, the 
collector of insects can hardly avoid learning something 
of the structure and habits of the objects of his pursuit—a 
knowledge which must have a favourable effect upon his 
own mind, and may frequently enable him to be service- 
able to his neighbours, 

Mr. Newman’s “History of British Moths,” which is 
now completed so far as the larger forms are concerned, 
is admirably adapted to favour these desirable objects ; 
it not only furnishes good descmptions of the British 
species of moths, but gives an account of their habits in 
all stages of their existence. This boo", which forms 
a handsome octavo volume, will be welcomed with 
enthusiasm by numbers of young entomologists in 
all parts of the country, as it giver them, in a 
convenient and intelligible form, pretty nearly all that 
can be told about the great group of insects of which 
it treats. It has another claim upon their attention also 
in the admirably executed woodcuts with ghich it is 
illustrated. Mr. Newman has given figures of every 
species, in many cases of both sexes of the species, and 
sometimes of their most prominent varieties, and these 
figures, although from their nature they are only in black 
and white, have been so carefully drawn, and so admirably 
gut, that the want of colour is hardly felt. A 

We reproduce here two of the cuts, which will show 
how effective the illustrations arc. To the country ento- 
mologist working at a distance from any library, whence 
he can obtain the expensive ulustrated works in which 
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these insects are represented on coloured plates, these | that Mr. Newman’s book, the result of years of study, 
figures, accompanied as they are by good descriptions, | may meet with the success which it go well deserves. 






nw” “on 





W. S. DALLAS 


ye 





Tae Menverix DU Jour (Agresji aprilins) 
OUR BOOK SHELF 
Text Book of Botany—Lehriuch der Botanik fiir Gym- 


nasien, Realschulen, &<. By Dr. Otto W. Thomé 
I vol 8yo. 358 pp, with 621 woodcuts. Price 3s. 
I 


(Brunswick, 1869.) 

Dr. Tuos name is new to us, He is a teacher in 
what we may call the Upper Grammar School at Cologne. 
Because he has not published original observations it does 
not follow that he should be a bad teacher. Rather, 
indeed, this is a point in his favour; for original obser- 
vers, unless they be men of wide of mind, or of 
great experience, are apt to ride special hobbies too far, 
and to be very unfair and crotchety. i 

A cursory inspection of this book leaves a favourable 
impression. It 1s German, of course, and the first chapter 
is sie Dis Zelle als Individuum, but ars as we 
can judge it is a handy book for a beginner, and if not all 
pure mille, it does not seem very badly diluted : much 
cream now-a-days it is hardly fair to look for. It is 
copiously illustrated ; the cuts by no means all origi 
and not a few borrowed from this side the Channel, but 
none the less well adapted to their purpose. D. O. 


The Retardation of the Beat of the Heart.—-Das Herni- 


ee Sp ll la des Hersens. By Adolf Bern- 
Meyer. (Berlin, 1869. London: Williams and 
Norgate, 


A CRITICAL experimental inquiry into the inhibitory 
action of the pneum ic nerve on the beat of the heart. 
The chief features of the experimental investigation are— 
first, the extension of the facts of inhibition to many animals 
(chiefly reptiles) not hitherto specially examined in refer- 
ence to this point. Cunously enough, in Amys Zutarta 
the left pneumogastric is inert ; unfortunately Dr. Meyer 
has not worked out the cause of this e Second, 
the author bfings experiments to show that the 

stimulation on thé pon ic may be kept up for a very 
long ttme—more an hour. In the effect may 
be carried as far as complete sto or this time; in 
mammals as far as re tion aly a the beat. M F. 
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Exotic Lepidoptera.—Lepidoptera Exotica; or, Descri 
tions and Illustrations of Exotic TA tera, By 

A. G. Butler, F.L.S., &c. (London: . Janson.) 


MR BUTLER, who is well known as an ardent and care- 
ful student of the diurnal i eel gata mas undertaken, in 
conjunction with Mr. Janson as publisher, what will no 
doubt prove a very valuable and tiful work. Many 
new species of Lepidoptera have been described—by Mr. 
Butler himself amongst others—without any figure: this 
practice is exceedingly inconvenient to those who attempt 


to identify species ; and though, as Mr. Butler observes, it 
enables those who adopt it to “call the beautiful heir 
own.” to a larger extent if they had to wait for ras 

as 


it is nevertheless a reprehensible proceeding, an 
afflicted the conscience of one at least who has been guilty 
of it. Mr. Butler is a very skilful artist, and evidently an 
intense admirer ‘of the lovely colours and forms of the 
insects he deals with. Consequently it is a matter for 
congratulation that he has undertaken to make up for the 
shortcomings of past times, and intends to bring out once 
a para a part of his “ Lepidoptera Exotica,” with three 
coloured plates of new or ies. In the two 
parts already issued, which are before us, the figures arc 
admirably done, and very handsome ; whilst the descri 
tive text is concise, and in Latin in part. Some of Mr. 
Wallace’s Bornean butterflies are figured in the second 
part. ERL 


Physiology of the Human o ae! eg xad 
Pathologie der Menschlichen Stimme, oe r. M.J. 
Rossbach. (Witrzburg. London: Williams 


A TREATISE on the physiology of the volce, intended by the 
author to be useful not only to physiologists and patholo- 
gists, but also to those in singing or in teaching 
singing, A chapter on the nature and qualities of sounds, 
based on Helmholt? well-known work, anda short onc on 
musical instruments, introduce the main topic, the physi- 
ology of the human organ of voice. There are also sẹ e 

voice 
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chapters on the vocal register, the different kinds 
and the relations of voice, speech, and song. 
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des aes By aa aera Professor of Anatomy 

in the University of Freiburg. runswi I 

London : Willams and Nort) : iaai 
A SUCCINCT but detailed description of the various Con- 
volutions of the Brain, intended chiefly for the use of 
physicians. It is illustrated by half-a-doren outline 
sketches. The references to the deyelopment of the 
convolutions are not 


full, but the author promises a 
more complete eco elsewhere : 


The Absolute Value of Knowledge.—Der Sebstandive 
Werth des Wissens, By Prof. K. Rokitansky. (Lon- 
don: Williams and N 

THe Materialist school 

getting very badly teated by men of science, much 

to the astonishment, it of the general public. 

Mr, Huxley has startled the oi by proclaiming himself 

in a way a disciple of Berkeley and Kant, and here is 

Rokitansky, the great master of modern pathological ana- 

tomy, g in a similar To many minds O- 

logical anatomy would seem to be intensely materialistic. 

It is not so, however, to the Viennese professor. Thus little 

lecture is B devoted to a development of idealism : 

of that kind of idealism, moreover, which “makes the 
objective wholly and in every way dependent on the 

i jective, for the former is but the projection of the 

er, 


Tables of Pomons.— Tafeln der Pomona, mit Berucksich- 
tigung dir Storungen durch Fupiter, Sat nnd 
ars. By Dr. Otto Lesser. blication der 
nonuschen Gesellschaft. (Leipzig: Engelmann.) 
THESE tables of Pomona are loaned on the disturbancc 
of lanets Jupiter, Saturn, and Mars, calculated ac 
cor to Hansen’s method, and published by the autho: 
in Nos. 1596-7 of the Astronomische Nachrichten. Th 
preface gives a full account of the character of the tables, 
illustrated in the usual manner by the calculation of the 
place of the planet Pomona for a given time. j 
Although ıt might seem that the construction of a series 
of tables as full and as elaborate as Bouvard’s Tables of 
Jupiter and Saturn, would be a waste of labour in the case 
of a minute planet like Pom not merely invisible to 
the naked eye, but not a ly affecting by its influ- 
ence any of the great planets of our scheme, yet this is 
not in reality the case. Though Pomona cannot affect the 
other planets, yet these affect Pomona. Her sister arb, 
Theis has lately been made the means of affording a 
ustful estimate of Jupiter's through the care- 
ful consideration of the perturbations which that 
planet exerts upon the tiny asteroid. Long since Nicolai 
applied the perturbations of Juno, Encke those of Vesta, 
auss those of Pallas, and Brinnon those of Iris, to the 
same end. The more such researches are multiplied, the 
more exact will be our estimate of the mass of the 
principal pee of the solar system. Therefore, the 
present tables, by means of which it will be rendered an 
a matter to estimate the disturbing action of Jupiter, 
will have a high value. In a less exact but not unsatis- 
factory manner, the mass of Mars may be estimated from 
the same tables, since in certain positions the disturbances 
of Pomona caused by Mars’ attraction can be readily 
separated from those of Jupiter. RAP, 





| SCIENCE-TEACHING IN SCHOOLS* 


HE claims of Physical Sclence, on & priori grounds, 
T to a fair place i the Sonae of school work, have 
been abundantly vindicated, and are, I suppose, established. 
But the method and details of its teaching, the books and 
apparatus which it ires, and the amount of time which 
must be given to it, are points Which can be decided only 
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by experiment, and have not yet been decided at all I 
cannot premise too distinctly that the aim of this paper is 
Mester Of the necessity for teaching science to their 
oys many good schoolmasters are convinced ; as 

the machinery by which it is to be taught, they mostly 
confess their ignorance, and cry aloud for guidance. In 
my own school it hes heen taught systematically for the 
last five years, and I offer the fruit of this experience, very 
humbly, to all who are intcrested in Education. 

The subjects to be taught—the time to be spent upon 
them—the books and apparatus necessary— and the mode 
‘of obtaining teachers—are the points on which information 
seems to be required. I will take them in order. 

, The subjects which naturally suggest themselves as 
most essential are Experimental Mechanics, Chemistry, 
and Physiology. But it has been urged by high authority, 
iltar to the members of this Association, that between 
Chemistry and Physiology Systematic Botany should be 
in as well because of the charm this science lends 
to daily life, as from its cultivating peculiarly the habit of 
observation, and illustrating a of natural objects 
which are touched indirectly or not at all by the other 
sciences Whether all these four subjects can be 
taught depends upon the period to which school education 
is protracted ; but at any rate, let these, and none but 
these, employ the hours assigned especially to Physical 
Science, in the scheme of actual workin school Abundant 
rtunity will remain for less direct instruction in man 

other branches of science. The Geographical lectures, if 
properly treated, will include the formation of the ’s 
crust, with the ification and distribution of its inhabj- 
‘ants, both animal and vegetable, both extinct and recent. 
The possession of meteorological instruments, whose 
observations are regularly taken, and their computations 
vorked by the boys, almost insensibly teach the 
drinciples a atmospheric ye į while se uae hee 

Maury’s ‘* Physical of the Sea,” Airy’s “ Popu 
Astronomy,” and da s Á Metioralozy” may be given 
as special matter for annual scientific pri c laws of 
light and heat will be taught as prefatory to chemistry. 

Electricity attracts boys so y that with very li 
help they will make great n in it by themselves. 
The mathematical master, whose best boys are well 
advanced, will not be satisficd till he -has obtained a 
transit instrument and a mutal circle. And the wise 

teacher, living in the country, will not disdain to cncoura 
a knowledge of natural history. He will know that it is 
not only ancillary to severer scientific study, but in itself 
a priceless and inexhaustible resource. By o Maleate 
by well-chosen Loea tasks, by uent cxhibitions o 
his microscope, he not only to the intellectual 
bey but will build up safeguards to their 

unity. nd even without such encouragemen 
aus arè traincd 


oroughly in certain sciences will o 
their own accord seek to become acquainted with other 
and collateral ones. Cases see wd 


m my own experience 
where de of a chemistry class have taken up electricity, 
pupils of a 


geography class mineralogy, pupils of a 
physiology class microscopy, and I ceed hardly say that 
y3. nothing their own so thoroughly as which 
they select th VCs, 
he tıme to be given to science should not be less than 
three hours a week. At this rate two years may be given 
to mechanics, two years to chemistry, one yeartto botany; 
while the rest, if any remain, will be free for physiology. 
We need not be atraid ot beginning early. A boy of 
eleven years old, resh from an intelligent home, where his 
love of observation has been fostered, and his inquiries 
have been carefully answered, is far more fit to te 
natural laws than a much older boy, round whose intellect, 
at an old-fashioned school, the shades of the prison house 
have steadily begun to close. Most schools are now 
divided into lower, middle, and upper. I would commence 
the study of mechanics with the junior class in the middle 


_ earlier or the later 


e clearly, or describe them correctly. For 
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~schooL For the first year the teaching may be viva voce, 


with easy problems and abundant experiment; care being 
taken that each week’s lectures shall be reproduced on 
paper, and great attention being paid to correct drawing. 

n the second year the teaching will be more minute and 
more extended, and a good book will be mastered. At 
the end of this time the class is fit to pass creditably the 
Oxford Local Examination et peat and has done with 
mechanics for the present. e third and fourth years 
will be given to inorganic chemistry. The third year will 
include only lectures in the class room ; a text-book being 
used, experiments being shown by the master, but no 
laboratory work being done by the boys, The fourth 
year’s work will be conducted entirely in the laboratory, 
each manipulating with his own instruments at his 
own table. At the expiration of these two 
will be qualified for the chemi examination in the 
London University Matriculation. e fifth year is given 
td botany. If a good book is if each boy works for 
himself with lens and knife, if Henslow’s Schedules, or a 
modification of them, are ly filled up; above all, if 
plates are not made to do the work of living plants, the 
pupils will at the year’s end thoroughly understand the 
principles of classification, will know the characteristics 
of at least all the British orders, and will be able with the 
help of Bentham or Babington to make out almost any 
English flower. The boys who have completed this 
course will be from 16 to SO i old. Some of them 
wil now be leaving school; those who remain will give 
the rest of their tme to physiol They will begin with 
human and will pass to com tive physiology, using in 
the first Professor Huxley’s valuable little book; depen ent 
for the second, of which no school manual exists, on the 
skill and method of their teacher. But whether at the 
¢ age, they will pass out into the world 
immeasurably superior to their contemporaries who know 
not science, with doors of knowledge opened which can 
never again be closed ; with a fund of resource established 
which -can never be exhausted; with minds in which are 
cultivated, as nothing else can cultivate them, the priceless 
habits of observation, of reasoning on external phenomena, 
of classification, ent, method, judgment. 

The subject of books and apparatus, involving as it 
does the question of expense, 1s of the highest practical 
importance. Ap need not cost much; but it may, 
and if possible it should, cost a great deal. While poor 
and struggling schools may begin cheaply and proceed 
gradually, institutions which can spend money on racket 
courts and gymnasiums ought not to grudge it on museums 
and botanic gardens. We have taught mechanicsefficiently, 
that is to say, we have passed our classes for the last three 
years in the Oxford Local, with a good air-pump, a set of 
Shei Mate the force-pump and the common pump, 
with ith Johnston’s scientific ma and with the 
diligent use during the second year of Newth’s “Natu 
Philosophy.” But we have lost no opportunity of ing 
the boys acquainted with machinery ; Porn the crane and the 
water-mill of our daily walks, to the steam engine and the 
spinning jenny of the manufactory; for he who has not 
examined engines at work will never understand them 
teaching chemistry, 
a laboratory is absolutely essential. No matter how rough 
or shabby a room, so that it be well ventilated, have gas 
and water laid on, and will hold from sixteen to twenty 
boys. I hold in my hand the model of a cheap laboratory 
table, on the scale of two inches to a foot. It is about 
nine feet by three, and contains eight com ts, each 
two feet by sixteen inches, with two slight shelves, and a 
special recess for the teacher. It costs about If made 
for twice the number of boys, it may be e at about 
nine shillings per boy. The general ratory stock, in- 
cluding a still, a stove or furnace, gas jars, a pneumatic 
trough, a proper stock of retorts, crucibles, tubing, &c., 
and the necessary chemicals will cost under 124 Each 


we 
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pair of pupils must have also between them a set of test 
tubes, a washbottle, a spirit lamp, a waste basin beneath 
their table, and twenty-four bottles of test solutions, while 
each boy his own blowpipe, tripod and stand, a 
and mortar, and three beakers. These will cost each boy 
about eight shillings. He will replace everything that he 
breaks, and will recejve the value of his stock his 
successor when he quits the class, The text-book used 
should be Roscoe’s, or Williamson’s, and a black 
board is quite indispensable. In botany the book for the 
use is Professor Olivers Lessons; but the teacher 
ill find great advantage from Le Maout’s “ de 
Botanie.” An excellent modification of Henslow’s Schedule 
is published by Professor Babington for the use of his 
Cambridge classes, and Lifdley’s “ Descriptive Botany,” 
rice one ing, is a most help. Every boy should 
be aa a small deal a lens, and a sharp 
knife, The botanical microscope which I exhibit, including 
a aer or ee R ae ema pi S 
needles and a-forceps, is made by Mr. 0 
Groce street Leicester-square. If they are sa by 
the dozen he will furnish them at six shillings each. Flower 
trays, such as I hold in my hand, should be kept constantly 
in use; the boys being encouraged to bring in wild flowers, 
and to place them in their appropriate niches, Their cost 
tray, holding eighteen bottles, is under two shillings, 
itch’s diagrams designed for the Committee of Council 
on Education, which cost 249s. the set, are a valuable 
help to the lectures; and for schools which have large 
purses or liberal friends, Dr. Auzouy’s Models of Plants 
and Plant Organs, ing in price fram 20 to r100 francs, 


-and ten times the size of life, form a luxuriant assistance to ° 


beginners, which only those can appreciate whe have worm 
out their ight and their temper over a composite floret 
or the glume of a small The same excellent modellist, 
whose catalogue is on the table, provides every o neces- 
an for the study of comparatıye and human physiology ; 
and his prices Orpa not to be beyond the reach of any 
prosperous school, In any case a skeleton will be neces- 
sary, and will cost about £5; and if the Committee of 
Council were to authorise the uction of such typical 
physiological cases from the slolful hands of Mr. 
les Robertson of the Oxford Museum, drew so many 
admirers in the Exhibition of 1862, these would find im- 
mediate purchasers in many of our schools. At present 
teachers want the skill or the leisure a to per — 
preparations, and they cannot buy them. set of @ 
meteorological instruments costs from £16 to £20, but 
these, with astronomical a are a costly luxury, 
and may be left out of the list of indispensable necessities. 
I cannot think that any school, professing to teach science 
systematically, will be long satisfied without a typical 


museum. As scientific specimens of all 
kinds, some for lecture work, others given by 


friends or collected by the boys, will er and increase 
till the class-room cupboards and sheives are choked, and 
a special room must be devoted to them. Here will be 
in one place rocks and fossils, in another trays 
of minerals, in‘a third zoological genus in a fourth 
physiological preparations. The driest corner in the 
a ae te assigned to the Herbarium, a small library 
of scientific MR ai gie one a E future. 
Everything not typi igorously excluded ; 
case will be so carefull and so plainl labelled 
as to tell the history of its contents to the of the least 
instructed observer,» And it will be hard uf some corner 
of the playground cannot be laid out as a botanic poe 
In the crowded. school premises which we are happily 
leaving I bave found room for nearly four hundred plants, 
and at the new R P dent TA 
I shall riot in acres ground, with a pond for ° 
water plants a a Shep pipes for ferns, . 
It remains only to examine the mode of obtaining . 
teaching power; a point which presses heavily on many - 
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head-masters who have themselves no- knowledge of 
scicnce. That all head-masters should have such Chae: 
lege is a fact which, if science is to be taught at 
trustecs and governing bodies must come to recognise 
before long: meanwhile every school which teaches science 
thoroughly is training skilled teachers fór a not distant 
generation, Institutions which*cay give so high a salary 
as to command a London bachelor ane ora first class 
Oxford or Cambridge man, will find no more difficulty than 
attends the choice of all masters : where this is not the 
case it is sometimes possible by combimng mathematics 
with physical science to tempt a supenor man with a 
suficient income; and, if only a small salary can be 
given, the ordi pass B.A. of the London University 
will sometimes e a fairly good teacher. But one point 
has struck me forcibly in my own experience; namely 
the unexpected value of general culture in teachin special 
prec toes man who sae science admurably, but 
nows nothing Se aa ys well for an examina- 
tion; but his Seca oes not stick. The man of wide 
culture and refinement brings fewer pupils up to a given 
mark within a given time: but what he has taught remains 
with them ; they never forget or fall back. I am not sure 
that I understand the phenomenon, but I have noted it 
repeatedly. 
cannot end this paper without a word as to the educa- 
tional results which our five years’ experience has revealed, 
The system has brought about this result first of all, that 
there are no dunces in the school. In a purely classical 
school, for every promising scholar there are probably two 
who make indifferent progress, and one who makes no 
ee at all; and acertain proportion of the school, 
itually disheartened, loses he gieatest boon which 
school can give, namely, the habit and the desire of intel- 
fctual improvement. By giving unpoitance to abstract 
aka physical e science, we at once rediess the balance. 
Every boy progresses in his own subject; some progress 
in all; no one 1s depressed, no one thinks learning hateful 
Secondly, the teaching of science makes school-work 
leasant. -The boy’s evident enjoyment of the scientific 
esson rouses the emulation of other masters. They dis- 
cover that the teaching of languages may become as 
interesting as the teaching of science. They 1ealise—a 
point not often reaised—the maxim of Socrates, that no 
real instruction can be bestowed on learners “sapd rod p) 
dpioxorros, by a teacher who does not give them pleasure. 
Lastly, the cffect on the boy’s character is ond all 
dispute. It landles some minds which nothing else could 
at all It awakes in all minds faculties which would 
erwise have continued dormant. It changes, to an 
extent which we cannot over-estimate, the whole force and 
character of school-life both to the learner and the teacher. 
It establishes, as matter of experience, what has long been 
u _in theory, that the widest culture is the noblest 
cultue; that universality and thoroughness may go 
together ; that the system which confines itself to a single 
bianch of knowledge, does not gain, but loses incom- 
parably, by its exclusiveness: that observation, imagina- 
tion, and 1easoning may all be trained alike; that we 
may, and so we must, teach many things, and teach 
them well 
W, TUCKWELL 


THE LATE PROFESSOR GRAHAAL 


At 2 o'clock in the Evening of Thuwsday, the 16th 
eptember, 1869, died at his house, No. 4, Gordon 
Square, a man whose name will be honoured as long as 
true greatness is appreciated. . 
- Thomas Graham spent his life in reading the book of 
Natuie, aid giving to mankind a knowledge of the truths 
which he found . His greatness is to be measured 
not merely by the amount and importance of the know- 
ledge which he thus gave, but even more by the singleness 
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and strength of purpose with which he devoted his whole 
life to labours of experimental philosophy. 

Some men have made important discoveries by occasion- 
‘ally applying to expeiimental investigation, powers of mind 
which they exerted usually in the pursuit of their own 
worldly advancement. 

But from an carly age Graham’s one t object of life 
was the discovery of new tru and he appreciated so 
fully the value of such work that he resolved to make any 
personal sacrifices which might be needed for its sake. 
And nobly he kept his resolution ; for at an early stage of 
his career he endured, for the sake of pursuing chemistry 
privations and sufferings so severe, that they are believ 
to have permanently injured his constitution; and at its 
very end, long after he had attained a world-wide repu- 
tation, when his delicate frame sorely needed the repose 
which was at his command, he continued to labour even 
more effectively than before, and to enrich science with 
new discoveries, 

It might be difficult to find in history a character so 
perfect ın its noble simplicity and elevation, 

Graham was born at Glasgow, on the 21st December, 
1805, the eldest of a family of seven, of whom only one 
survives, 

He went to the English preparatory school at Glasgow, 
in 18tr, and was there under the care of Dr. An In 
the year 1814 he was 1emoved to the High School, where 
for four years his studies (which included the Latin 
language) were directed by Di. Dymock, and subsequently 
for one year by the Rector, Dr. stal, under whom he 
studied Greek, It is said that during these five years he 
was not once absent at school-trme, In 1819 he com- 
menced attendance in the University classes in Glasgow, 

Thomas Thomson then occupied the Chair of Chemistry, 
and young Graham benefited by his esate as also by 
that of Dr. Meikleham, the Professor of Natwal Philosophy. 

By this tume he had already acquired a strong taste for 
experimental science, and formed a wish to devote him- 
self to chemistry. His father, an able and successful 
manufactuer, had formed different views for his future 
career, and wished him to become a minister of the Scotch 
Church, It 1s hardly to be wondered at that the father 
should not have seen in the prosecution of science much 
scope for an honourable or advantageous career; but 
young G had already seen something of the means 
afforded by experimental science of getting knowledge 
f:om the fountain head-—from Nature herself. He felt the 
need of more such knowledge to mankind, and his scheme 
of Lfe was formed accordingly. 

After taking the degree of M.A. at Glasgow, he con- 
tinued his studies for two years at eat esa and there 
studied under Dr. Hope, and enjoyed the friendship of 
Prof. Leslie. On his return to Glasgow, he taught mathe- 
matics for some time at the suggestion and under the 

tronage of Dr. Meikleham, and subsequently opened a 
Laboratory in Portland Street, Glasgow, where he taught 
chemistry. It is probable that some of the severest tnals 
of his life occurred at about this aay 

Wide absent from Glasgow he was in the habit of 
wiiting regularly and at great length to his mother, and 
fiom he tenor of these letters it 18 easy to see what that 
mother must have been to hin A writer on the social 
position of women has described the feclings of boys 
towards their mothers as scarcely queue Te respect | 
Young ae septs rae : to eae ig guardian : 

el, sympathising with his hopes and his sorrows; an 
eerily his ieee pate tar her would have been very ' 
inadequately described by that fngid word. While studying 
at Edinburgh he earned, for the first time in his life, some 
moncy by literary work, and the whole sum (64) was ex- 
pended in presents to his mother and‘sisteis. — : 

In 1829 he was appointed lecturer on Chemistry at the 
Aechanics’ Institution, Glasgow, in place df Dr. Clark.; 
but the decisive step of his life was in the subsequent 
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year. It was in 1830 that he was appointed Professor of | presence in the air of a trace of olefiant gas, $y of the 


Chemistry gt the Andersonian University, Glasgo 


w; and | volume of the air being sufficient for the purpose. 


it is said that his mother, who was on her deathbed, lived. i -smaller proportions of some other vapours were found 


to hear the glad tidings of his appointment. He was now 
more favourably circumstanced for experimental labours, 
nod we find that the seven years spent at the Andersonian 
University were years of great activity. 

In 1837 be was appointed Professor of Chemistry in 
the London University, now called University College, 
London, and he occupied that chair with great distinc- 
tion till the year 1855, when he succeeded Sir John 
Herschel as Master of the Mint, which appoimtment 
may be considered an acknowledgment on the et of the 
Government of his scientific services and of his high 
character. ` 

Fiis numerous discoveries have been much quoted. 


Some of their theoretical bearings claim a bnef notice 


here, f 

His investigation of the phosphates is remarkable in 
many ways, It was known that solutions of phosphoric 
acid in water vary in their pro- 
perties ; and chemists were sa- 
tisfied with giving a name to 
the changes without investigat- ` 
ing their nature. These solu- 
tuons contained phosphoric acid 
and water, and were assumed to 
have like composition. They 
were accordingly called isomeric. 
Graham observed that they differ 
from one another in the pro- 
portion of water combined with 
the acid, and constitute in rea- 
lity different compounds. 

He knew that water combincs 
with acids as other bases do, and 
he showed that the various com- 
pounds of phosphoric acid and 
water ‘constitute distinct salts, 
cach of which admits of te 
hydrogen i laced by 
other on nen aede a 
of what we should now call the 

Thus, to use our present 
notation, the three hydrates 
PO,H,, P,O,H,, PO,H, corre- 
spond to the following propor- 
uons of acid and water :— 


P,O; -}- 34,0 um 2PO H, 
P'O, + 2H.0 = P O,H 
PO, -+ HiO =2P0,H 
Graham observed that the hy- 
drate PO,H, is constituted like a l 
salt, inasmuch as its by can be replaced atom 
‘for atom by other metals, lke sodium, potassium, &c., 
forming such compounds as PO,NaH,, PO,Na,H, &c. 
In order to appreciate duly the powers of mind of the 


author of this admirable research, we ought y prevalent 
ent 
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his methods of reasoning with those generally 


_ among contemporary chemists, and on the other hand 


with the methods of to-day. One would fancy that 
Graham had been acquainted with the.modern docttines 
of types and of polybasic acids, so clearly does he describe 
the chemical chan in matter-of-fact language, and so 
consistently d e class 
analogies, At that early period we find Graham considering 
hydrogen, in various salts, as a basylous metal; an idea 
which (in spite of its undeniable truth) some chemists of 
the present day have not fully realised. 

Amongst minor chemical researches may be mentioned 
a series of experiments on the slow oxidation of phosphoius 
by atmospherictair. He discovered that this process (and 
the faint light which accompanies it) is arrested by the 


the compounds by their 





Tuomas GRAHAM (from a recent Photograph) 


irits of turpentine 


capable of producing this same effect ; 
i a quarter of a 


culaily.remarkable, as less 
thousandth of its_yapoyr-with air was found sufficient to 
prevent the slow oxidation of phosphorus, 

On another occasidn Graham investigated phosphuretted 
hydrogén, and made some remarkable observations 
concerning the c@nditions of the formation of the 
spontaneously inflammable gas. One of these deserves 
espccial notice in connection with the action of olefiant 

and in preventing the oxidation of phosphorus, He 
Pad that phosphuretted hydrogen is rendered sponta- 
neously inflammable by the admixture of a very small 
proportion of an oxide of Beech, Breda ey nitrous acid. 
ne of the most obscure c of combinations are 
those which water forms with various salts) These bodies 
aie characterised by the chief peculianties which belong 
to definite eet compounds; but chemists are as yet 
- unable to explain them, 
Water so combined is called 
water of isation, and is 
said to be physically, not che.’ 
mically, combined, A con-! 
venient way of getting rid of a 
difficulty, by passing it on to our 
neighbours. | 
raham examined the pro- 
portion of such water of c 
talisation in a considerable 
number of salts, and he more- 
over examined the ake ee 
which it has when so combined. * 

' « He found that some of de 
yw. water in an important class of 
sulphates is held far more firm] 
than the remainder, and wi 
force equal to that with which 
water is held in various chemical 
compounds. He showed that 
such firmly combined water can 
= de pea by salts in a definite 

emi rtion, In fi 
he got aly. old of the Sibe 
by chemical methods, and laid 


and derived from them valuable 
evidence of the analogy between 
alcohol and water, 

_ Ona later occasion he made 
a series of impoitant experiments upon the transformation 
of alcohol into ether and water, by the action of hydric 
sulphate. Liebig had endeav to explain the forma- 
tion of ether in this process, by representing it as due to 
the decomposition at a high temperature of a compound 
of ether previously formed at a R wale such 
decomposition being due to the in tension of the 
vapour of ether at the higher tem : 
raham, justly argued that if the decomposition were 
due to the tension of ether vapour, it would not take 
place, and ether would not be formed, if the tension were 
not allowed to exert itself. He heated the materials in a 
closed tube, and proved that ether was formed, although 
the tension of its vapour was counteracted by the pressure 
thus obtained. 

The line of research which occupied most of his atten- 
tion, and in which his results were perhaps the most im- 
portant, was that of diffusion ; ‘and it Gould be difficult to 
over-estimate the importance to molecular sear gu of - 
his measuremems, of the relahve velocities of these 
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taneous motions of cles of matter, whether in 
de state of gas or in the liquid state. 

It was known that 1 pait by weight of hydrogen ies 
the same volume as 16 parts by weight of oxygen when 
m at like temperature, and under like pressure, 
Chemical investigations prove that these equal volumes 
of the two contain the same Dumper of atoms, We 
also know tat the atoms in such a gas are in rapid motion, 
and resist the pressure to which the gas is at any particu- 
lar time exposed, by striking against the surface which 
presses them together with force equal to that which presses 
them together. 

Thus a given volume of hydrogen is maintained against 
the atmospheric pressure by an energy of atomic motion, 

al to that of the same volume of o Each atom 
of h accordingly exerts a mechanical energy equal 
to that ot each atom of ; but we have seen t 
the hydrogen atom is much lighter than the oxygen atòn, 
and A it must move with much greater velocity 
than the oxygen atom. 

Now Graham allowed hydrogen to escape through a 
yery small hole in a plate of platinum ; and allowed ory 
to escape underesimilar circumstances; He found that 
each hydrogen atom moves out four times as fast as each 

natom His i were so arranged as to 
anabi: him to measure the relative velocities of certain 
motions of the atoms—motions not imparted to them by 
any iar or conditions, but belonging to 
them of necessity in their natural state. He found, 
moreover, that heat increases the velocity of these atomic 
rections, whilst increasing the force with which a given 
weight of the resists the atmospheric 
study of the condensation of gases by solids, and 
the combination of soluble compounds with mem es 
led him to discoveries which are likely to be of great 
value to physiologists in explaining processes of absorption 
and secretion, 

Thus he found that oxygen is absorbed to a greater 
extent than nitrogen by caoutchouc, and that when a 
aE of a membrane of this substance is exhaust 

y means of a good air- the oxygen and nitrogen 
diffuse through it (probably as condensed liquids), and 
evaporate inside the bag in different proportions from 
those in which they are present in air; the oxygen rising 
to 40 per cent, of the diffused air. in, a mixture of 
hyftlogen and oxygen was Ton almost completely by 

e action of paldi which condensed the hydrogen in 

large quantity, and the oxygen yery slightly. 

erhaps the most remarkable substances discovered in 
the course of his experiments on diffusion, were the soluble 
modifications of tungstic and molybdic acids, ferric oxi 
&c., and the pee cl these bodies were obtain 
was, perhaps, the most-instructive part of the result; 
proving, as it does, that in ther salts, these bodies have 
properties different from those which they normally 
possess in the free state ; and retain them when the other 
constituent is removed by a sufficiently gentle process, 

Another remarkable fact which bears on a most important 
theory, is the ion effected by Graham of potassic 
h and hydric sulphate, by ao of potassic sul- 
phate in aqueous solution—a fact which requies us to 
admit that the solution of the salt in water contains those 
products mixed with one another; just as much as the 
experiment of diffusing air pele tn a porous clay pipe, 
and getting its constituent in a different proportion ee 
that of the original air, proved that air*is a mixture and 
not a com d of the two 

In his later researches Graham was assisted by Mr. 
W. C. Roberts, and cordially acknowledged the real 
by that able young chemist? 
Graham's scientific influence extended beyond his re- 
searches ; for, on the one hand, his lectures for 18 years at 
“University Co were remarkable for Deia acculacy 
and tleuness of exposition, and were highly valued by 
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those who had the privilege of hearing them. On the 
other hand, his “ Elements of Chemistry” is a masterly 
exposition of the best known facts of the science and of 
chemical physics. It was translated into German, and 
afforded at that time the most philosophical account of 
the working and theory of the galvanic i 

In many of his ideas Graham was in advance of his 
contempoiaries, and it might be difficult to find a chemist 
who has dealt more cautiously with general questions and 
delicate experimental o ions,—or one whose results, in 
each direction in which he has worked, may more safely 
be expected to stand the test of future investigations, 


A. W. WILLIAMSON | 





THE MEETING OF GERMAN NATURALISTS 
AND PHYSICIANS AT INNSBRUCK, TYROL 


FROM the 18th to the 24th of September last the little 

F town of east alee wore an air of unwonted poate 
and excitement. Its population, already augment 
the usual throng of summer tourists, was swelled reared 
advent of somewhere about 800 additional visitors—pro- 
fessors, doctors, directors, men of all sciences, often with 
their wives daughters, who had come from all Poe 
of Germany to attend the forty-third Meeting of the 
Gerinan Naturalists and Physicians. These meetings 
resemble those of our own British Association, though 
they differ in several very characteristic respects. One of 
the first contrasts to strike an Englishman is the entire 
absence of private hospitality. Everybody, so far as we 
can learn, is in private lodgings or in a hotel; and there 
are no arate as dinner-parties, Although our own 
customs in these respects are certainly easant, there 
can be no. doubt that the German fashion gee the 
visitors more freedom, and allows them much more oppor- 
tunity of ei ne talking with the friends they most 
wish to meet. With us it is no easy matter to together 
a party of chemists, or geologists, or physiologists, to hold ` 
a social ering after the labours of the sections are 
over. e are all either staying with friends, or invited to 
dinner, or engaged in some way. But at the German 
meetings such social reunions are one of the distinguishin 
features. One o'clock in the day brings with it the 
mae | for dining, and numerous dinner parties are im- 
provised th then ; friends of like tastes, who have 
not met perhaps for a year before, adjourn to a restaxra- 
ae or haffee-hans, my while eating the meal have a 
pleasant oreo ay of comparing notes, and discussing 
questions which have in the interval arisen. 

Another feature of contrast is in the length of time 
devoted to the sitting of the sections. At the British 
Association the sections open their sittings at eleven in the 
forenoon ; and the work goes on st y all day without 
intermission till four or five o’clock-in the afternoon. 
But,in Germany, the sittings commence sometimes as early 
as 8 A.M., and are frequently over by ten or eleven o'clock, 
leaving the rest of the day for some short after-dinner 
excursion, or for general miscellaneous intercourse amon 
the members, In fact, the German meetings are designed 
less for the purpose of bringing forward new scientific 
work, than with the view of affording to of science 
opportunities of becoming personally acquainted with . 
each other, and of discussing the value and bearing of 
recent contributions to knowledge. Hence, the papers 
which are brought before the sections, contain, to a large 
extent, outlines, summaries or notices of recent researches, 
and exhibitions of books, maps, memoirs, specim 
sa Sco &c., which have recently attracted notice. 

our British Association gatherings, there is sae 
more hard work than in those of our German brethren, 
and I daresay there is as much opportunity for sociality 
as suits our national temperament. For our Association 
+ 
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is meant, not merely to promote a friendly intercourse 
among scientific men, but to be a kind of propagandist 
for the advancement of science through the general com- 
niunity. So we make a compromise between sober, 
serious, hard work for science on the’ one hand, and un 

restrained festivities on the other. The German meetings 
keep less prominently before them the scientific culture of 
the world outside, and aim rather at the. strengthening 
of the hands of the individual worker. 

From the papers read at the different sections ; from the 
discussion which they elicited ; and still more perhaps from 
the public addresses on subjects of general interest given 
to the whole assembled meeting ; one could gather some 
suggestive traits of the present current of thought in at 
least one great section of the cultivated society of ny. 
What specially struck me was the universal sway which 
the writings of Darwin now exercise over the 
mind, You see it on every side, in private conversation, 
in printed papers; in all the many sections into which such 
a meeting as that at Innsbruck divides. Darwins name 
is often mentioned, and always with the profoundest 
veneration, But even where no allusion is specially made 
to him, nay, even more markedly, where such allusion 18 
saeco its see how thoroughly his doctmnes have per- 
meated the scientific mind even in those de ents of 
knowledge, which might seem at first sight to be furthest 
from natura] history. “You are still discussing in Eng- 
land,” said a German friend to me, “whether or not the 
theory of Darwin can be true. e have got a long way 

nd that here. His theory is now our common starting 
point.” And so, as far as my experience went, I found it 
. Butit isnot merely in‘ scientific circles that the influence 
of Darwin is felt and acknowledged. I do not think it is 
generally known in England, that three years ago, when, 
after the disastrous war with Prussia, the Austrian Parlia- 
ment had assembled to deliberate on the reconsolidation 
of the sige ee a distinguished member of the Upper 
Chamber, essor Rolatansky, began a speech, 
with this sentence :—“ The question we have first to 
consider is, Is Charles Darwin right or no” Such g 
query would no doubt raise a smile in our eminently 
tive houses a i But ey never was 
higher compliment paid to a naturalist. great ire 
lay in its direst hour of distress, and the form and method 
of its reconstruction was proposd to be decided by the 
truth or error of the theo Darwin. “The two men,” 
said one able physician of Vienna to me (hintself, by the 
way, a North-German), “who have most materially in- 
fluenced German thought in this country are two English 
men—George Combe and Charles Darwin.” 

There was another of the tone of thought at 
Innsbruck, which could not but powerfully impress a 
Briton. Although we were athembled in the most ultra- 
arene aha of Catholic Austria, there was the most 
unbri frccdom of expression on every subj 

In an address on recent scientific progress, Helmholy 
thus expressed himself: “After centuries of sap aton; 

physiology and medicine have entered upon a blooming 
development, and we may be proud that Germany has 
been especially the theatre of this p a distinction 
for which she is indebted to the fact that among us, more 
than elsewhere, there has prevailed a fearlessness as to 
the E AA T the wholly known Truth. There are 


sciences, but they must bow before the prejudices of 
society, and of the Ch and if they out openly, 
can do so only to the injury of ther ial influence. 


y baa advanced more boldly. She has held the 
belief, which has never yet been belied, that the full Truth 
carried with it tHe cure for any injury or loss which may 
here and there result from ial knowledge, For this 
superiority she stands inde to the stern and dis 
interested enthusiasm which, regardless alike of external 
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advantages and of the opinions of society, has guided and 


animated her scientific men.” 

This liberty of expression, however, seemed sometimes 
apt to wear not a little the a a of a mere wanton 
defiance of the popular creed. Yet it was always received 
with applause. 

an address on 


recent progress of anthropology, 
Kail Vogt gave utt ce to what in our country sadba 
deemed profanity, such as no man, not even the most 
free-thinkong, would venture publicly to express, Yet it 
was received, first with a burst of astonishment at its 
novelty and audacity, and then with cries of approval and 
much cheering. I listened for some voice of dissent, but 
could hear none. When the address, which was certainly 
very eloquent, came to an end, there arose such a pro- 
longed thunder of applause as one never hears save after 
some favourite has just sung some well-known air. 
It was a true and h encore. Again and again the 
bravos were renewed, and not until some little time had 
elapsed could the next business of the meeting be taken 
up. Not far from where I was standing, sat a Franciscan 
monk, his tonsured head and pendent cowl being con- 
spicuous among the black garments of the savans. He 
had come, I daresay, out of curiosity to hear what the 
naturalists had to say on a question that interested him. 
The he heard could not but shock him, and the: 
vociferation with which it was received must have fur-« 
nished material for talk and reflection in the monastery. 
ARCH. GEIKIE 


TRIASSIC DINOSAURIA 
It will probably interest geologists and paleontologists 
to know that a recent examination of tha numerotwes 
remains of Thecodcxfosawria ın the Bristol Museum, 
enables me to demonstrate that these Triassic reptiles 
ae ‘to the order Dinosauria, and are closely allied to 
g aurs. The vertebræ, humerus, and ilium, found 
in the Warwickshire Trias, which have bea aae 
to Labyrinthodon, also belong to Dinosaria, The two 
skeletons obtained m the German Trias near Stuttgart, 
and described Prof. Plieninger, some ago, are 
also estionable Dinosauria; and, as Von Meyer is of 
opipion, probably belong to the genus 7erafosaurus, from 
the same beds. Von Meyers Plateosaurus, from the 
German Trias, is, plainly, as he has indicated it to be, a 
Dinosaurian. 


As Prof, Cope has suggested, it is bable that e 
Bathygrathus, from the Triassic beds of ae Edward’s 
Island, is a Dinosaurian ; and -I have no hesitation in 


expressing the belief, that the Diutrosawrms, from the 
Ural, which occurs in beds which are called Permian, but 
which appear to be Triassic, is also a Dinosaurian. It is 
also very probable that RAopalodon, which occurs in these 
rocks, belongs to the same order. if so, the close rescm- 
blance of the South African Galcsaxrus to OM, 
would lead me to expect the former to prove a Dinosaur, 

I have found an indubitable fragment of a Dinosaurian 
among some fossils, not long sent to me, from the 
reptiliierous beds of Central India, by Dr. Oldham, the 
Director of the Indian Geological Survey. Further, the 
determination of the Thecodonts as Dinosauria, leaves 
hardly any doubt that the little As4zsfrodon from these 
Indian rocks, long sinee described by me, belongs to the 
same group. 

But another discovery in the same batch of fossils from 
India, leaves no question on my mind that the Fauna of 
the beds which yield Labyrinthodonts and Dicynodonts in 
that country, represents the t terrestrial Fauna of the Trias 
of Europe, I find, in numerous fragments of a 
crocodilian reptile, so closely allied to the Belodon of the 
Gefman Trias, that the deterimination of the points of 
difference requires close attention, associated with a Hype- 
rodagedon, larger than those discoveicd in the Elgin Sand- 
stones, but otherwise very sinular to it. 


- ovg apne metres, but thus latter dows 
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Thus, during the Triassicepoch, extensive dry land seems 
to have existed in North America, Western and Central 
Euiope, Eastern Europe, Central India, and South Africa, 
as it does now; and, throughout this vast area, the 
Dinosauria—the links between reptiles and birds—seem 
to have been represented by not fewer, probably by many 
more, than nine or ten distinct genega. J 

I hope, shortly, to have the honour of placing the details 
of the researches into the structure and distribution of the 
Dinosauria, in which I have been engaged for the last two 
Mrs and of which the above notice is one of the results, 

efore the Geological Society. 
T. H., HUXLEY 








LETTERS TO THE EDITOR 
[The Editer does not hold hiszsel/ responsible for opinions expressed 
by Aes Ar 


The Sues Canal 
Tue all-engrossing topic of the day is the Suez Canal, bout 
which some drversities of opmion still exist. Asfor many back 


I bave had my attention particularly drawn to some of the chief 
matters in dispute, havmg been on the l uTigation 
toe le Pee von wi tae aag 
remarks, 


Enginening science and indomitable panel bate, in the case 
of the Suez Canal, overcome difficulties which at one time 
were considered insurmountable; but even up to the present 


* moment doubts still exist, and some fear that the whole scheme 


yet a failme, owing to the débris of the Nile travelling 
SM vant akonei by the carens Gf air and wales That 


we can overcome the former is, in my opinion, beyond all doubt ; 
for it is found that whenever an irrigation channel is run 
out from the Jumna Canal into the great desert of Northern 
India, rich vegetation takes the place of and mnd And 
so in Egypt will inigation force back the desert; so the 
only question 1s, Can ion be carried ont an an extensive 
scale? And of this also I heve no doubt, for the enormous 
volume of water which now flows into the sea and 1 lost, is quite 
sufficient to reclaim the whole of the desert. 

It may be asked, Can the water be made to flow over 
desert? And of this I hold that there can also be no dou 
The very name of the Timsa Lake proves, I think, that the 
Nile, or at least a bianch of, it, flowed eastward, for the woid 
sisa mgnifies crocodile, showing that the water must at one 


@ {ume have been brackish or fresh, for these creatures could not 


have existed in this lake hed it been salt as at present. If, 


` therefore, a portion of the Nile water at one time flowed eastward, 


there can be no gieat difficulty to make it do so agam ; 
and I am almost inclimed to that ut would have been better 
to have made the canal e fiesh-water for it is only by vegeta- 
tion, the produce of irrigation, that the desert can be kept under 
contol Other advantages may be cited, such as cleaning the 
bottom of ships by bringing them into fiesh water, and the preven- 
tion of any of the disturbed and very muddy waters along the 
Mediterranean coast geting admission into the canal; for by 
keeping the water in the canal at a er level then that’ of 
the sen at both ends there could only be an outflow. So all 
the water wasted would be expended on lockage. 

It may be objected that the fesh-water canal would get silted 
up by the muddy waters of the Nde; but could not this Thmsa 
Lake be used asa silt-trap? I donot meen to say, that the present 
canal will be a failure because it has not been made a fresh-water 
one ; but what I do think uw, that possibly in the end a fresh-water 
canal would have been best and perhaps cheapest, AT 
of the canal might have been much red as the water coul 
have been kept at a higher level in the 

The great difficulty, however, to contend appears to 
me to be to keep a deep-water channel at the Mediterranean end 
of the Canal; and what drew my attention to this more then a 


_ dozen years ago, was the fact titat the harbour of Alexandria dées 


* T observe in a diecialon at the Cil Engfneers Institrtlon, the 
total exrcation pee ous anal i id to be eee motres 
The excavation of the Gangos Canal was s, 547,000,000 foet, or a litle 

rot same 3,000 miles af 
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not get silted up. Some have supposed that the subsidence of the 
delte accounts for this, and that the small advance of the land on 
the sea in this direction is to a constant sinking of the 


to support this view; so the only question i 
continuous dredging be so excessive that the will becoms 
a financial failure? On this point I cannot venture to give an 
opinion, as I have no data, but I think this difficulty may be 
BE ee eens to ad in keeping the mouth 

f the Canal clear of silt deposits. 

What aids this current to transport the earthy matter is the 
beat of the sea always stirring the mud and sand up`on the coast, 
and enabling the water to hold a large propoition of matter in 
ger ier emt ke we heare taher® 

proportion of earthy matter a short distance out to sea 
is‘ comparatively little, so the geat object appears to me to 
Pe ee cae re r ate ie ae tt does ot presni, and thig 
can be done by arranging the hieakwaters somewhat as shown 
in this diagiam, 


MEDITERRANEAN 
C a 






PREVA/LINQ 
m 
CURRENT 


The breakwater AB fs intended to 
Water tra along the coast, and 
antl where the sea is d th 
com water where see eep to pass across the 
anth ol the canal’ anil bey the ane oaii ed lane Wan even: 
the velocity at D will be mcieased, and thus keep deep water at 
the head of the canal. Some may say that the expense will be 
enormous, axl that it will have to be year after year extended 
But, in reply to this, I say that deltas do not extend out into the 
sea at so rapid a rate as some suppose; and that the formation 
of a delta takes several thousands of yems to accomplish, 
so thet in this delta, the advance is hadly perceptible ; 
and that a sinking of the land has been brought fi to account 
for the very slow progress made; while, m fact, Nature has at 
prgsent a power at work which 1s quite sufficient to explain the 
1eason why so little advance is made on the sen durmg the hm 
tonc penod (see ka p on the Delta of the Irrawaddy, 
read before the ociety of Edinburgh in 1857). 

In conclusion, I have no doubt this Suez Canal will have many 
ready to abuse it and say it is a total fulure, as has been said of the 


1event the ay ey 
e pomt A sh extend 
The breakwater cD is to direct the 


T. LOGIN, C.E., late of the Ganges Canal. 
London, Oct. 29, 1869. 


* At ¥ last March, during a of wind, I watched a mass at 
brickwork, some eighteen inches piein P DA its Neha us ere 
along the coast by action of the wa which were in an ob direc- 

os place the of the 


Gen to the odst, aad no coub IDa ee aaa 
munpte I took tated w ’ 
7E t of amall mnd, and mod The sample was 
of nearly ten fest above the soa, and was got by catching 

nen as it was falimg, 


J 
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NOTES 


By offering Dr. Temple the Bishopric of Exeter, Mr. Gladstone 
has removed from his post the most eminent schoolmaster in 
England. Dr, Temple bas done much for the education, present 
and future, of all classes; and although this is not the place to 
comment on all he has done in this direction, we may note here 
what he has done for education in Science. He may fairly claim to 
be the fost head-master who has recognised its importance, and 
effectively introduced it into bis school And its introduction at 
Rugby is of special importance, because it is the acknowledged 
leader in educational progress, and because so many head-masters 
have been trained there. Now Harrow ond Eton, and several 
other schools are doing something, though none yet with quite 
the same liberality as Rugby: bat it will be instructive to look 
back ten years, and thus to estimate the advance. Rugby was 
then the only public school where science was taught atal. But 
even theae it was under great disadvantages No school was 
assigned to it; it was an extra, and heavily weighted by extra 
payment. There was no laboratory, scarcely any apparatus, and 
scarcely any funds for procuring it. About forty to fifty boys 
attended lectures on it, but there was no possibility of making 
those lectures consecutive, and of dealing with advanced pupils. 
Now there is a suite of rooms devoted to science. A large and 
excellent laboratory, where thirty boys are woiking at the same 
time at practical chemistry with the assistance of a laboratory 
superintendent, opens into a smaller private laboratory, which is 
for the use ot the master and a few advanced students. This 
again opens into a chemical lectme room, in which from forty to 
fifty can conveniently sit, The seats are raised, and the lectuie 
table fitted with all that is required. Adjoining is the physical 
science lecture room, in which sixty can sit, and of which a part 
is assigned to work tables, And out of this the master’s private 
100m is reached, in which apparatus is kept, and experiments 
and work prepared, There is a considerable geological museum, 
and an incipient botanical collection. A Natural History Society 
meets frequently, and publishes reports and papers contributed 
by the boys. Fre masters take part in teaching natural science. 
It is introduced, into the regular school work (about 360 ont of 
500 appear to be in the Natwal Science classes) ; being compulsory 
on all the middle school; an alternative in the upper school; and 
optional in the Sixth Form. And thé result of the teaching has 
been satisfactory. It has not damaged classica It has been the 
means of educating many boys, and has been a visible gnin to 
the great majority; and it has steadily conthbuted to the lists of 
honours gamed at the University. If Dr. Temple had done 
nothing else, his name would deserve honour at our hand for 
having brought abont this change. Let us hope that his successor 
will be equally liberal to science, and maintain its efficiency, 


THE public anxiety about the fate of our great explorer, Dr., 


Livingstone, has been anything but allayed by the recent telegrams 
from Bombay and Zanzibar, ing, es they seem to do at 
piesent, the stamp of the approval of Sir R. Murchison. The 
Bombey mall is now hourly expected ; and, by the opening meet- 
ing of the Royal Geographical Society, Sır Roderick will be in 
possession of ell the data on which to form a complete estimate 
of the recent intelligAce, and will then communicate the results. 
In the meantime, we wait and hope; Livingstone is not the man 


» to do his work hastily or incompletely, or to return leaving any- 


thmg unexplored. 

THE President of the Royal Soclety, Sir Edward Sabine, 
being unable, through pressure of official duty, to accept the 
Khédive’s invitation*to be present at the opening of the Suez 
Canal, was allowed to nominate a gentleman to represent the 
Royal ‘Socely on the memorable occasion. The President’s 
choice, which has been approved by the Council, fell on Mr. 


J. F. Bateman, C.E, This selection mill perhaps gratify the 


$ 
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civil engineers as well as the Royal Society, for Mr. Bateman, 
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who is now on his way to Egypt, has made himself known on 
the Mediterranean, by his land-reclamations in Majorca and at 
the mouth of the Ebro. ; 

Dgs, CARPENTER ond WYVILLE THOMSON have just con- 
cluded a remarkably seccessfol diedging expedition in the 
surveying ship Aercupiue, the scientific results of which will 
shortly be laid before the Royal Society. They succeeded in 
bringing up large quantities of oom from a depth of more 
than 2,400 fathoms, and have established the wonderful facts, 
that at such enormous depths, in total darkness, and with a 
temperature below the fieexing-point, there is not merely life 
but hfe in abundance; not merely the lowest organisms, but 
highly developed Mollusca, Echinoderms, and Star-fshes. 
Many practical points of great importance for future Investigation 
have been established during this cruise, moe especially the 
proper mechanical ariangements by which dredging can be carried 
on in almost all weathers, thus enormously increesing the 
amount of work that can be performed in a given time; and, 
what is perhaps of equal value, the discovery by Captain Culver 
of a far more effectual method than the dredge for obtaining in 
large numbeis many of the characteristic inhabitants of these 
profound ocean depths, Copious series of thermometric obseryn- 
tions have also been taken, which point to results of great 
theoretical interest. 


Tue “Female Physicians” question, thanks to Professor 


Masson, has made a great stride during the past week. Ladies 
me to beadmuitted td study Medicine at Edmburgh University. 


Ims gine the feelings of the non-contents when Profestor Massari 


m a final outburst, described their argumentation as “‘rampageous 
mysticum, dashed with drivel from Anacreon }” 


We are glad to learn that, through the generosity of a friend 
of science who forbids the mention of his name, the publication 
of the Astronessical Fourrral ts about to be resumed, Dr. Gould 
will edit it, as before, 


Tue Fellows of the Chemical Society 1eassemble this evening 
(Thursday), and begin the work of the session by discussing the 
President’s elaborate: paper on the Atomic Theory, which has 
been printed at length in the Journal of the Society. Any a 
contribution to chemical philosophy from the pen of Professor“ 
Williamson must command the attention of those who have 
studied the history of chemistry, and the discussion he has 
invoked will doubtless be sustained by able}{supporters’ and 
opponents, Prof, Willlamson holds that the atomic theory is 
the consistent general expression of all the best known and best 
arranged facts of chemistry, and he challenges detractors to bring 
forward an alternative theory. He asserts that all chemists use 
the atomic theory, though many refer to it as ‘something which 
they would be glad to dispense with; and that all the facts 
which point so distinctly to the existence of molecules derive 
their significance from the atomic theory. Even those who 
cannot accept Dr. Willlamson’s conclusion that the atomic theory 
ts the very life of chemistry, will doubtless fee] duly giateful 
for his masterly summary of the endence by which the theory 
is upheld, 

We leun with regret from 7)85aer’s Luerary Record that the 
Imperial College of Pekin, which was established to disseminate 
the knowledge of the Wést amongst the Celestiala, appears to 
have ended in a failure. Prince Kung favoured it, but other 
powerful Mandarins, and amongst them Wo-Jen, a leader of the 
anti-fgreign party, have succeeded in it. Weare 
afraid that wo havo here the result of Occidental diplomacy. 
Has Wo-Jen been tampered with by Lowe-king? ° 

Ir shonld make Englishman sad to think that while Mr. 
Peabody, who wo trust is now better, finds the most pressing’ 
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gall here on ius far more than princely munificence, to be the 


ery of the poor to heaven for bread and fresh air, in his own 
country, he finds the promess of Science alone needing his 
fostering aud, We have before us the first annual report of the 
Tiustees of the J.abod'y Academy af Scrence, civing a full account 
of the manner in which the mit of 140,000 dollars is to be 
c\pended or invested, and of the progiess already mode in the 
buildings, natural history collections, musuems, and published 
proceedings, which we trust will worthily carry down the name 
uf Peabody to posterity. 


AL Louis Lacazc has bequeathed to the French Academy 
of Sciences the fonds necessary for the foundation of three prizes 
of 10,000 fmnes ench, to be awarded every second year. The 
sciences for which these prizes are to be given are Phymology, 
Physics, and Chemustry. 


We understand that Mr. James Young intends founding in 
Glasgow an Insututron for the study of Technology, to be opened 
in the course of the ensuing year. 


A Frenxcu tronsiation of Professor Huxley's Elementary 
Physiology 13 announced 


WE understand that the appointment of Master of the Mint 
has not yet beech filled up. 


CARTHQUAKES seem approaching inconvenlently near us 
$n Sunday night and Monday moning severe shocks were felt at 
Fiankfort, Darmstadt, Wiesbaden, ond Mayence; while a 
succession of shocks on the night of October 2, seems to have 
been unpleasintly violent, as the following extract from a letter 
fiom Coblentz, with which we have been favoured, will show :— 
” “The greatest event we have had lately was on carfhgnake!/ It 
amas on the naght of Saturday, October 2, a little before 12, when 
most people were in bed, and weie stoitled out of their sleep. 
I wos wide awake, luckuy, so came in for the whole; the noise 
was most alarming, and when my bed shook under me I guessed 
what it wos. People in the town ran into the streets, and there 
was geneial alarm, as the shocks were so severe, The worst 
was abcut ten miles off, where chimneys fell and some walls 
cracked, but everywheie the accompanying noise seems to have 
been very great, ike a tmun mmning under the house in bumps 
and jerks. The whole estent of the earthquake was very 
considerable, and many anid they had never felt so bad a one 
before.” 


rc ITERE are some notes from Oxford m- 

On the 28th ult., the Warden and Fellows of Merton 
College elected Professor Clifton, F.R.S. (as Professor of 
Experimental Philosophy) to a Fellowship in the College. This 
is, we believe, only the second time that a college has availed 
itself of the power given by its new statutes of electing a professor 
to a fellowship, the person so elected being unconnected with the 
college In question, etther by past or present membershup, or by 
his professorship. Instances have oceurred of the election of 
Professors to Fellowships in the colleges to which their Professor- 
ships were attached, but in this case the authonties of Merton 
College, without the least pressure or solicitation from without, 
have acted up to thew increased powers given them by the last 
statutes, althongh the professorship is attached to Wadham 
College. We hall this picce of news with the greatest pleasure, 
as it indicates the desire which is now beginning to show itself, 
to devote the funds represented by fellowships to the purposes 
of Univesity work, rather than to treat fellowslups es simple 
prizes. The triennial elections of members of Council of the 
Univennty is an important event at Oxford, as that body has sole 
power of intuatinn in University matters. The following were 
elected as the result of the poll on Thursday last :—The Dean 
of Chnst Church; the Premdents of Trmty and Magdalen; 
Professors Price, H, Smith, and Scott; Mr, Ince, of Exeter , 
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Mr. Liddon, of Christ Church, ond Mr. Fowler, of Lincoln, 
‘The deputy appointed by Sir Benjamin Brodie to deliver lec- 
tures for him this term wu Mr. A. Vernon Harcourt, of Christ 
Church, There are mneteen ‘unattached students ” among the 
Freshmen, unattached students being persons who have availed 
themselves of the recently granted privilege of becoming members 
of the University, without becoming members of any College. 
Mr. Lawson, the Professor of Botany and Rural Economy, 
wil give a course of Lectures dumng the ensuing term on the 
minute anatomy of plants. They are to be delivered tn the 
iferbarium at the Botanic Gardens every Tuesday and Fnday nt 
8 p.ar Is this hom fixed og the one at which it is most likely 
Cat members of the University, interested in Botany, will attend? 
We well remember when Prof. Lindley lectured at University 
College, London, to audiences of from eighty to a hundied 
siudents at 8 aar An election to the Lee's Readership in 
Anatomy will be holden at Chnst Church on Saturday, De- 
cember 18 Candidates for the office are requested to apply for 
1iformation to the Denn on or before Saturday, the 13th of 
November, 


AND here Is a note fiom Cambildge:—The Rev. T. G. 
Lonney, B.D., Tutor of St John's, has been appointed Lecturer 
in Natural Science at Cambridge ; and Mr. Trotter, of Trinity, 
will lectue on Electncity, Magnetism, and Botany, We under- 
stand that these arrangements have been made because the staff 
of university professors is not large enough to do all the teaching 
in Natural Science that is required. We cungratulate the 
University on the increased desire for instruction in these sub- 
jects; but is the number of men in the Univeisity competent to 
teach them so small that ıt has been found necessary to entrust 
Electneity and Botany to the mme lecturer? 


ASTRONOMY 
The Astronomical Congress at Vienna 


Tue German Astronomical Society, although it dates from only 
one or two years back, is already tn earnest work, ond (his year 
ac extending over several days, was held at Vienna, at 
which not only were the president and council elected for the 
neat year, bat many papers of astronomical importance were 
rend. Count Mars hos been enough to send us the 
following account of the meeling :— The Society numbers actually 
209 members, most of them supenntendents of and Extre- 
German Observatories; about 50 met at Vienna, among whom 
MM. Struve, of Pulkowa (President), Moller (Sweden), Forster 
(Berlin), Scheibner (Lei He (Neufchâtel) Lieut -Gen. 

(Berlin), Prof Schaub (Trieste), Prof. Juhus Schmidt 
{Athens}, Mr, Schonfeld (Mannheim), wee perhaps the most 
eminent. On Sept 13, the first day of meeting, AL Struve opened 
the sesalon with an exposition of the purpose of the Society and 
the recent progress of astronomy, especially of the knowledge of 
the physical nature of celestial bodies. Since the last meeting at 
Bonn, the number of members, pe ae resources, and the 
library have notably incieased, and the following publications 
have been issued: Two yems of the Quarterly Periodical, 
Dr, Auwers’s paper on Vanable Proper Movements, Dr. Lesser's 
Tables of Pomona, and Dr. von Asten’s new Tables of Reductlon 


up to 1840, 


an account 


Volar oa stent Prof. Julus Schmidt exhibited and explained 
a map of the Moon 6 feet in diameter, made at the Observatory 
oA Prof. Zoliner (of Lelpzig) detailed his recent observa- 
tions of the Sun on the Janssen- methdd. 

September af ree Brubns (Lea commemorated the 
hundredth y of A. yon H and distributed the 
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Silat es biogra ces o this illustrious man of eclence, 
he intends to pub Forty new members were admitted. 
Prof. Zóllner continued his lecture on his observations of 
the solar protuberances, and ee EA 
movements of celestial bodies means of ysis. 
His views were discussed by lzer, Scheibner, and 
Sture. A number of f-prints of Prof. Heis’ (Munster) 
stellar maps wee co to MM. Julms Schmidt and Prof. 
Galle, to report upon. ML. de Littrow, mperintendent of the 


Vienna mee Observatory, communicated and explamed the 


plan of the new Obeeiyatory to be built there, and commented 
upon the recent endeavours of some calculators of the solar 
parallax to denye pa results fom Father grate ened - 
tons, dating from I these attempts to er 
useless, by exhibits Pole diane of this observer, and 
distributing fac-si of the most fae of them. 
A communication, E the establishoneet of a Humboldt 
Foundation at V 
tember 16.— resident and comcil were elected: 
M. Sme President; pai Tiohna, Vice-President; MM, 
Auwers and Winnecke, Secretanes; Prof. Zollner, Librasian ; 
ML Auerbach, Treasurer; MM. er and de Littrow, 
members of the Council A new member was admitted. 
Pest, Persies ead a a (he eolit etlicesiit Mages of ag 
orster apa n eso 
18, 1868, with Dr. Tieb's remarks on the phot it 
taken at Aden, and proposed that the E Canal 
should ensure their asmstance on the occasion of the next transit of 
Venus to any astronomers who should apply for it. The motion 
has been adopted. Dr. Kaiser gave an account of his observations 
concerning the elirpsoidal form of the Moon, and the goler 
saci ese which elicited a from Prof Z8llner. 
de Littrow communicated the first report of the permanent 
Adriatic Commission, and the programme of the prizes for the 
discovery of co latel roposed the Imperial Academy 
of Visite. Prof. chinfeld exhib a letter from Fabricius 
to Tycho Brahe (1596}, in which ihe frst notice of Mira Ceti is 
‘given, and entered mto historical details concerning this variable 
star. The session of 1869 was closed by thanks voted to the 
Impeital Academy for having placed suitable localities at the 
disposal of the Society. 


CHEMISTRY 
Preparation of Uranium 


: “Physique [ert ae to the Annales de Chimle et 
e Physique 3 a rt note on the preperation of 
tanium, <A mixture et i Sage of urauous chloride, 150 
penma of dry potassium chloride, and 50 gammes of sodiuny in 
ragments, 1s introduced into a La aah itself sur ounded 
by a plumbago crumble. reaction is effected in a wind 
furnace, at the temperature of redness; but the heat must be 
increased for a short time at the close of the operation. In the 
biter Sun Oy found, after cooling, globules of fused uranium. 
operation, it is necessary to avoid the presence 
both of moisture and geen 
A specimen of the metal prepared in this way by M. Valen- 
ciennes had the specific gravity, 18°33. Uranium 1, therefore, 
one of the densest of metals: 


Stannous Chloride and Acids of Arsenic 


A. BETTENDORFF has examined the action of stannous chloride 
on the oxygen acids of arsenic. When a solution JEER 
chloride in fuming hydrochloric acid is added to a solution 
arseniour or arsenic axide in ae R 
is formed, which, ree Ee ak and drying, consists of 
metallic arsenic a small quantity of stannic oxide. 
Th ae e solution of arsenious or arsenic acid, stannous 
chloride p ad al tho ligal fee but on adding strong hydro- 
chloric acid till the fumes ali Bah precpitation takes 





Arseniferong hydrochloric gr. 1'182 to 1'135 
gives an immediate precipitate ; agen uted to gr. I'II5 
gires imperfect P after some time; andha similar 


solution ta 


a. 
this it ma 


pitation aes laces From 
ths it may be e reachon occurs only between 
be Interred bat the, acho aie fee 
Ceci n twa 
io Benign is present as chloride, at chat Apdrochic 

aan ai ic s, present aa chloride, but that ydrochlon acid 
ing chloride, The reaction above described is extremely 


delicate, and capable of detecting 1 pt of arsenic in a million 

a solanen On antimony compounds stannous chlorid 

ire no reducing action, even after prolonged heating: hen 
the above described reaction may be used to detect the presence 
of arsenic in antimony compounds, the solution beans E 
satmated with hydrochloric acid gas- Another ca- 
tion of the same reaction pages j E rdechiork, r c 
acid free from arsenic : 421 of crude c sp. 
I" Ee mixed with a fuming solution of stannons chloride, 
fhe pees filtration after twenty-four hours, 
and bes cee ric aad ed, the receirer being changed 
after the tenth had passed over, and the remaining liquid 
distilled nearly to dryness. The acid thus obtained gave not the 
alightest indications of arsenic, either Marsh’s test or y 
precipitation with hydrogen sulphide. tschr, ££ Chem. (2), 

Y. 492.] 

Dichlorinated Aldehyde 


PATERNO has obtained dichlorinated aldehyde CHCELO by 
the action of deers acid on dichloracetal” It is a liquid 
boiling at 89° attracts moisture from the air, and is thereby 
converted into a hydrate, w which crystallises in in beautiful lamin. 
Left to itself, eyen a a a eisai noc 
into a white amorphous mass, which has the of porcelain ; 
but, when heated to 120°, 18 reconverted into the original product. 
Dichlorinated aldehyde dissolves without decompomtion in alcohol 
and ether; when poured into water, it frst sinks to the bottom 
and then dissolves, especially on epplication of heat; in short, 
it exhibits the most complete analogy with chloral. It is dif- 
cult to oxidise, its vapour not undergoing any sensiblo alteration 


when mixed with an or and passed over red-hot 
areata but when gently heated with several times its ont 
ren stage EE i ; 


T 
o fuming ir ack, O, Phosphoric penta- 
Chloride attacks it Y, P e compound C,H,C1,0 
or CyH,Cl,0, GRCI Laie sation doubtless in the 
ee by Cl, (as in the action of PCL, on ydes 
eral), kef C FLCL is A ota which, gs soon as it. 
P See unites with a portion of the Hoer 7 “Othe 
rinated ald e uang aoe compound C, © 
niate ashy prodane represented by the ' following 
on a CHa CH oC ck HCl “ly 
or b = |— — , 
The RE C,H,C1,O is a colourless oil, having an irritati 
odour heavier than water, soluble in alcohol and ether; tt distils 
at 250° emittmg acid Alcoholic potash attacks it 
ly, with evolution of heat, and formaton of potassium 
chloride ; and, on adding water to the resulting quid, a ney 
aromatic oll ea, boiling at 196°, and ha the com 
tion ise Cl,O—that is to say, containing 2HCl less than the 


pound unites directly with four atoms 
In this the co 
Malagutt’s chlortaethest Cal 


four atoms of chlorine fem 
pear to this analogy, the compound C,H,Cl,O may be 
designa ts kezcklorinated atbyic aride anà C,H L,Br,O as 


The two compounds 
C,C1,0 and C oan Ge respectively, as 
s is vinyl oxide and tetrac rinated winyl oxide,— 


Clans di Sda d Palena © 123, 127.] 


lenh tde C ClO. 


Colouring Matter of Wine 


the use of a solution of potassium 
ne ap acidulated with sulphuric acid to distinguish be | 
tween natural colouring matter of wine and the verona 
substances added to imitate that colour, For this purpose a 
normal solution of 2 grammes of- oe eee in 100 
grammes of distilled water is p 


15 of this solution acidulated, and 3 of pure 
sulphuric acid, are added to 15 grammes of no red wine 
contained in a test-tube, and the liquid after shaken is 
left at rest. The greater of the colouring matter is then 


ocks, while eae supernatant liquid 
retuins the same colour, Es A ace for 24 hours afterwards. 
After a few however, the precipitate acquires a deeper red 
colour and the liquid becomes nearly colourless. For very deeply 
colotred wines a proportion of the normal solution must be 
used, care being, Lowever, taken not to add it in eacess, as that 


cal 


28 i 


would produce complete decolorimtion. H, on the other hand, 


the same solution be added in the same quantities to wine which 
has been Sey ae alee the d ie a! soon become 
apparent by the y oration of the liquid, o1 by the 
stat of some different colour to the RRE and to the 
precipitate. The following table exhibits the varous colours 
assamed by the liquid : oe produced under these 
circumstances in wine sue by different substances—- 


Sudbrlances added. Codeur af Liguid. Colour of Precipiinte. 
Arca ot Vevhabend a: Rodd aae 

~ a « » Very bght green . , Grenonh-grey 
Prepared Cochineal . Nearly colourless . Grey 
Lt orale ae ae Na ana "o. Yellowish 
a a wegen ee 
Colourmg mater of  Pershtent wine-red. . Blood-red 


wine 
Dye-woods resist decolorisatlon more strongly than vegetable 
juices ; and Brnzil wood, when treated with the above-mentioned 
reagent, aided by heat, acquires n crimson-red colour, due to the 
a of brazlin.—[Ann, di Chim. app, alla Med., September, 

1469, p. 142 ] 





PHYSICS 


Professor Magnus on Heat Spectra 


Professor Macnus has recently contributed to the Berlin 
Academy a memoir on the mdintion and absorption of heat 
of low temperatures. The results, which are of the highest 
importance, are essentially as follows :—~ 

a Different bodies, heated to 150° C., radinte different kinds 
ol leat. 
2. Some substances emit only one kind, some many kinds, of 


enh 
3 Of the first class, perfectly pure iock-salt is an instance. 
Just as its Incan t vapour, or that of one of {ts constituents 
(sodium), ix solitary ın tint, so the substance itself, even at 150°, 
erruts heat of buta single my. It is monotheimic, just as its 


* vapour is monochromatic. 


4 Rock-sglt absorbs héat mdiated from rock-salt in large 
quantity, and more powerfully, than that derived from sylvine ond 
other kinds, It does not, ore, as maintained by Melloni 
and Knoblauch, transmit hent from oll sources with uniform 


facuity. 

5. The amount of absorption effected by 1ock-salt increases 
with the thickness of the absorbing plate. 

6. The high diathermancy of rock-salt, does not depend on its 
small absorptive power for the different kinds of heat, bat on the 
fact ihat it only radintes (and, co tly, only absorbs) hent 
of one kind; while almost all other es at the temperature 
of 150° emit heat which contains only a small fraction or none 
of those rays which ore given out by rock-salt. 

y. Sylvine (potassium chloride) ves like rock-salt, but is 


ae a rea to an equal extent. This circumstance is also 
o 
ad 


ously in with the Incandescent vapour of the salt, 
or of potassium, which is known to furnish an almost continuous 
spectrum. 

8 Heat purely derived from rock-salt is almost completely 
absorbed by fluor-s It might thence have been expected 
that heat radiated from fluor-spar would also be energetically 
absorbed by rock-salt; yet 70 per cent. of it traverse n plate 
of rock-salt zo mm. in thickness. If we remember that the 
total heat emitted by fluor-spar is more than thrice as large os 
that of rock-salt, this phenomenon Is readily explicable; never- 
Meda it 1s probably dependent upon some other property of 

Wor-spar. 

9. Tra spectrum could be projected of the hent [radiated at 
150°, and rock-anlt were the radiating substance, such a spectrom 
would contain only ene bond. If sylvine were employed, tlie 
spectrum would be more expanded, but still would only include 
a small portion oE alta wi aa which would be given by the 
heat radiated from lamp- ‘ 

In a subsequent communication, Herr Magnus treats of the 
reflection of heat mdiated ot the surfaces of fluor-spar and other 
bodies. 

Having succeeded in obtnining the heat from different sub- 
atances nt 150° free from the rays of flames and other thermogenic 
bodies, and afforded proof that there are some substances which 
enut waves of one or but few lengths, while others present them 
in more frequent variety, it next appeared interesting to solve 
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the problem how bodies behave with ieference to reflective 

wer; whether, in bodies which act simzlorly upon light, dif- 
erences parallel to those which are observed in respect of the 
absorptlon and transmission of heat do not also occur in its 
reflection. 

Differences in reflective power are unmistakably apparent only 
when rays are ieflected which have a unlform, or but slightly 
varying, length. Such inys have aleady been derived eith 
fom a section of the spectrum furnshed bya rock-salt prem, 
or by tiansmitting the rays from o source of heat of many wave-' 
lengths through substances which absorb a number them. 
There are, however, but very few bodies that tmosmit mys of 
only one or a few wave-lengths; moreover, such mys, obtained 
by either method, have n very low intensity. 

In spite of this difficulty, MM. de la Prevostaye and Desalns 
showed, os enrly as 1849, thot different quantities of the hent’ 
from a Locatelli’s lamp were reflected from speculum metal, 
silver and platinum, according as it had been conducted through 
glows or rock-salt; and, for reflecting surfoces of all kinds, less 
in the case of gloss than im that of rock-salt i 

Soon afterwards, by an eatended series of experiments, and 
employing the prismatically d heat of a lamp, it was 
pro by the same physlcists heat :frem the different por- 
tlons of the spectrum ls differently reflected. Bat, doubtless in 
consequence of the low mtensity of the meident heat, their re- 
searches had reference solely to reflectlon Ly means of metallic 
surfaces. Now, if in rock-salt we possess n substance that emits 
waves of only one or but few lengths, and are acquainted with 
other bodies which, at 150°, also radiate Kut n few kinds, re- 
searches can be imstituted on reflection at non-metallic surfaces, ' 
It has thus appeared that the different kinds of heat or wave-' 
lengths are 1ellected from such surfnces in very different propor- 
tions, One of the most sinking examples may here be adduced : 
it refers to the reflective power of fluor-spar. 


Of the heat radinted ering] am variety of substances, unequal 
OD iw 


(though but sgn diffe amounts were reflected ot an angle 
of 45°; being in the case 

Silver between 83 ond oo per omt. 

Gloss ue é lek p 

Rock-mlt ,, n 1? p 

Fhoor-sper pe w I0 p 


But of the heat from rock-salt, fluor-spar reflected 28 to 30 per 
cent, whereas silver, glass, and rock-salt returned no more of 
this hent than in the preceding cases. ; 

Here, too, it was evident, os in the experiments on thermic 
transmission, that sylvine emits, besides a Icrge quantity of the 
rock-snlt kind, species of heat of another rature. Fluor-spar 
reflects 1s to 17 per cent of the heat from syivine; less, conse- 
quently, than that from rock-salt, and more than that from the 
other radiating bodies. 

Granted an eye that could distlognuish different wave-lengths of 
heat in the same manner os wave-lengths of light, and when the 
waves aoa agra pari upon eae ae ete 
spar will appear to ıt brighter any. the mys are derly 
from sylvine, fluor-spar would seem still brghter than all the 
above bodies, bat not so bright as when submitted to the rock- 
salt m 

Melloni hos shown that different substances transmit hent 
in very unequal proportions, and that the source of heat has a 
marked influence on the facility of transmisston. Still, the 
sources of heat were only disunguished by degiee; it was merel 
es rae that an {ncrensed temperature corresponds to in 

llity of wave length. It now appears that nt one and the 
same tempernture, and ‘Aa/—viz, 150°—far be.ow incandescence, 
different substances emit very different kinds of hent, and that, 
vgthin such a on extmordinerily large number of different 
heat-rays or wave-lengths contmually mtermingle This mani- 
fold intermuture is perticolarly furthered by the selective 1e- 
flection tnking place at the different surfaces. 

It follows from what has been soid that an eye capable of dis- 
ceming the different wave-lengths of hent, as it can now dis- 
criminate the colours of light, would perceive, with very little 
warmth to itself, every possible variety of tint in sunounding 
objects. 





PHYSIOLOGY 
Pettenkofer on Cholera 


NEARLY the whole of the second part of he Zeitschrift fur 
Biologie, bd v. (300 pages), is taken up a long memoir by 
Prof Von Pettenkofer on ‘Soil and ck-water in their 
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` Relations to Cholera and Typhus” en md Grundwasser in 
ihren Benchungen xu Cholera und Typhus) in which he developes 
his views. ey U a 

it may be perhaps as well to state they are 


of Cholera result from the introduction into 
the system of a cholera poison, which is powslbly an 
organic being, and which we may call x Now, sis non~epro- 
ductive; does not of itself multiply or spread. But there is 
ee ee ee mg in India), 
pinsa bl TA TU eee Pr 
symptoms, may remain, probably may multiply 
aaa Boi, and be carried fn or on the body from place to 
place without gf isf producing cholera, Cholera symptoms 
can only be brought about by s, and x can only give rise to 
cholera, indirectly, by generating s But x, in order thet it may 
generate s must come in contact with and act upon another 
substance, which we may call y, That is, x cannot germinate 
into s unless it meets with the substratum y; or wo may use 
the ides, thrown out we believe by Dr. Farr, and imagine + and 
to be the male and female parents of the offspring s, which is 


- 


to wit :—~ 

1, A soll which, like alluvium, is permeable to air and water 
for several feet d : 

2, A a anid fall of te A soil which is permanently 
diy, or óne which is always filled with sock-water, are equally 
unfavourable for the development of yv. The change of level of 
water is abeolntely necessary. 

3 The ce of organic and mineral matters on which the 
variations in the amount of sock-water may act,.and out of them 
produce y. 

4. A temperature suitable for such processes of organic 


evolution. 

All these points and others are discussed in a 
series of a A Glick headingwas © Parves and Compact 
Soils”; “The Sol and the Immnnity of Wirsburg”’; ‘‘ Infiu- 


ence of drinking Water on Cholera epidemics”; “ Considerations 
on the Cholera epidemic of 1866 in East London, m reference 
to Soil and Sock-water conditions”; “A t evidences aguinst 
the ‘Soul and Water theory’ for theory of ‘ Contact 
and Idiosyncrasy,’” &c. &c. It concludes with a series of aphor- 
ims, “On the Origin and S of Cholera”; ‘On the 
Influence of Variations in Sock-level on the Enteric Fever of 
Munich”; and, “On the Causes of the Immunity of Lyons,” - 





SOCIETIES AND ACADEMIES 


Zoological Soclety.—The first scientific mecti 
session will be held on Thursday the Irth inst, 
Flower, F.R.S., will read a 


for the 
en Prof. 
on the Anatomy of the Aard- 
Wolf dacs Aai A followmg communications have 
been received since the meeting :—Dr. J. Anderson ; 

recetyed from, IS imen of the Pigmy hog ot 
Teral (Forcnla salpania).—Mr. OW Seuer Keo on ie 
condition of various ogical Gardens on the Continent recently 
visited by him, and on new and rare animals observed in those 


establishments. —Dr. B. Sim Notes A halite a 
Ege of a species of Marapedizs 


Mr. John Brader: Note on 
from Benks —S§ Francis Day : Remarks on fishes 
in Calcutta Musengn.—Mr. John Bramer: Notes on tho Loaldia 
of two Species of Land-Shells.—-Mr, R. B. S : Additonal 
Notes on the genus Ceyr.—Dr. George Bennett: received 
_ from, on the habits of the Wood Hen of Lord Howe's Island, — 
Dr. J. E. Gray : On the Guemnul or Roe Buck from Tinta, South 
Pera Dr. A. Gunther: Report on two collections of Indian 
- Reptiles —Mr. Morton Allport: Letter received from, on the 


Introduction of Salmon into the Australian Colonies, —-Rev, O. Pe |. 


below the horizon, thé last 


Cam : Notes on some Spiders and Scorpions fiom St. 
Helena, with descriptions of new species —The Secretary: On 
additions to the during June, July, August, and 
September.--Mr. W. T. Fraser: Letter recerred from, respect- 
ing the Existence of the Rhinoceros in Bomeo, ‘ 


MANCHESTER. 


Literary and Philosophical Society, October.—Mr, E. W. 
Bi , F.R.S, in the . The follo extract of a letter 
from Dr. Joule, F.R.S., dated Southport, October 5th, 1869, 
and addressed to the Chairman, was read. :—“I enclose a rough 
drawing of the of the sm Mr. Baxendell 
noticed the fact that at the moment of the departure of the sun 
impse is coloured bluish green, 
„hare noticed this, and also near 
sunset thar just at the edge, where bands of the sun’s 
disk are ed ono the other by iefiaction, each band 
becomes coloured blue just before it vanishes.” 


Paris, 

Academy of Sciences, October 2,.—M. L. Pasteur 
communicated a note relative to the dispute which has arisen 
PA e a E an le ee 
process a ara r application of heat. 
paper was read by M. Phillips on the Movement of similar 
solid Elastic Bodies, supplementary to a memou on the equili- 
bılum of such bodies, read in January last. 

A memoir on the fundamental Equations of the mechanical 


theory of H ASS, presented by M. Regnault, 
t A Fanspareat bodes by Poked 
wi 


In a note on 
transparent solids, “cate af a ray of polarised ight horizontally 
in ai 2 ki 


On two or three occasions 


cube in a direction 
the maximum of illumination is horizo 
light emitted is white, is entirely polarised in a horizontal plane, 
and gires the principal lines of the solar spectrum. When viewed 
vertically, the illuminaton fs unless the glass be fluorescent. 
The light-cbaerred in 2 i ion in the latter case is 
moro of less coloured, is neutral to the polariscope, and gives 
none of the Imes of the solar The author noticed e 
the behaviour of various other such as fluor 
spar, Iceland , &c., M. Dumas communicated®a letter from 
P. Vol on the Heat of the Lunar Radintion containing 
an historical sketch of the researches upon this subject, and showing 
that both Melloni and Herschel have demonstrated the calorific 
action of the Moon. M. H. Marie Davy, whose previous state- 
ment (September 20, 1869) that the calorific effects of the Moon’s 
rays were inappreciable called foth M. Volpicelli’s remarks, 
now communicated a note onthe Calonfic Power of the Lunar 
Rays, in which, after noticing Melloni was the first to demon- 
strate the existence of such a power, and that his results had been 
confirmed by Prof. Plarzi Smyth ; he goes on to describe his own 
recent ents, m which, by the employment of the thermo- 
electric pile, he has been able to obtain a senes of results 
of those of his He found that the heat 
furnished by the moon is quite appreciable, and that its amout? 
increases rapidly as it advances towards the fall M. C. Dareste® 


is, that the type of 
type of organisation, so that 
occurs in monsh osdties th out any wide 
noge m classes of the vertebrata, for examp igi 
monstrosities dates from a very early period of embryonic 
development, and the more Imited the range of a monstrosity, 
the later tn the Life of the embryo will be its o1igim A paper was 
read M ET Dada oa the tnfuencovecericd by dite 
ferent rays upon the decomposition of carbonic acid and 
the evaporation of water by leaves. The author states that, 
with equal intensity, the yellow and 1ed rays act mme energeti- 
cally than the blue and violet rays, both in producing eva 
and in cansing id ; i 
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PHILADELPHIA DIARY 
American Philosophical Society. We select the folowing THURSDAY, M hr en tgs "A 
extracts from the reports of the recent meetings of this Society :— | TAx Soctery, at è —On some Harlin Plants rom the neighbourhood 


Prof. Trego has communicated an exhact from a letter from | _ On the Ocenrrence of a Laminous Insect noar Buenos Ayres: R Trmen. 
Or, Davidson of the Coast Survey, to Mr. D. B. Smith of | Cmmmcar Socurry, at 8.—Discurdon on Dr, Williamson's Discourse on the 


Germantown, d the method employed to obtain the | Atomic Theory, - FRIDAY, Noromer i 
recent determination o totigttide and the gelocity of he clectelc GEOLOGISTS Assocta at Per aane Anatomy as applied to 
current between Cambridge and San Francisco, Geology: Dre. Cater Beka FOS. 

“I gire you the first written news not only of our telegraph MONDAY, Norner & 
lonyitnde seas but of the success of ai plan for determining | Lowpow Ieertrurtom, at 4—Elementary Physica: Prof, Guthrie. 
the Awe of trassmsssion of clock signals from my clock to Cambridge | RovaL Gaooxaruical Socrery, at 8.30 —President’s Address, Journey to 
ee ee ae 13 repeaters and a rar ene e TTS 
multitudes of ya. Throngh tho liferality of the Western OVEMBER 9 
Walon! tclerepa A A Se testy liner e ee ea e 
placed at my t I succeeded . My 

~ WEDNESDAY, N 

circuit was as follows. My clock breaks the local t every | yro Lg pr ener ik Taca Cebar iad Pulao 


second, depriving the helix A of its electricity, and the magne : aM : Plant and Insect 

of its magnetism. This relieves the armature B, which is drawn South Wales: C, Moore, F G8 Poite creas aie Ne hap eree 
: Fd + 

away by a spring, and the pen C makes its record on the Dinosauria and Birds oani Bay a Donare o 


with obecrrations on 
revolving cylinders of the chronograph. At the sme instant | {° aa : 
e i to e a a the Raya. Mreroscoric, Soenen, t Pawar Doften, with 
insulated on of the armature et D, and the break Illustrative Examples: W. Royston tt, F RAS 
eee ge Secs ot ek Gace ce ha Od 
transmi a biidge and back, throngh 7,000 miles of | OTT otre. be iiia 


THURSDAY, NOTEWDAER 11, 
Cambridge Lowpom Leerrroriom, at 7 30.— On Architecture, or the Fine Art of 
7,000 Baukding 1 Prof Robert Kerr. 
ZOoLogicaL Socrery, at 8 — On the Anatomy of the Aard-Wolf (Pres‘edes 








Insulated evistates! Prof. Flower, ERS. 
~ prolongation LONDON MATHEMATICAL SOCIETY, at &—General Moeting at Durtingtm 
of armature Main Ine. Howse. 
so te 
BOOKS RECEIVED 
San Franr i 
Exo Lise i an Voorst) — Scenery of England 
' cuco relay, | end Walee: D. Mackm S. { „— Pracie! Chou. 
Local cir- Harcourt and Maden ( ca Prom) so Tiro of Nature: 
ee ii Sica) al Pca ip Easy Lomans: ohn Tyndall (Casall 
Local bat- N al 
tary WF (0 lay Dea (Cas 4 or ( rs Bart Bodies : ae 
Farthat San vidson (Cassell) imma Barf oae = 
Od CHAT maaan Yrancleco Scenes of Heat: T.A Orme (Groom Pinlasophy : R 
M te = : La: i Wormell (Groombridge) — Ho —H me gemillant -cTravea Catral 
C. Sending pon, L Rocotying pon. Aina: Me aad Mow Pathe aa oy) Now trad in Fe ia ak ek Valen 
* Sen mh enauilt 
° HAM FRANCISCO CHRONOGRAPH. (Ce nar aman Natural Aide and hiweral Dis- 
Fogi Victoria Seis (Urata: and Co) ~—The World of the 


wire, to my relay E, which relieves the armature F, and the Der haa A John Lubbock, Bart. 
ines arale a DEAN the helix G deprived of its electricity and (Wilms eid Noryata) — Do la Roo ud Co's Red Tester Dias fer 18a. 
the magnet of ste magietum, rel ihe amatas EL, oes -Natural History of British Moths: E. Newman (Twood:s). 

drawn away by a spri pen I males the record on the AMERICAN, — Tho Aisi Valley: J. W. Foster. — Production ot 
P a These two ralogy Dana and Brosh —Gusde to the Study of Insects; A. 5, Packard. 
the same tal line. Our experiments show iar if tok took ee A X 

o'87 of a besi to wa ‘the above Sou I e made Forrtox —Echimdes : riger (with —Uehber Batrachlor: 


e, Keferstesn, — Protozoo Hee w A. and oper . Ooster,—-Die Bie 
ode Lake. ae er gee tae er (res techen Functonen: Hattendorff —Locons do : Alfred Rache.—Der 


experimen was not onten and lack, “A sccm Aa tai - Caitar-Ingenter = vol. ai part a- Dio Chancel anf fare soa pela a 
ents, I have the satisfaction of seeing my ty | das motnache System: C. Bopp —Landwirthachattlicha Zoologia: Grebel. 
SONDE ARPER oe aea RET 1 Gorvals et 7 
~ Prof, Kirkwood has communicated through Mr. Chase a discus- Pace a en Skt N aha Vier 
æ sion of the penodicity of the Sww’s spota Wo shall return to cunt fer e ea PA ee 
his commitiicatian: aas: Kand a Mone Gen Gk oaa Willlans cal Noni 
Mr. Dubois presented a specimen and analysis of silver ore, | Aber and Co) 
aie wate with the following note from the Assey Office, 





tates Mint i CONTENTS oe 
ttn the Report of the British Commission on International 4 bee Pere By = eso PAGE 
Coinage, lately published, we find an extract from the Journal det | Gy tux Ferri ATOR or Winew oe T P R Pron Ry AW. 9 
Debats, a a 1866, dis Urged e PERRETE Bewwerr, F.L S, ti anra on) ea E e 1 
had otid Paa rench year | PROTOPLAAM AT TRE ÅXWTTFODIS . . os e u e e x 
to be Snead Narang ae pe Fr adds thot e ipe Tue Recent Toran Ecuirse iw Amera. By J. Noran Loæcwyrer, ni 


© FRS (With /iectrations) . O E a a a 4 
y souce of gain to Government, whose ambition ıt | stapes Dano A;riqorrum Six J. Luasocx, Barr, FRS. 15 
should be to have the coins cerret, The Monsey of Novem- | Newsax's Barrian Moras. By W Darras, F.LS (lithe 


bee ao (n cms) enl that ile de a near to standard as a T A E EE E E E a 
m ects of piactical operation; and | Screwce Teacmmo Tw Scucors, ` By the Rey. W° Tocewm | | 
that it is he aA of n a e ‘ill-founded Tar Lave Provasson Gui Thy Bek Waiiusoi FRS. 
criticisms, own assays, for many years, have proved a | aree CW A d erini) ww e e s e E E #0 
oe in the French coins, averaging about one-thousandth. TEENA OT ae eee ree pC ag da 
ogy of the Momferr has no fast foundation, Both | Terase Dmosivra By Prot Hi PRS as 
ex Canal, rp, Lacie. a 


at Sait Mint, and at San Francesco, the gold coins are kept | Comxxsronpance:—Tho 
close to the mark, scarcely varying the tenth of a thonsandth; | “OT™ 


as is proved by annual assays, and by foreign reports. British Canara Aara of Vienna ee ee 
ots eal ac Fuveica Magnes on Hout Spee, grr se ete es 
orii fact affords an arguinent against the project of | Prrmoroar — fron Cholera, &. . s soea ee 3 
International Coinage. If we wok to 900, and France to 899 | SOTTO AnD Acapmucms . . o... .. ae tal ean a ge er oa 
or less, and both pass alike, the difference is against us.” Booms xcceIvED . s s ooa E 
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A NEW LITERARY REVIEW. 


Now ready, the SECOND EDITION, to be contlmed regularly on the 
(and Sedat Saturday in every Month, to. price Sixpence, 


THE ACADEMY: 


A MONTHLY RECORD OF LITERATURE, LEARNING, 
SCIENCE, AND ART, 





The First Number contains Reviews by tha following writers s=- 


ARNOLD e tal LUB e F.R S. 
Rev. C W. BOASE GUSTAVE N, 
Rev. T. K- CHEYNE ifr. D. B. MONRO 
Mr. senegg 3 RS 3L Ap NEUBA 


Professor NGTO 
Mr ROBINSON ELLIS 


ane BYRON at 
ON, Together 


' And e Aitherte unpublished 
Venice in 8 to his 
1817, relating sepornuioa ans a 


with the aaly frwe accent uing to his ee fom LORD 
BIOGRAP 


Wih a Summary of the Proceedings of 
The SCIENTIFIC ASSOCIATION at INNSBRUCK, 
Which arrived too late for the First Echion, 


Including important Papers by—~ 
eee HELMHOLTZ (of Herdelberg) ‘‘On the Recent History 
a-~Dr. MA of Be ee Sree coerce ee 
of the Conservation 
g—Dr, KARL VOGT (of Geneva) "On Recent Researches into tho 
4-~Professor VIR. CHOW (of Berila) “Om the Present Stato of Pathology.” 





The FIRST EDITION of THE ACADEMY. 
\ consisted of 16,000 Copies. 


JOHN MURRAY, Albemarle Street 


? ` 
f 


' WORKS ON SCIENCE, &c. 


A MANUAL OF SCIENTIFIC INQUIRY. 
Rated by Sir J. F. ee and Rev, ROBERT ALAIN. 
Third Edition. liere ‘Bese 


THE METALLURGY on GOLD, SILVER, AND 
, LEAD. By JOHN PERCY, E.RS With Uerations Sro 


THE STRENGTH OF IRON AND STEEL 
By KNUT STYFFE, m Stockholm ‘Translated by CHRISTER 
P; SANDBERG. With Preface by JOHN PERCY, F.R.S Wah 
ART OF TRAVEL; or, Hints on the Shits and 
Conirivancoa available in Wild Goanttion: Hy FRANCIS GALTON, 
FRGS Fourth Editon, Woodcuts. Post fro. 
PRINCIPLES OF GEOLOGY ; or, ae Modem 
as Ubrstrative of 


ee O IDa Ei an TU Tibbin 
Geol By St CHARLES alutuants, cooadered Tenth Edmon. Two 


TRE. Peai 





UTY OF MAN, FROM GEO- 


SILUBIA: a His a sates of the Oldest Rocks in the 
Britsh Isles and other “Coon a Sketch of the Distributian of 
Natre Gold. a RODE. cx MURCHISON, Bart. Fourth 
Edition. Map and Dcstrations. 


THE CONNECTION ae oan PHYSICAL 
abe on By MARY SOMERVILLE, Ninth Edition. Portrait. 
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PHYSICAL GEOGRAPHY. By Mary SOMERVILLE 
Fourth Editlon. Revised by H, W. BATES, Assistant Secretary to 
the RGS, Post 8ro. 


ON MOLECULAR AND MICROSCOPIC 
CE. By MARY SOMERVILLE With Iilestranoss. Two 
Vol, Post Syn, xx, 


THE RIVERS, MOUNTAINS, fas SEA-COAST 
OF YORKSHIRE With Eamys on the Cinmate, as 
Ancient Inhabitants of the Country By JOHN PHILLIPS, ¥ 
Second Edition, Plates. 8yo. Iss. 


THE PHYSICAL GEOGRAPHY OF THE 
HOLY LAND, By Rev. EDWARD ROBINSON, D.D. Post Bye. 


THE HARVEST OF THE SEA ; or, The Natural 
History of British Food Fishes By JAMES G BERTRAM. 


THE ORIGIN OF S REIES, B hal aN OF 


NATURAL SELECTION: Favoured Races 
tn the Struggle for Late By ARLES D DARWIN, F.RS Fifth 
Edbtion. Post fro. 14s, 


THE VARIATION of ANIMALS and PLANTS 


UND POMES ra ae ae CHARLES DARWIN, FRS 
on T Two Volz 7 i 


THE FERTILISATION OF ORCHIDS, 
THROUGH INSECT AGENCY. By CHARLES DARWIN, 
ERS Woodeuts. Post 8yo, gs. 


A NATURALIST’S VOYAGE ROUND THE 
WORLD. By CHARLES DARWIN, ERS. Seventh Edman 
Llnstrations. Bost Bro. of 


TRAVELS OF A FRENCH NATURALIST IN 
SIAM. By HENRI MOUHOT, F.R.G.S, With Go Mnstrations 


THE NATURALIST ON THE RIVER AMAS 
ZONS; during Eleven Yours of Tarne. By H. W. BATES. 
Second Editon, Illustrations, Post So. r 


SRAT- IN PERU AND INDIA; while super- 


TRAVELS IN THE EASTERN ARCHIPELAGO, 
JAVA, CELEBES, AMBOYNA, the be SPICE ISLAN ISLANDS, and many 


apy, 2 By ALBERTS BICEMORE MA M.A. With Nae an 
SI 


TRAVELS 7 ADVENTURES IN THE 
TERRITORY OF ALASKA AND ON THE EVER YUKON. 
By FREDERICK WHYMPER, With Map and 


THE es AND ITS BANTS, showing their 


Attrachons to tie eee analai and Genaral Tourist. B 
Ror A C SMITH With Woodco Tuo Yoa Post bro ifs, J 


RESEARCHES IN THE HIGHLANDS OF 
mdoding VISITS to MOUNTS IDA, ATHOS, OLYM- 
PUS aad PELI with Notes on the Chasen) S of the 
Modem Greek. REV. H F. TOZER, ALA Watt Map aod 
Ubrstrations, Two Vois Crown 8ya sys 


A GEOGRAPHICAL HANDBOOK OF ALL 


THE KNOWN FERNS, divided foto Six Territorial Divisions. 
K. AL LYELL, Post Sro. i 


OUR IRON-CLAD SHIPS; THEIR 
TIES, PERFORMANCES, AND 


urret-Shpa, Irom-clad Rama, &a a 


A PRACTICAL TREATISE on SHIPBUILDING 
of the Royal Narvy. Wilh 5 Plas aad ago Woodcuta, bo re 
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©. - . HARDWICKE’S 
PLAIN AND EASY BOOKS FOR NATURAL HISTORY STUDENTS. 


1 HALRHOURS WITH THE STARS: a 4, BRITISH MOLLUSCS (0th Land and Fresh 





Guide to the Constellations, showing the Position of the Water). By R. TATE. Plain 4s, Coloured 6s. 
Principal Star Groups Night after t throughout the 
Year, True for every year. Demy gto. puce 5s. , 8. BRITISH REPTILES: Lizards, Snakes, Netrots, 
TOADS, FROGS, `AND TORTOISES. By M,.C, 
2 HALFHOURS WITH. THE TELESCOPE: COOKE.. Plain 4s., Coloured 6s, i l 
p E Cen E A “By R. As PRO CORBA | 9 HALF HOURS WITH THE MICR ge 
F.R.A S. Folly Uustrated, price 2s. Ge. West, Lahey oT. Ta A wings T'UFYEN 
3 THE COLLECTOR'S HANDY.BOOK OF | 10. THE PREPARATION AND MOUNTING ` 
ALG, DIATOMS, DESMIDS, FUNGI, LICHENS, OF MICROSCOPIC OBJECTS. By THOMAS 
MOSSES, &e By the Rev. W. W. SPICER, BLA DAVIES. Price as. 6d. 
vO. I ar, : 
i aie iia 11, WILD FLOWERS WORTH NOTICE. By 
4 BRITISH FERNS. By Mrs. Lankester. as. 6d. Mrs. LANKESTER. 4s, Coloured. 
Be ee 12, 4 MANUAL OF STRUCTURAL BOTANY 
FOR THE USE OF STUDENTS AND CLASSES. 
5 BRITISH PUNGI By M. C. Cooke, 40. By M. C. COOKE, 300 Illustrations, price 1s., cloth fs. 6d. 
13. 4 MANUAL OF BOTANIC TERMS. By 
6. MICROSCOPIC FUNGI. By M. C. Cooke. M. C COOKE, With upeaa of 300 ICID 
` With nearly 300 Figures Coloured, 6s, KORE 


r LONDON : ROBERT HARDWICKE, 192, Piccadilly, W. 
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F APEE P E cloth, price rot. Gel. 


A. SUPPLEMENTAL VOLUME TO . “ENTOZOA? 


AN ain aimee TO THE STUDY OF HELMINTHOLOGY. 
By T. SPENCER COBBOLD,; M.D. F.R.S., 


t 


— 


. Common: 
(On the history of the dlacovary of Trickina tralia — —Account of successful fooding-expertments with 7'rickina -On the of the larvo ot 
experiment with ‘‘proglottides."—Forther observations on the larvae of Tawis on 
Aalen experiments Tana. T. marginats, canu rus.—On the natura 
of cartela Pseud ae iomid dhegsed and y œttle —Onrn the prevalence of different forms of infesting the Dog, 
bealth.—On the Entoroa of the common Fowl, and on thoee of Game-birds m general.—O on the Ditema 
of the Sword-éab, and on the Re ea ee 


GROOMBRIDGE & SONS, 4 ee London, 


.GROOMBEIDGE’ S SCIENOE MANUALS., 
Fap Sro, cloth, price 4t ; post ffon, 483 stampa. 


AN’ INTRODUCTION. TO SCIENTIFIC CHEMISTRY. . 
BY F. S. BARFF, MLA., CHRIST'S CoLLecr, CAMBRIDGE. 
A ssistaxi fs Dr. W ilizamsen, Profesor of Chemistry, Unwerzgity Collage, Londen. 
r SECOND EDITION. 


errs“ E E P EEE E E A ENE of elementary treatives about to bo issued for Modet > Llio 
book in tba way if ia heed to bo Know, wil Bere a aad pound wark A paal Eee ee an ee tal a 


branches of the science. For the inetroction, for preparing £ pt eee sed 
Sere EE one ee sc esa Win Gatewut cle ccis “Lamet. 


~*~ 


Fop Gyo. ciath, price 32 Ga’, post fros for 4s stampa 


AN- INTRODUCTION TO THE SCIENCE OF HEAT.. 


A, ORME, 
naana ea aoa cached Tuk ey Citic SR Ps 
‘Toa miget so uot aa fo randa ie aliel to al wo bry Enola of wigs end epee apd SS owe pert ft 
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- Fop &vo cloth, prica 4s, post froe for 48 stamps. 
AN ELEMENTARY COURSE OF MECHANICAL PHILOSOPHY. 


By RICHARD WORMELL, owed B.Sc. 


A wfitable text-book for students for the Matriculation Exeminetion, London; Examiianon in Scsence (First BSc); Fxrmination io Art 
{Second B.A); of the Sclence and Art Department, and the competitions for tho Whitworth Scholarship 


GROOMBRINGE & SONS, 5, Paternoster Row, London, 
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NEW BOOKS, NEW EDITIONS, Etc, 1869-1870. 





In handsome Portfolio, price rå ra, 
ILLUSTRATIONS 
OF THE GRACES AND VIRTUES OF LIFE, 
Pictures, on Cardboard, printed in Oil Colours from 
i See tole Yd e- a aes H Ta ana E e T a 


. G Skull & 
a Ne Seda k H Wenn dea 


In tmperial gto. gilt and gilt edges, x7 ıs Second Editon. 
The NOBILITY of LIFE; ita GRACES and VIRTUES. 

Edited by L. Y. With If tations Borders, and vod by 
Dalsiols ee a4 pages of of Ougual Designs pruited in be kuhan 

Eyes. 
Ia crown Bro cloth, price ys. Ga giit and gilt edges. 
FLORA BYMBOLIOA ; 

Or, a ee eal AND SENTIMENT hated FLOWERS In 
cluding Flor d selected Comypiled and Edited by 
EERE INGRAM, mih ga page of Orgiani (icerabote printad m Colur 

THE CHANDOS PORTS, 
In crown Syo price ys Ge. cloth gilt, arim morocco, rya 
ELIZA COOR’S POEMS, 
Oriy Cotes alas revival by toe ation WI PASY Claes eee 
Plates, aod Portrait. 
Uniform with the above, sume p loa. 

LONGFELLOW'S POETICAL WORKS, 
POETS OF.THE NINETEENTH CENTURY. 
B8COTT'S POETICAL WORKS, 
LEGENDARY BALLADS OF ENGLAND AND SCOTLAND. 


' In large crown Sro. cloth gilt, gilt odges, yao pp. price or. 
CYCLOPADIO SCIENCHK SIMPLIFIED. 


et J H PEPPER, Profesor of 
the Royal Polytechnic Instituton 


Eanbracng 
Magnetsm, Preanmatica, Acousoca, Chametry, W 


In large crown Sro price ye. Ge. cloth gilt. 
JULIAN; or, SCENES IN JUDÆA, 
By the Rev. WILLIAM WARE. With Stool Frontispioco and Vignette. 
Uniform with the abora, same prica, and by the Rev WILLIAM WARE. 


ZENOBIA, QUEEN OF PALMYRA. 
ROME AND THE EARLY CHRISTIANS, _ 


t, Heat, Electricity, 


In demy Sro half red roan, peice oJ xe, 
LOUDON’S 
ENCYCLOPADIA OF TREES AND SHRUBS. 
Contanisg the Hardy Tress aed Se Oi o Dusia; Nanana 
A Use Eiko A Eaa oe ih 


In demy Svo. half red roan, price 17 4s. 
LOUDON’S e 
ENCYCLOPEDIA of COTTAGE, FARM, & VILLAGE 
ARCHITECTURE and FURNITURE, 
for welings, fron ae Villa 10 the Cottage 
other Agneultral 


Containing nomerots nmoeroni Daagai 
and the Farm, mcinding Farmhouses, Farmeries, and 
Bouldingz, Ilustrated by upwards of moco Engray ings. 


Lape crown bro. gilt, price yr. Gal. 
LOUDON’S ‘ 
AMATEUR GARDENER’S CALENDAR. 


Being a Monthly Guide as to what should beavoided as well as what should 
to done in a Garden m each Month Revised by W. ROBINSON, ELS 


of Chemtstry, and Honorary Director of 


COMPENDIUMS OF ENGLISH LITERATURE. 
In Four Vole crown Sro, ats, oth, New Seyle of Binding, with Stee 
; or belf calf price 314 Ód 


HALF-HOURS WITH THE BEST AUTHORS. 
A LIBRARY EDITION. 


Editor, CHARLES KNIGHT, with A 


In Two Vols. damy ŝyo price ror cloth; ras. with gilt edges; or half cali 
oxtra, 6s. 


THE PEOPLE'S EDITION OF 
HALF-HOURS WITH THE BEST AUTHORS. 
Selected and Edited by CHARLES KNIGHT. Wah Sirteen Steel 


In Ono Vol. demy Bro. cloth, sr.; with gilt edges, 6r. ; or half calf extra, br. 


HALF-HOURS OF ENGLISH HISTORY. 
aS res Seen tins 
THE ELDER DIBRAELI'’S WORKS. 


The only Authorized and Completo Editon, with Notes. In Three Vols 
aona ea eis chu, New SL With Steal Portracts 


THE CURIOSITIES OF LITERATURE, 
BO RIEDALI cee emote and Lifo, by bis Son, The Right Hon + 
Unam in every respect with the abore, In One Val. crown Syo. price ss. 
THE AMENITIES OF LITERATURE, 


In One Vol. crown 8v0 price 4s each, 
THE CALAMITIES and QUARRELS of AUTHORS. 


THE LITERARY CHARACTERS OF MEN OF 
GENIUS. 
The Complete Edition, in Sıx Volumes, peice 1/ se 


In Five Vols. peice ras. 6e. tick ican an and New Style. A Complete Edition 


NOVELS AND TALES OF THE RIGHT HON., 
B. DISRAELI, M.P, . 
The TORAL EDITION. Five Vole large crown Src. elegantly 
In large crown Svo. price rår eloth, New Stylo, 1, roo pages. 
TOWNSEND'S MANUAL OF DATES. 


In this completely New Edition, the number of ditmet Alphabetical 
Articies has been increased from 7,384 to 11,043, the whole work remodelled, 
covery date verified, and ovary subject re-cxammned 


from the onginal autho- 
NEW _ HISTORICAL WORK FOR 8TUDENTA. 
In largo crown Bro prico Ge cloth, 6so pages. 
THE LAST CENTURY OF UNIVERSAL HISTORY. 
A Reference Book, an Annotated Table of Chronology, Lista of 
ry of reigna « Dicuonsry of Bailes to a A, C 
YALD "Eag, ki 7 


9? 


Small crown 8ro cloth, 58o pages, price ye 
THE PUBLIC SCHOOL SPEAKER Bers ee 


A Selection of Proso and Vers from Modem Authors 
Cauifod and Arranged Cae eS fy wich fal e all Testractioms 
Loe oe 


LONDON: BEDFORD STREET, COVENT GARDEN, 
NEW YORK: SCRIBNER, WELFORD, & CO. 
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THE DOCTRINE OF EVOLUTION. 


| ee minnie 


MR. HERBERT SPENCER'S WORKS. 


a 


L = 
In x vol Bro. cloth, price rée. Second Edition, reorganised and firther 


FIRST PRINCIPLES. * 
In a vols pe ee 
-THE neve OF BIOLOGY. 


In 7 vol fro =e price Ge. 
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THE DULNESS OF SCIENCE 


E have all heard of the fox «ho, when he had lost 
his own tail, tned to prevail upon his comrades to 
dispense with theirs ; and we tuink it must surely have been 
in a congress of the blind that the question was first 
started, “Is it dull to use your eyes and look about you?” 
For, in fact, what 13 science but this? We come un- 
expectedly into a great mansion, of which-#e know 
nothing ; and if ıt be dull to seek out the Gsyious inmates 
of the house, and to ascertain its laws and regulations, 
then is science dull; but if this be important and interest- 

ing, then so also is science interesting. ` f 
But, alas {.jhe blind in this sense are numbered by 

myriads ; and as they, for a time, almost threaten to carry 

their point, a few remarks upon fhe dulness-of science, or 
rather, perhaps, the dulness of men, may not be out of place. 

We have ın our mind’s eye at the present moment seve- 
ral notable specimens of blind men, One of these lives 
not very far from where we wr‘e—a most hopeless mdi- 
vidual; we had better not inquire too narrowly concerning 
his occupation ; he will be found somewhere in the pur- 
lieus of this great city. His one sense is the sense of 
gain. We remember once seeing through a microscope 
the animalcules of a drop of water, and we noticed that 
one of the largest of these had one end fixed to the side of 
the vessel, while its arms and mouth were busy gathering 
up and swallowing its smaller neighbours. ` Now, the man 
of whom we speak 1s only this animalcule magnified with. 
out the microscope. Ignorant of all laws, civil, religious, 
physical, moral, social, sanatory, he rots in his place until 
Dame Nature, in one of her clearing-out days, fetches at 
him with her besom the plague ; and he is swept aside and 
seen DO more. 

Our country readers are no doubt well acquainted with 
Farmer Hodge. One day he happened to sit next the 
poet Coleridge, listening, with that reverence for his betters 
to which he had been early trained, to the marvellous say- 
ings of the great man, and it was only when the apple 
dumpling made its appearance that he exclaimed, “ Them’s 
the jockeys for me |” Hodge, we fear, maintains no sort 
of relations with the universe around him. He farms in 
the same way in which his grandfather did, and has the 
most profound aversion for the seam plough. 

He told Tennyson— 

" But sammun’ ull come ater med ma hap wi’ 'is kittle o’ steam, 
Hump’ an’ maszin the blessed í wi’ the Divil’s oan tm. 
Gin I mun doy I mun doy, an’ loife they says, is sweet ; 

But gin I mun doy I mun doy, for I couldn abear to see it.” 
Nevertheless, Hodge has some sense of his duty to his 
neighbour. Indeed, we I¢arn from D'Arcy Thompson, 
that being once asked What is thy duty towards thy neigh- 
bour? he wrote as follows upon a slate :— 

- “My duty tords my nabers, is to love him as thyself, 

and to do to all men as I wed thou shall do and to me, 

to love, onner and suke my farther and mother, to onner 
and to bay the Queen, and all that are pet in a forty 
under her, to smit myself to all my gooness, teaches, 
sportial pastures and marsters, to oughten myself lordly 
and every to all my betters, to hut nobody by would nor 
deed, to be trew in jest in all my deelins, to beer no malis 
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nor ated in yours arts, to kep my hap ’s from pecken and 
steel, my turn from evil speaking, lawing and slanders, 
not to civet nor desar othermans good, but to laber trewly 
to git my own leaving, and to my dooty in that state if 
life, and to each it is please God to call men.” 

Ascending ın the scale, we come next to our friend 
“Cui Bono ;” a very good sort of man, very fussy, very 
philanthropic, ande very short-sighted,—in fact, he sees 
nu-hing distinctly that is more than one inch from his face. 
He called upon us the other day to give us a little good 
advice: it was about the time when our astronomers 
were investigating the chromosphere of the sun. “ What,” 
he asked, “is the use of all this? will it put one penny in 
your pocket or mine? will it help to feed, or clothe, or 
educate your family or mine? Take my advice, sir, and 
have nothing to do with it.” We did not reply to him; 
indeed we learned afterwards that he had just written an 
article on the, subject in one of the journals. Next day 
he called upon us in a state of high jubilation; he had 
just seen a friend of his who had succeeded in making 
a useful application of some great discovery, which, being 
within the requisite ick, was clearly perceived by “Cui 
Bono ”—“ A very useful and practical discovery, sir, which 
will greatly alleviate human suffering; none of your 
hydrogen-in-the-sun business.” And so the successful 
adapter got all the praise, while the wmetched man of 
science who discovered the principle was left out in 
the cold. 

Still ascending in the scale, we come to a man of strong 
mental eyesight, but without leisure to use It; one that it 
makes us grieve to see, inasmuch as he is capable of far 
better things. Hus ears are not altogether stopped to the 
mighty utterance that all nature gives, nor yet is he wholly 
ignorant, when at night he looks upwards, of that which 
the firmament declares; but its utterance is drowned 
in the tumult of a great city, while its starlight is 
quenched in the smoke. Our sentiment for such a man 
is that of pity; for indeed, what with the cares of this 
world and the deceitfulness of riches, be has a hard 
battle to fight. 

But is it not melancholy to reflect how great a pro- 
portion of the energy of this country is devoted to the 
acquisition of gain, and how small a proportion to the 
acquisition of knowledge? 

We have now arrived at the ranks of the affluent and 
the nobly-born, where, if anywhere, we might expect 
to find “tastes refined by reading and study, and judg- 
ments matured by obServation and experience ;* but how 
seldom is this the case? The mental eyesight is often 
weak to begin witb, and often is it rendered still weaker 
by ponng over classics without end. The unfortunate 
youth is then sent to make the tour of Europe. He 
ig sent to Switrerland and the Alps to see all that is 
grand in nature, and to Rome and Paris to see all that is 
great in art, and he comes home wretched and disgusted, 
and no wonder. He has been made the unfortunate 
subject of a senseless experiment—an experiment much 
the same as that of turning a man with weak eyes into a 
picture gallery in order to improve them, His friends 
forget that appreciation of the beautiful and the true is 
the product of the coming together of two things—eye- 
sight and nature. In fact, the result is much the same, 


whether a man with no eyes is carried out into a glorious. 
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: namely, “carbonic pxide”"—the gas whose delicate blue 
But let us hasten to our friend Philosophus, who is a man flame we often see in our fires, Carbonic oxide may be 
of quite a different mould, Once, when he was young, his | obtained from many sources; but, like carbonic acid, its 
tutor said to him, “ Have the goodness, sir, to solve the composition is always exactly the same. These two 
following prohlem: ‘A hernispherical bowl is filled with a bodies, then, illustrate the law of Defixite Propottions. 
heavy fluid, the density of which varies as the #th power | But Dalton went a step further. He found that, for the 
of the depth below the surface; find the whole pressure same weight of carbon, the amount of oxygen in “ carbonic 
: and the resultant pressure on the semi-lune of the surface | sid” wag double that which exists in carbonic oxide. 
contained betyeen two vertical planes passing through | Several similar instances were found of two elements 
the centre of the bowl, and making with each other an | forming compounds in which, while the weight of the one 
angle 28." But Philosophus thrust the paper violently | remained constant, the other doubled, trebled, or quad- 
aside, saying “I will have none of that,” and in fact was | rupled itself. Hence the law of Mw/figls Proportions. 
extremely rude. You may be ‘sure, therefore, that when | The question was—in fact, the question is—how to account 
he came to be a man he had a mind of his own, and for these laws. Dalton soon persuaded himself that 
: carried out his own ideas. He told us lately that he had'| matter was made up of very small- particles or #ixima. 
ebeen studying the laws of energy. It is a mistake, he | afere, not by any possibility to be reduced to a smaller 
said, to sup that these laws are difficult of compre- | magnitude. Matter could not be divisible without limit ; 
hension ; they are merely remote from our ordinary con- | there must be a barrier somewhere. No doubt, as a. 
: ceptions, and must be patiently pursued until you grasp | chemist, he would have rejected the famous couplet— 
them. He had studied them, he said, at all times and on Big PE E tits gear E aaies 
all occasions—in the railway carriage, on the thorough- lire ; 
fare, in the study, on his bed, in the night watches; and Ae E cae DEE ADET AA ABO CO Bee TN: 
now that he had come`to perceive their exceeding | “Let the divisions be ever so minute,” he said, “the 
grandeur, and beauty, and simplicity, they were a source | number of particles must be finite; just as in a given 
of great and continual - joy to him, and recompensed space of the universe, the number of stars and planets 
him more than a thousandfold for all the trouble he had | cannot be infinite. We might as well attempt to introduce 
taken. Philosophus lately told us certain truths which | a new planet into the solar system, or to annihilate one 
may, perhaps, be of service to the readers of NATURE, | already in existence, as to create or destroy a particle of 
o He said that, not far from London, there was a place | hydrogen.” All substances, then, are composed of atoms ; 
where the spirits and understandings of men were annually | and these attract each other, but at the-same time keep | 
ground to pieces in a huge machine made of the very best | their distance, just as is the case with the heavenly bodies. 
metal; ay, such is its temper, said he, that were it only | The atoms of one compound do not resemble those of . 
made into good broadswords, it might enable us to cleave | another in weight, or size, or mutually gravitating power. 
our way to the very heart of the universe. Again, he said: | But as they are indivisible, it is between them that we 
“No doubt the dulness of science is a cry of the blind; | must conceive all chemical action to take place; and dn 
nevertheless, men of science are much to blame; It is | atom of any particular kind must always have the same 
‘their sense of beauty that leads them to Truth, whom they | weight. The atom of carbon weighs 5; the atom of 
` discover by means of the’ glorious garments which she | oxygen weighs 7. Carbonic oxide, containing one of each . 
wears. But she is immediately stripped of these, and | must therefore be invariably constituted of 5 carbon, and 
dressed in an antiquated mediæval garb, worse than that | 7 oxygen: carbonic acid must in like manner contain .5 
of any charity-school girl, and equal to that of any Guy | carbon, and 14 oxygen. . Here, then, Dalton not only 
Faux: no wonder that in such guise her beauty is un- | states that he has accounted for the two laws we have 
perceived by those who cannot pierce the veil, and that | mentioned by making a single assumption; but he 
as a consequence she is slightly esteemed.” evidently intends his theory to be used as a criterion or 
. There was another. thing he told us—-a thing of the | control in all future analytical results, and already views it 
highest importance. “The priests of Science,” he said, | as the birth-place of chemical enterprise. 
“must consent to use the vernacular, before they will ever Such, and so great, was the atomic theory of Dalton ; * 
make a profound impression upon the heart of. humanity; | found@d, certainly; on erroneous numbers, but containing 
- and when they have. learned to do this, let them not ftar | in itself the germ of their correction; »aspiring to the 
the sneers of their deacons who call their teaching | command in innumerable conquests; and setting itself 
a sensagonl, se , F, R. S. | for the rise or fall of the chemical spirit, 
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It is hardly necessary to make any detailed review of | was the Greek atomic theory which Dalton revived. Nor 


the history of the atomic theory. Berzelius made it a 
starting-point for researches which, on the whole, have 
been unsurpassed in their practical importance, and 
engrafted upon it his celebrated electncal doctrine. Davy 
and Faraday refused to admit it; Laurent and Gerhardt 
accepted it doubtfully, or in a much modified form. Henry 
declared that it did not rest on an inductive basis. There 
-can be no doubt, however, that the atomic theory has 
been accepted by the majority of chemists, as may be 
seen on even a cursory inspection of the current literature 
of their science. Our present intention 1s to give such a 
summary of the atomic question as may be serviceable to 
those who take an interest in the discussion at the Chemical 
-Society on Thursday last. 

The modern supporters of the atomic theory agree with 
Dalton in the fundamental suppositions we have given 
above ; but assert that they have a much stronger case. 
The phenomena of gaseous combination and specific heat 
have indeed changed the numerical aspect of the theory, 
but not its substance. The simplicity of all the results 
we have accumulated with respect to combining pro- 
portions is itself a great argument for the existence 
of atoms. They all, for example, have the same capacity 
for heat; they all, when in the gaseous state, have a 
volume which is an even multiple of that of one 
part by weight of hydrogen. But bodies in the free or 
‘uncombined state—such, in fact, as we see them—more 
commonly consist of many clusters of atoms (s#o/ecules) 
than of simple atoms, These molecules are determined 
by the fact that when in the gaseous state they all have 
the same volume. Again, select a series of chemical 
equations, in which water is formed, and eliminate between 
them so as to obtain the smallest proportion of water, 
taking part in the transformations they represent. It will 
be found that the number is 18 ; which necessarily involves 
the supposition that the oxygen (16) in water (18) is an in- 
divisible quantity. To put this last point another way: 
hydrochlonc acid, if treated with soda, no matter in what 
amount, only forms one compound (common salt). Now 
we know that the action in this case consists in the 

-exchange of hydrogen for sodium. But if hydrogen were 

infinitely divisible, we ought to be able to effect an ins 
exhaustible numbe: of such exchanges, and produce an 
interminable variety of compounds of hydrogen, sodium, 
and chlorine ; hydrochloric acid being the limit on the 
one side, and common salt (sodic chloride) terminating the 
other. No such phenomenon occurs ; and, since matter 
must be infinitely or finitely divisible, and has been tMfus 
proved not to be the former, it must be the latter. Atoms, 
therefore, really exist; and chemical combination is in- 
consistent with any other supposition. Those who hold 
the contrary opinion are bound to produce an alternative 
- theory, which shall explain the facts in some better way. 

Now let us hear the plaintiff in reply. 

The atomic theory has undoubtedly been of great ser- 
vice to science, since the laws of definite and multiple pro- 
portions would probably not have received the attention 
they deserve, but for being stated in terms of that theory. 
Yet we must discriminate between these laws, which are 
the simple expression of experimental facts, and the as- 
sumption of atoms, which preceded them historically, and 
therefore has no necessary connection with them. For it 


has any substance yet been produced by the atomists, 
which we cannot find means to divide. If, moreover, we 
have no alternative but to admit the infinite divisibility of 
matter, even that 1s consistent with the simple ratios in 
which bodies combine ; for two or more infinites may have 
a finite ratio. Therefore, the observed simplicity, if used as 
an argument, cuts Both ways. Possibly we are mistaken 
in connecting the ideas of matter and division at all; at 
any rate, the connection has never been justified by the 
opposite side, Again, admitting the argument based on 
the formation of common salt, the atomic theory does not 
tell us why only one third of the hydrogen in tartaric acid 
can be exchanged for sodium ; why, indeed, only a frac- 
tion of the hydrogen in most organic substances can be so 
exchanged. Yet, the explanation of the one fact, when 
discovered, will evidently include that of the other. On 
the whole, it appears that the atomic theory demands from 
us a belief in the existence of a limit to division. No such 
limit has been exhibited to our senses; and the facts 
themselves do not raise the idea of a limit, which Dalton 
really borrowed from philosophy. The apparent simplicity 
of chemical union we do not profess to explain, but to be 
waiting for any experimental interpretation that may arise. 
The atomists, in bringing forward their theory, are bound 
to establish it, and with them lies the ouss probandi. 

The above are a few broad outlines of the existing 
aspect of the atomic controversy, and may somewhat assist 
in forming an estimate of it. The general theoretical tone 
of the discussion last Thursday must have surprised most 
who were present. Our own position is necessarily an 
impartial one ; but ıt will probably be agreed that b-tween 
the contending parties there is a gulf, decper and wider 
than at first appears, and perhaps unprovided with a 
bridge: 


LECTURES TO LADIES. 


WHat is the meaning of the present stir about the 

“ Higher Education of Women”? We have before 
us announcements of courses of lectures intended to be, 
giver during the coming winter to the ladies of Edinburgh, 
London, Glasgow, Manchester, and Bradford; and we 
believe that similar courses are to be delivered in several 
other towns, The organisations under whose auspices 
these lectures are to be delivered, seem all of them fo 
have come into existence at nearly the same time. Edin- 
burgh and Professor Masson, so far as we know, have the 
credit of having taken the lead in the movement; but this 
was only two winters ago, and none of the towns we have 
named were more than one year behind. 

What is the cause of this sudden and wide-spread 
demand on the part of our countrywomen for access to 
a different and, presymably, a higher kind of intellectual 
culture than has hitherto been within their reach? Or 
rather, first of all, is the apparent demand a real one? is 
it such qs to indicate that a real step has been taken, or is 
likely soon to be taken, towards an improved method and 
a higher standard of female education in England? Or is 
it more reasonable to suppose that the interest now mani- 
fe&ted in the subject will disappear in the same proportion 
as the novelty of it? For our own pait,—after making 
what seems full allowance for the influence which the love .- 
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‘have no doubt exerted in gaining for these “ Ladies’ 

Lectures” greater popularity, and a larger share of public 
attention than they would otherwise have obtained,—we 
believe that their rapid spread, and the success which has 
#0 far attended them, are mainly due to a serious effort 
on the part of the women of this country to improve their 
intellectual condition, coupled with the conviction of the 
inefficiency of the facilities for mental culture that have 
been hitherto open to them. 

An explanation of the appearance just now of such efforts 
and convictions must be sought for among those facts 
of our present social condition which are making the 
‘Woman's Question. in all its aspects one of the foremost 
problems of the time. It is obvious enough what some 
of.these facts are, but we should have little confidence in 
an attempt to enumerate them all, and to estimate exactly 


their relative importance. But without undertaking to |- 


explain fully the movement under discussion, we think 
there are evident signs that it is a natural and spontaneous 
outcome of existing social and intellectual conditions, and 
not the result of artificial stimulus. If this view is correct, 
“it is obvious that the importance of the movement must 
be judged of rather by what it indicates than by what it 
is,—by future results that may be hoped for, rather than 
by successes already achieved. Looked at in this way, it 
claims the serious attention and support of every one who 
edesires the intellectual advance of the community, in 
order that ¢he present opportunity may be turned to 
advantage, and that efficient plans of future action may 
be founded on the experiments now being tried with more 
or less of what must necessarily be temporary enthusiasm. 
” We venture to assume that in this, as in most other 
cases, the first condition of permanent success is that the 
object aimed at should be one in which it is worth while 
to succeed. If both lecturers and students are in earnest 
in trying to make these lectures really educational and 
serious, they cannot fail of producing valuable results. 
‘But this will require a’ good deal of determination ‘on 
both sides. The most obvious, and perhaps the most 
serious, danger besetting the teachers, is the temptation— 
arising from an unconscious want.of respect for their 
audience—to make their lectures txferesting, instead of 
_ trying to impart the greatest possible amount of solid 
instruction, We confess that one or two very attractive- 
looking programmes that we have seen have suggested 
the thought, that possibly the lectures they announced 
- might be equally well described as essays, such as con- 
stitute the more thoughtful kind of magazine articles; 
and that, if this were the case, it was not obvious what 
greater advantage would arise from their author reading 
them aloud to an assemblage of ladies than would result 
if the same ladies could be induced to read them to them- 
selves at home, 

But, though we have`no reason to believe that such a 
criticism would be really applicable to any of the actual 
courses, it is- none the less desirable that all concerned 
should be on their guard against the tendency for it to 
become so, Thorough teaching, and not entertainment, of 


however high a kind, is what we" trust that every lecturer 


will strive to give; and every student to obtain. And, after 
the spirit and quality of these lectutes will depend as 
much on the students ay on the teachers, No doubt a 
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thoroughly earnest teacher may do a good deal towards 
producing earnest pupils; but, in the long min, the kind 
of instruction given will be that for which there is a 
demand. Ladies who intend to join any of the classes 
now forming will not expect to get any benefit from them, 
unless they give up for them all other engagements, at 
least so far as to be able to attend with regularity. If 
they only go to the lectures when in want of other occu- 

pation, they ‘had better not go at all. Moreover, we have 
not much faith in the educational value,—at any rate for 
residents in London,—of courses in which only one lecture 
is given ina week. There are few persons who can keep 
up any vivid interest in a subject which occupies their 
thoughts for only one hour a week; and We imagine that 
ladies, who are unwilling to spare the time for two lectures 
a week on e subject which they wish to study, will scarcely 
be found among the number. 

In conclusion, we may remind our readers of two sets 
of lectures to ladies which begin this week in London: 
one of them at the South Kensington Museum, and 
the other, by Professors of University College, partly at 
St. George’s Hall, Langham Place, and partly at University 
College. We heartily wish success to them all, and urge 
all our readers to do what they can to promote it. 





GEOLOGY AND AGRICULTURE 


WHEN Man penetrated into Western Europe and 

Britain, he found the country clothed with dense 
forests interspersed with fresh-water lakes, peat-mosses, 
and bogs, relieved by few open glades, heaths, or moors. 
The native rocks could only be seen here and there, in 
crags and escarpments, sea-cliffs, river-banks, or mountain- 
heights ; whilst herds of wild cattle, deer, and lésser game 
occupied the country, and afforded food to numerous 
beasts of prey. 

In such a country, at first thinly populated, man could 
subsist by the chase alone, and a long period: elapsed ere he 
added, first the horned sheep, and then'the Bos longifrons, 
to his earliest domesticated animal, the dog, and thus 
entered on the pastoral stage of his existence. 

The_shepherd’s life, however, although a great step in 
advance of that of the hunter, necessitates wandering 
from one point to another in search of fresh pasturage, 
or water. The early shepherd was a nomad, while 
agriculture proper necessarily dates, from the period of: 
fixed residence ; for, even admitting that early man might 
clear for himself—if not with his axe of stone, at least 
by the aid of fire—a tract of land suited for the growth of 
cereals, yet he would hardly toil for even such scanty - 


-retum as he could gather from his little patch of corn, 


unless he had some kind of fixed habitation, and a 
recognised right of occupation. ' 

In Britain the art of agriculture, and indeed of ‘all the 
arts of civilisation, really commenced with the Roman 
occupation, but the Saxons and Danes who followed, 
though doubtless good’ soldiers, sailors, and fishermen, ° 
were scarcely less barbarous than the early Britons, and 
no advance was made in agricultural pursuits uptil after 
the introduction of Chnstianity, the members of the 
religious establishments, once so nutherous, and into. 
whose’ hands most of the landed property passed, haying 
done much to improve the cultivation of land. 


me 


Nov. 11, 1859] 


While the population was comparatively small, the 
amount of land under cultivation was also limited, only 
the better class of soils in the most fertile districts being 
chosen for corn, and the remainder used for pasturage or 
common-land ; whilst large tracts of country, capable of 
producing abundant crops, were left wild, or still covered 
with woods: but as people congregated in centres of trade, 
the demand for corn arose and increased, Although, 
however, the farmer was thus encouraged to attempt the 
tillage of waste lands hitherto neglected, little improvement 
is noticeable in the method of farming until the beginning 
of the present century; for agriculture, like all venerable 
arts, has been—until very lately—strictly conservative ; 
80 much so, indeed, that many of its practices and precepts 
have come down to us but little altered since the days 
when Virgil wrote the Georgics. 

But this century, so pregnant with change to all our 
industries, has not permitted agriculture to escape 
innovation ; and notable among the signs of the time was 
the establishment, in 1838, of the Royal Agricultural 
Society, under whose auspices much has been done towards 
the removal of long-cherished and old-established pre- 
judices, and the acceptance and adoption of ae 
improvements, 

The chemist has been, and indeed is still, hard at work 
for the agriculturist, analysing the soils on his farm, and 
advising him what artificial remedies to apply to improve 
their fertility, or to fit them for special crops. He has 
told him the reason why a rotation of crops is bene- 
ficial; because a green-crop, a root-crop, and a grain 
crop each take different ingredients from the soul; and 
thus, by a knowledge of their requirements, he may apply 
to each that special ingredient--if not already in the 
land—at the period when it is required by the plant, 
Nor has Geology neglected to tender her aid to agri- 
culture, by pointing out that there exists a direct relation 
between the soil of a given area and the subsoil upon 
which it rests; and that thus, by a knowledge of the 
geological features of a country, the farmer, in the 
selection of land, may not only be guided to the most 
permanently productive soil, but also to that which rests 
upon a subsoil calculated to enhance rather than depre- 
ciate its value. 

Anyone who will take the trouble to examine a geologi- 
cally coloured map of the British Isles, will see at a glance 
the general distribution, at (or sear) the surface, of all the 
various geological formations, from the Pliocene and Eocene 
in the east and south-east, to the Granites and Trap-rocks 
of the west and north, with the relative superficial ertet of 
each. But let us take a nearer view. In Britain, asin almost 
every country in the world, and in all latitudes, superficial 
accumulations of clay, sand, and gravel occur, sometimes 
forming a mere coating of the rocks beneath, but often 
of very considerable thickness, and covering large areas. 
The earlier geologists classed the whole of these de- 
posits under the general name of Dé/uvinst, and attributed 
their irregular occurrence and wide distribution to the 
effects of one great and universal deluge. They have, 
however,.of late years, received careful attention from 
many able geologists, and it is now ascertained that they 
sometimes contain fossils. 

Thus, some are named “ pre-glacial,” ag marking by 
their animal and vegetable remains a coldly-temperate, 
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climate, and compmse marine sands and grav the 
lignite clays, and the forest-bed, with its elephant-remains, 
which are seen cropping out on the Norfolk coast. 
Younger than these, and overlying them—in Norfolk 
at least—come the accumulations of the “ glacial” period 
itself, marked by the Arctic character of its fauna, its ice- 
worn erratic blocks, and its vast deposits of boulder-clay, 
often roo feet in thickness, and covering large areas in 
the eastern, central, and northern counties of England. 
It presents most anomalous appearances, the fine clay or 
“till” being unstratified and mostly devoid of fossils, but 
containing rounded and angular fragments of rock, having 
one or more of their sides ground down and striated. 
The laminated beds which accompany the “fill” in Nor- 
folk are highly contorted, and much false-bedding and 
irregularity exists in their mode of deposit. To these 
succeed the. “post-glacial” period, marked by a more 
temperate climate, and represented by deposits which 
have been formed since the land assumed its present 
level, or nearly so; including lacustrine and nyer-sed- 
ments, turf-moors, ancient forests—sometimes converted 
into peat-bogs, and now again reclaimed by man; valley- 
sediments, resulting from meteoric causes, and, in fact, all 
the most modern surface-deposits, including remains of 
man and his works, 

Although what we have already said about the direct 
connexion between the soil and the sub-soul does relate to 
the regularly stratified deposits, such as the Chalk, the 
Oolite, Lias, New Red sandstone, &c., yet it is found by 
careful observation that those modern &nd superficial 
patches of clays, sands, and gravels scattered over the 
face of the country far and wide, take such an important 
part in modifying the general character of the soul, that 
to the agriculturists of some districts, they actually 
surpass in interest and importance the more regular 
geological formations of the country. 

When the Geological Survey of Great Britain was first 
undertaken, more than thirty years ago, the Director- 
General had to consider and decide which would be the 
most desirable plan to pursue,—whether to show on the 
geologically-coloured maps these “detrital” or “super 
ficial” deposits, lying upon and concealing the more 
regularly stratified formations, or only to map the latter; 
and bearing in mind the fact already stated, that only the 
most vague notions existed in the minds of the earlier 
geologists as to the age or origin of these later deposits, 
and that they were commonly looked upon as the result of 
the deluge ; it is easy to see that there were at that time 
good grounds for their omission. It can, however, readily 
be shown that, from an economic point of view, these 
deposits deserve to be mapped, in the interest of the 
farmer, with as much accuracy as the older rocks have 
been for the miner. 

The advantages to be derived by the farmer from the 
mapping of all surface-deposits—irrespective of age or 
mode of occurrence—are exemplified in the pages of the 
last number of the Journal of the Royal Agricultural 

Society, in which the system commenced many years ago 
by the Council of that Society, and carried out so ably 
on their behalf by Mr. Joshua Trimmer, of making 
reports upon the agricultural geology of lands in vanous 
districts of England, has been again resumed, In this 
instance, most of the reports are the result of personal. 
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f ion of the districts by Mr. H. M. Jenkins, the re- 
cently elected Secretary of the Society; who, fresh from his 
labours as Secretary to the Geological Society of London, 
has given, in additfon to an insight into the methods em- 
ployed for improving the land, very clear and accurate 
sketches of the geology of each farm over which he has 
gone, illustrated in each case by a shaded map, expressing 
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the nafure of the subsoil, and its bearing upon both the 
‘lithological nature of the soil, aid its retentivenes’ of 


moisture—this -latter point -having a most important 

bearing upon its fertility. i goo j 
In illustratioù of the various conditiðns under which 

the surface soil is cultivated, we may refer our readers, 


‘first of all, to the recently issued number of the 


referred to, We there find, in an essay on 
Forest-farming, by Mr. Jehkins, that “the site of the 


‘ancient forest of Sherwood furnishes seme of -the best 
- examples in England of succèssful farming, under circum- 
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stances of great natural difficulty. The subsoil consists 
of a sandy conglomerate, and is covered by a very light 
sandy loam of poor and hungry character. Little is 
yielded by it alone; and the farmer looks upon it more 
as à vehicle whereby he can convey fertilising materials 
to his crops, than as a producer of their natural food.” 
Here we have a natural condition of virgin barrehnesd, 
forced into fertility by the most advanced appliances of 
agricultural science; and from'this basis of natural poverty 
we may diverge, on the one side, into fields which, once 
naturally fertile, and possessing a rich store of accumu- 


‘| lated wealth, have been impoverished, and even denuded, 


of their wealthy mantle of soil at any rate, by a very 
recent degiadation ; and, on the other side, we may find 
examples where the wealth and fertility of a district are 
being continually increased by atmospheric causes, Mr. 
Jenking gives us instructive examples of both sets of 
conditions, in one case both occurring on the same farm, 
viz. at Eastburn in the Yorkshire Wold: on one portion 
of the farm “the higher ground exhibits a soil gradually 
increasing in -strength and depth as one ascends 
the hill;” while upon another portion of the farm, the 
thickness of the soil follows a rule precisely opposite 
to that just noticed: “instead of the depth and strength 
of soil increasing with the height, the opposite is now the 
case. The only essential physical difference in the two 
cases seems to furnish the explanation of this anomaly, 
namely, that we now have to deal with a wf valley of very 
slight Slope, the soil on the sides of which consists of the ' 
mud (or warp) deposited by the stream in times gone by. ; 
whereas, in the other case, the valleys are dry, and their 
slopes have been denuded of any alluvial soil which may 
formerly have covered them, by an agency which has also 


. deepened the valleys and ihcreased the pitch of their 


sloping sides.” All these practical descriptions, the result ’ 
of actual survey, show clearly that-the formation of soils ts 
not always attributable to the same cause ; for we have in 
them clearly indicated three natural processes by which the 
surface-conditions have been produced—viz (1) Soil 
forthed from the subsoil immediately beneath ; (2) Soil 
forméd by the dénudation of soil and subsoil at higher 
levels ; and (3)-Surface denuded of soil by degrading 
influences. The first twd processes are Jormaltvè, while 
the third -is destructioe; and thus in-this, as in. every 
other portion of nature’s economy, we at last learn that 
fntagonism produces equilibrium. f ; 
, H. WOODWARD - 
= 
VEGETABLE PALEONTOLOGY 
Traité de Paltontologis fe Sea By Prof. Schimper. 
(Pans, 1869. London: Williams and Norgaté.) _ 

[F asked to indicate the most suggestive discoveries in 

- Geological Science that have been made within the last 
ten years, we should unhesitatingly point to that of the 
Eorotn,+to the unfathoming of the mysteries of the floor 
of the ocean,—end to the unearthing, in high Arctic 
regions, of forests of Dicotyledonous trees, not merely 
analogous in size, habit, and conditions of life, but 
specifically closcly allied in structure, to the forest 
trees’ of middle ‘and southern Europe, Asia, afd 
North America. The first of these discoveries cares 
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back the history of life on the globe over a period 
indefinitely anterior to that which so long marked its 
starting-point ; the second reveals a condition of life far 
lower than any hitherto discovered, if not the primordial 
condition of organized matter itself, and is the clue to the 
history of the chalk, the most complicated in its relations 
and the richest in animal remains of all known forma- 
tions; whilst the third, the most simple in its outlines 
and the most intelligible in its facts, has hitherto check- 
mated every attempt to reconcile the stubborn conclusions 
of astronomers, in so far as these relate to the recent 
history of the globe, with the paleontology of a period 
comparatively but little antecedent to our own in a 
geological point of view. 

Thus it is that Geology, which in its ene was the 
offspring of mineralogy, chemistry, and mechanical laws, 
has fallen while still young under the step-fatherhood 
of Biology; even the superposition of strata meaning 
nothing, if not supported by Paleontology, since the fact 
that an upper stratum of rock containing organic beings 
of simpler structure than that it overlies is held to be suffi- 
cient proof of their original positions having been reversed, 
notwithstanding all appearance to the contrary. Biology, 
in short, supplies the weights, wheels, and pendulum of 
the geological clock, of which Zoology has hitherto 
marked the hours, and Botany, at uncertain intervals, 
the minutes. 

Lately, however, owing chiefly to the exertions of 
Heer, Massolongo, and Saporta, following the footsteps of 
Unger, Braun and Goeppert, Botany has gained a little 
of its lost ground in the race with Zoology for precedence 
as the handmaid of Geology. The number of species 
collected and arranged in the cabinets of Zurich, Vienna, 
Breslau, &c., has been prodigious; lucky discoveries of 
structural specimens have thrown clear lght on the 
affinities of whole groups of obscure fragments; and the 
constant association of certain leaves with certain fruits, 
secds, and flowers has led to many more very probably 
correct, or at least approximate, identifications. As 
usually obtains with a science under such conditions, the 
publication of new species on mistaken and uncertain 
grounds, or on no grounds at all, has proceeded rapidly, 
whilst the acquisition of a real knowledge of the objects 
themselves has been slow. Superficial naturalists, who 
think they know an oak, a laurel, or a fig-leaf when they 
see it, but who neither really do know these, nor the 
multitude of other vegetables whose leaves imitate them, 
have boldly made fossil species of such genera; shielding 
themselves under the belief that, let botanists doub? as 
they please, they cannot contradict. 

For years this state of things has gone on; the 
Devonian, Carboniferous, Eocene, Miocene, and Pliocene 
floras have been the prey of adventurous systematists ; 
while with the exceptions of Brongniart and Lindley no 
naturalist eminent for his knowledge of exotic forms of 
vegetation has attempted a general work on fossil plants; 
and that these great men simultaneously broke down, is 
notorious. ‘Thirty-two years have elapsed since the sus- 
pension of the “ Fossil Flora of Great Britain ” by Lindley 
and Hutton, and of the “ Histoire des Vegetaux Fossiles,” 
by Brongniart.. In this interval], but one other general work 
of the same nature has appeared, the “ Genera et Species 
Plantarum fossilam,” by Unger, a careful compilation by 
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a very accomplished paleontologist of Vienna; but many 
excellent treatises on the vegetation of individual forma- 
tions have been contributed by able men, amongst whom 
rank especially—on the Continent, Heer, Unger, Ettings- 
hausen, Massolongo, de Gaudin, de Sismonda, Otto 
Weber, de Ludwig, Goeppert, Saporta, and de Watelet, 
and the author of the work now under notice,—in 
England, Bunbury? Binney, Williamson, and Carruthers, 
—and in America, Lesquereux, Dawson, and Hall. The 
time, therefore, has fully come for a complete review of the 
Fossil Flora of the globe, and it has fortunately fallen into 
hands which in very many respects are the best fitted for 
carrying it out with success. 

Dr. W. Ph. Schimper is Professor of Geology in the 
Faculty of Science at Strasbourg, and Director of the 
Museum of Natural History in that city, an institution 
which is, we are told, largely, if not wholly, indebted to his 
liberality and energy for its present value and condition. 
Dr. Schimper is further a correspondent of the Institute 
of France, and of the Linnean Society of London; the 
best living Muscologist, and the author of a monograph 
of the Fossil Plants of the Vosges, and of a work on the 
Palaontology of Alsace. In furtherance of his object, 
which is not a mere compilation, but an original work, 
in which each order, gcnus, and species_is to be con- 
sidered in its totality as well as in its details, and to be 
treated of in a large and general manner, he has visited 
the principal museums of the Continent, and twice er 
oftener those of England, making a lengthened sojourn 
on each occasion. 

It remains to add a sketch of the general arrangement 
of the work, which is lucid and practical, The whole will 
be comprised i two thick octavo volumes, accorhpanied 
by 100 lithographic plates in quarto. Of these the first 
volume, of 738 pages, and 50 plates, is on sale, at the 
extremely moderate price of 50 francs, and appears to be 
exceedingly well done. The commentaries on many of 
the involved and obscure, though prevalent orders, as 
Equisete, are in particular well worthy of an attentive 
study; and as a specimen of the condition of the science 
as Dr. Schimper finds and leaves it, and of the extreme 
difficulty of the subject, we give an analysis of the con- 
tents of one tribe of this order; namely, the Calamite. 
Of these he retains the nine following gencra :— 

r. Calamites, with seven supposed good species, under 
which species of three other genera are brought, with 
twenty-six synonyms, of which fourteen belong to one 
species alone; and there are, besides, nine doubtful 
species of the genus. 

2. Calamocladus, with five species, under which are 
brought plants previously referred to no fewer than nine 
other genera (two species having respectively seven and 
eight synonyms). 

3. Calamostachys, with five species, some of which have 
been referred to three other genera. 

4. Aintionta, a monotypic genus. 

5. Macrostachya, with one species, rejoicing in seven 
synonyms, of which four are generic. 

6. Bornia, with three species, of which one has six 
synonyms. 

° 7, Sphenophyllum, with seven species, having thity- 
two synonyms amongst them, besides three donbtful 
species, ` : 
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8., Annularia, with six species, having twenty synonyms, 
and including plants previously referred to six other 
genera. 
The ninth genus, ApAyHosiachys, is altogether doubtful. 
It needs indeed a bold-systematist to attack such a 
chaos as this reveals, and an able one to deal with it 
~effectively and well. i 
. The work will consist of threé parts *—(1) an introduc- 
tion; (2) a botanical classification of all known fossil 
plants ; (3) a synopsis of them in geological sequence’; 
with a Bibliographical Index. i 
The introductory part is very full, and is comprised ‘in 
_ ten chapters i=- 


i preservation. 
Chap. V.—Principles to be followed in the determination of 


ossil plants, = 
“Chap. VI.—Of the which have taken place in the 
Mig be koena Gomi iw fret appen oca apt the present 
$1. > of ; 
(i 2) The renewal o e ts - a t pa 
Chap. VIL General comp P'e of floras of different 
P Fint R of the —(2.) Second 
(1 age oea r lag 
eign of the Gymnosperms. A of Monocotyledons. 
(4.) Fourth Reign the Angiosperms. (e) First 
period; A plants, (4) Second period ; Dialypetalons 
plants. {c} Third period ; pian 


; Gamopetalous plants. _ 
lication of vegetable paleontology to the 
workd. = 
to geology. 


Of the above chapters, the sixth, which deals with the 
renewal of floras by the appearance of new types, will be 
the first to be read by many, naturally eager to ascertain 
the views of so able and so unprejudiced a naturalist as 
Prof. Schimper, on the subject of the Origin of Species. 
In this matter his views are explicit, and he sums up his 
reasons for adhering to the doctrine_of evolution in the 
following terms m 


beck to the cell, halal 
m that each li vegetable cell can give birth to a new indi- 
ea ea a eee Ge 
Many species of and antmalsdo not rise above this simple 
cell; as soon as has given birth toa cell, the latter 
becomes in its turn a individual 

els Temali oes l on o oT 
amongst them, the bemg which is born from 

is a complex being. se er Pe any area ee 
occupy a s rouch higher scale of organisms, as 
e a a oi ecas prod Gsed’ by the m caman hoi of 
the cells is more complete, and the organs applicable to these 
fonctions are more independent of each other. k 
Has Nature followed this plan in her organic om? From 
all that we know, I believe that we are justified in such a con- 
çlusiom The unicellular fossil plánts with which we are 
acquainted are the Diatoms, which have left their siliceous shells 
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Pa ps or uate at attr aang The cellular plants of the” 
family of Alge are dou rare in the pelsozote ‘fe : 
with the exception of some littl 
cellular plants have been 
mesozoic beds ; 


ppeared posed of 
cellular ‘plants, of Conf of 
pants, On a ae 


A i e TA ee 
present day on recently reclaim 
of 
commencement of the Devonian having left no trace, it is im 
ae were he kem dante which 


; of the p 
eclaimed land. All that we know is, that the 


surface of the earth, from the Devonian period up to the present 
time, will show better than ape, a march 
eich they have followed: and (ie close by wileh they are 
united to each other. 

` ` Jj. D., HOOKER 





HARCOURT AND MADAN'S PRACTICAL 
CHEMISTRY ; 
Exercises in Practical Chemistry. By A. G. Vernon- 
H M.A., F.R.S., Sec. C S.; and H. G. Madan, 
M.A, P.C.S., Fellow of Queen's College, Oxford. 
Crown 8vo., pp. 350, 66 woodcuts ; 7s. oa (Oxford : 
' Clarendon s, 1869.) 

WE are glad at last to welcome a really scientific 
work on Practical Chemistry. Professor Harcourt 

and Mr. Madan have earned the warm thanks of all in- 
terested in the teaching of the science by the publication 
of their volume. Almost all former works on practical 
chemistry have been contented either to act the part of 
illustrated catalogues of chemical apparatus, or else they 
consist of cut and dried receipts for following out a system 
of qualitative analysis by reference to a complicated series 
of paragraphs, ingeniously arranged to bewilder the un- 


„fortunate student as much as possible, or they place in 


his hands tabular statements of reactions which have to be 
worked through almost always without. rhyme or reason. 
Mr. Madan’s Ten Commandments, or “Memoranda,” 
placed at the commencement of the volume, might well 
be printed in letters of gold in every laboratory, and 
repeated as the morning lesson of each first year’s student. 
“ Cleanliness,” he begins, “stands at the head of the 
chemists scale of virtues.” No better advice can be given‘ 
if a student can work neatly, he is almost sure to work 
well, Only rarely can the “messy” beginner be trained 
to habits of exact experimentation and accurate thought. 
The second ordinance is equally important: “Do pot. 
work in a hurry. What is expended in time is often 
gained in power and grasp of a subject. Yet, on the 
other hand, learn to be economical of time.” The main 
object of a certain class of students seems to be to get 
“through” with their experiments, no matter how clumsily 
they manipulate, or how small and incomplete may be 
their knowledge of what the experiment teaches. They 
are satisfied to have “ done the thing,” and if they do not 
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obtain the. required regult, they either think that some- 
thing in nature has gone wrong, or that the author of 
the book is fibbing, and they are the last to imagine that 
‘they are themselves to blame; it is sufficient for them to 
have tried—or rather not tried—and they pass willingly 
to the next operation, most probably again to court defegt. 
To these the only cure is to act upon the advice, “ Do not 
hurry.” Another class of persons, to whom the second 
part of these “Memoranda” specially applies, are those 
who confine all their powers to waiting ; thus they watch 
the slow filtration of a single, gelatinous precipitate, and 
with a kind of dreary pleasure either dream away their 
time, or (more commonly) annoy their more diligent neigh- 
bours, thinking that nature is invariably slow to move, 
and that patience is the only virtue they need to cultivate. 
These must be made to learn that economy of time is a 
necessary part of the chemist’s duty, and that he, “in spite 
of the proverb, may do more than one thing at a time by 
allowing things to do themselves.” Thè chemist’s third 
commandment is fairly given as, “ Be economical of ma- 
terials.” Who that has seen beginners work does not 
value this recommendation? Many seem to think that 
the more they deluge the substances they have to examine, 
first with acids, and then with alkalies, the more likely 
are they to discover the philosopher’s-stone, or to find 
their needle in the bottle of hay! How long some 
students take to find out that every molecule of acid or 
alkali, added above the required quantity, serves only 
as a blind to their reactions, and is in reality a most 
wilful adulteration of their material, with perhaps several 
thousand times its weight of dirt! “ Never begin an ex- 
periment,” says Mr. Madan, in his fourth article, “ until 
you have looked over all the preparations for it, to make 
sure that you have everything within reach;” and we 
would make this advice apply not only to test-tubes and 
gas-jars, but*to the mental preparation also. No experi- 
ment ought to be made until the student knows what he 
is going to do. He musti either read a description of 
what he is to do, or hé must see the experiment per- 
formed by his teacher; and, above all, he ought to be 
aware of the theoretical explanation of the changes he 
is about to witness. The writer for one does not think 
that laboratory instruction cannot be valuable, unless the 
student has already acquired a certain knowledge of the 
subject by attendance on lectures; but the theoretical 
instruction must then of necessity accompany the practical 
tuition., The very first experiment which the beginner 
may make—viz. that of heating oxide of mercury in a 
test-tube—-must be the occasion for an explanation of fhe 
laws of definite combination by weight, for a statement of 
the numerical exactitude of all chemical change. Exer- 
cises mùst at once be given, and continue to be given, in 
illustration of these Jaws; and thus from the first the 
student must be made to grasp the facts of the exact 
nature of the science. He must be disabused at once of 
the notion of some who, when they enter the laboratory, 
“look upon chemistry as a Mere amusement, as a means 
of getting up a few explosions, creating a few unsavoury 
smelis, producing a few striking changes of colour.” Unless 
practical chemistry is taught with these aims, in a manner 
calculated to afford an exact mental discipline, it is worse 
than useless. If the student does not cultivate habits of 
attention, close observation, and patient inquiry, he can 


gain nothing from laboratory work ; on the contrary, he 
becomes negligent and impatient, he does not care to iok 
for what is going on, and instead of gaining immensely, as 
he ought, in habits of self-reliance, he loses all confidence, 
finds physical science a delusion and a snare, and returns 
(if he has any taste-for learning at all) to the more con- 
genial path of literature. 

The volume in qfestion will much aid those who teach 
with this view, and it will afford still more active help 
to those who, possessing no teacher, have to learn for 
themselves. 

The descriptions of the simpler operations of glass- 
working in the beginning of the volume, and of the con- 
struction of tube apparatus, are clearly given ; and these 
pages are, of course, especially interesting to the self- 
educated student. The exercises on solution, precipitation, 
filtration, and distillation, are described with care, and the 
examples well chosen. It is very difficult to know how 
far such descriptions should go as regards details. Ths 
description of the manufacture of lime-water is as clear 
as that preparation ought to be. But,is such detail 
netded where a word of explanation can be given? This 
shows the impossibility of writing a book on practical 
manipulation exactly fitted for all classes of students. 

In the second section, on preparation and examination 
of Gases, we miss the theoretical explanations which, as 
we have said, must accompany the practical and manipula- 
ting directions ; nor do questions, numerical or otherwise, 
accompany the exercises. This is to be regretted: a book 
especially written for those who work alone should contain 
a series of examples such as we find in many of the 
smaller manuals, With this exception this portion of the 
book is as good as need be. A chapter on the prepa- 
ration of Reagents in use in the laboratory is espe- 
cially valuable to the self-taught student. The solutions 
are made according to system; and in the preparation 
the student is familiarised with the metrical system of 
weights: and measures: whilst under each heading the 
tests for the purity of the reagent are given ; thus :— 


Bariom Chloride (BaCl, in 20 cc). Dissolve 12‘2 grms in 80 


cc. ee roo ac ° 


of the salt may be tested as follows. Place about 
Pea the solution in a test-tube, heat it nearly to boi and 
add a slight excess of dilute hydrogen sulphate. While the 


bac ag cage sulphate is subsding, panpe a filter (6 
paper), wash it two or three times with worm water, 


then filter off the barium sulphate and evaporate the filtrate to 
TOE a aCe eee en No solid residne should 
be left 


The authors, in their introduction to Qualitative 
Analysis, commence with the study of the acid radicles 
instead of the metals. This is, perhaps, the more scientific 
order of procedure than that beginning with the reactions 
of the metals ; but we must take leave to doubt whether it 
is so simple, or so likely to conduce to the clear under- 
standing of the reactions as the other older and more 
usualy employed method. - 

The nomenclature used throughout the work possesses 
one amongst many ‘advantages over the others (unfortu- 
nately too numerous) now in use, in that it is identical 
with that now employed in Germany.- Surely it is a 
matter of some importance to assimilate as much as 
possible scientiffc nomenclature in all languages. 

H. E. ROSCOE 
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BAILLON S HIS TORY OF PLANTS 


Histoire des Plantes. By H. Baillon. Vol. I. 8vo, 488 pp. 
With 503 figures by Faguet, price 21s. (Paris and 
London : Hachette and Co,) 

oe] ‘HIS is a fine book—-a very fine book, one might say ; 
nevertheless, not wholly satisfactory. Turning over 

its pages we feel a sense of power wasted in an attempt 
to bring together too much in a digested form,—far more 
indeed than any one cares to find in one work. The book, 
if it goes on, will be a sort of Botanical Encyclopedia, 
suited rather for adepts and advanced students than for 
the general reader. No one thinks of turning to an 


Encyclopædia for the best and most exhaustive informa-’ 


tion upon anything, and so it will be in this case. 
M. Baillon brings together Organogeny, Structure, and 
Taxonomy, including a description of every genus of 
Flowering Plants. Now this is too much for any single 
mind to work out. M. Baillon is a man still young and 
vigorous, and of wonderful assiduity ; and if he live, it is 
quite possible he may. bring his work to a close. “And it 
will be no mean monument, though not without its 
warning, especially to those whose ambition impels them 
to aim too much at leaving behind a name in large 
characters rather than deeply cut. As yet, however, our 
author is hardly out of shallow water. Nearly all the 
groups which he has touched upon have been quite lately 
worked up systefnatically by other eminent botanists, and 
their material has doubtless afforded him a good bottom. 
This first volume consists of a series of Monographs of 
the following Natural Orders: Ranunculaces, Dilleniacess, 
Magnoliacere, Anonacee, Monimiacex (including Caly- 
canthem), and Rosace. We do not find any general 
clavis or table of sequence of the Orders, but, from the 
order followed so far, it would seem. as though the cha- 


' racters of the primary divisions of Dicotyledons, usually 


accepted as most convenient by systematists, depending 
on the absence or presence of adhesion between the inner 
and outer whorls of the flowery were regarded as subor- 
dinate to characters based simply on cohesion or its 
absence between the carpels forming the pistil All the 


Prders enumerated, and those in the first part of Vol. II. 
_already published, are essentially apocarpous. Four of 





‘CreraonaLamus Icaco (Section &f Flower) 


them haye perfect flowers and hypogynous insertion of 
the floral whorls ; one (Monimiacez) is mainly imperfeet 
and monochlamydeous; and Rosacese are perfect and 
perigynous. Now a new system is very apt to be a great 
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bore. Nobody knows what is coming next, nor where to 
look for a thing; and in the present state of knowledge, in 
such secondary matters gs the mere sequence of Orders, 
it is better to sacrifice the gxpression of a supposed 
affinity by a new juxtaposition in linear series, for the sake 
of a uniformity with accepted plans of arrangement, 
which have been tested many years, are widely used in’ the - 





CaxvsgnaLarus Icaco 


best books, and which adventurers are too glad to fall back 
upon when they have sense to know when they get out 
of their depth. 

However, waiving all this, letusdo M. Baillon the justiceto 
sgy that he here puts on record many original observations 
of great value: he is very clear, and, like many of his. 
countrymen, has a neat way of putting things: his 
pictorial illustrations (in woodcut) are admirable and well- ` 
selected, as the accompanying examples will show; and, 
as we have said above, he is making a very fine book. 

By way of sample of the work, let us take a small 
Natural Order: Magnoljaceæ, the Family of the Mag- 
nolias and Tulip-trees. First of all we have the Order 
divided into what M. Baillon calls Series, which, in tbe 
main, answer to the Tribes or Sub-orders of other 
writers. Canellee we potice is one of these: a group 


-maintained of ordinal value, by Messrs. Bentham and 


Hooker, near to Bixinem,on the ground of their syncarpous 
ovary and parietal placentation,—characters which M. 
Baillon estimates as analogous, in respect of their de- 
parture from the Magnolioid type to the similar conditions 
of Mexodora in relation to other Anonaces. A good 
description, with capital figures, is given of what the 
author treats as type-species of the genuine Magnolias, 


a 
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the beautiful Af, grandiflora. He has been at consider- 
able pains to examine for himself the curious changes 


undergone by the ovule in maturation, publishing an` 


account of it in “Comptes Rendus,” Ixvi. 700, apparently 
ignorant of Prof. Asa Gray’s exceedingly clear and de- 
tailed account of the same, given twelve years ago in the 
Journal of the Linnean Society, ii. 106, The old genera 
Talauma, Mauglistia, and Mickelia are all sunk in Mag- 
nolia, which genus, with Liriodendron, constitutes the 
series Magnoliees, The three former genera are very 
briefly disposed of, and whether specumens of each have 
been cxamined, is by no means clear. After describing 
successively the structural features of each Series, M. 
Baillon gives us a short historical summary of the Natural 
Order, then he discusses the points in which all, or nearly 
all, of the genera agree. The only three absolutely con- 
stant characters are: the woody stem, the alternate 
leaves, and the presence of albumen in the seeds. 
A triad, equally constant, we may remark, in many other 
Natural Orders, just as flour, suet and salt, may be 
common to every different sort of pudding. Eight 
characters are generally prevalent, the exceptions being 
few or solitary; these refer to the form of the 
receptacle, concave only in two genera, which same pair 
are the only exceptions to the otherwise constantly double 
perianth ; polypetaly ; direction of the micropyle of the 
ovule ; apocarpy and placentution ; stipulation. These 
we might speak of as the currants, and peel, and spices, 
and brandy, and what not, which, judiciously blended with 
the constituents afore-named, give special character and 
pre-eminence to plum-pudding. Technical diagnoses of 
the five Series follow. Then we have the histology of the 
wood and bark; a discussion of the affinities of the 
order ; a paragraph on its geographical distribution ; an 
account of the properties and uses of various species ; 
and lastly, technical descriptions in Latin, of each genus, 
as maintained by M., Baillon. These technical descrip- 
tions, if given at all, should be accompanied by a 
distinct generic synonymy. It is too much to expect 
every one to turn back to pages go and so, and unravel it 
for himself, where the mention of it may read as merely 
incidental, D. OLIVER 





FICK ON THE TRANSFORMATION OF FORCE 


Die Naturkrafle in threr Wechselbegichung. By Adolf 
Fick. urzburg, 1869. London: Willams and 
Norgate.) ' 


PROFESSOR FICK, who has recently been moved frdin 
Zurich to Wurzburg to fill the chair of Physiology there, 
vacant through the untimely death of Von Bezold, is well 
known not only to physiologists by his many excellent 
researches, but also to a far wider circle through the 
now well-known experiments on muscular physics carried 
out by himself and Wislicenus. In these six popular 
l¢ctures he attempts to carry an intelligent and at- 
tentive audience, not possessing special scientific know- 
ledge, swiftly through the great story of the transformation 
of force, showing them, in a quiet, lucid way, how the 
parts are played on those two great stages, the macrocosm 
of the universe dnd the microcosm of the human body. 
The first four lectures are given up entirely to the 
consideration of the correlation of purely physical forces. 
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‘Starting from simple facts about heat, the author works 


his way through heat as a mode of motion, through cén- 
crete conceptions of molecular movements in changing 
bodies, to the general doctrine of the transformation of 
force and the numerical relations between one force and 
another. 

In his fifth lecture, treading upon his own ground, he 
shows that the miovocosm is but a stage where forces 
shift and change; and that no exact researches have at 
present in any way shown the necessity of believing that 
in the living body there exists any new force besides those 
at work in the world around. He is careful to point out 


-that no thoroughly satisfactory balance sheet of the forces 


that come to and go out from a living body has yet been 
shown, so difficult is the task; but, though the details 
have yet to come, the general principle gains daily confirma- 
tion. Human force is but a transformation of chemical 
force, and man steals oxygen to do his work. Plants 
unburn what the animal burns; and so the heat of the 
sun brings back oxygen to the world. 

And this leads the lecturer in his last lecture to the 
question, How does the sun get his heat? "After quoting 
and discussing Mayer's hypothesis of the feeding of the 
sun with meteors, and pointing out the next queston, 
“Whence comes the force which drives the meteors?” he 
finishes by dwelling on Clausiug’ theory of the constant 
Joss of force in the shape of heat that cannot be weaned 


back to any other mode of motion, and on the general, 


conclusions that may be drawn from it, These we prefer 
to give in his own words :—~ A 


If, then, when mechanical force passes into heat, seme of that 
heat can never be bronght back to be mechanical foice, and if 
the change from mechanical foice to hent be ever gomg on, 
all the foce in the universe must at last take on the form of 
heat. But if that be so, then at last all differences of tempaia- 
tures must disappear, and end in a universal Death. 
The whole chain of Coamic events must therefore be looked upon 
not as furmed of cycles, so that, cycle sweeping round upon 
cycle, the unrveise stands for ever the same, but as being a process 
of Evolution striving towaids an End. 

We are come to this alternative: either in our highest, 
our most geneial, our most fundamental scientific abstractions, 
some t point has been overlooked ; or the universe wil have 
an and must have hada beginning; could not have existed from 
Etermty, but must at some date not compe distant have arisen 
from something not plies a of the c of natural causes, 
i.e, Dust have been craved. a 

M, FOSTER 





OUR BOOK SHELF 


Theoretical and Applied Mechanics, for Schools, Colleges, 
Candidates for University Examinations, Gc. By 
R Wormell, M.A, B.Sc, (London: Groombridge 

and Sons.) 
WE are glad to sce London University graduates recruit- 
ing the ranks of educational writers. Mr. Wormell states 
in clear and concise language the principles of elemen- 
ay Statıcs and Dynamıcs, in close accordance with the 
abus of A Ue aed for passing the examinations for 
1e B.A. and B.Sc. degree at the London University. He 
gives hardly more por less than this, but avoids at the 
same time an error into which most of our writers on the 
subject fall, viz the overcrowding of their books with prob- 
lems, which the purely didactic portion of the book does 
nat enable even the gifted student to solve. Mr. Wormell 
adds to his test a great variety of really instructive so/ved 
problems, which will go far to help the student in finding 


the solutions of those given with the numerical answers - 
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alone. We have no doubt that this excellent little work 
will be a great success, but we should like the elementary 
principles of dynamics more amply illustrated. The intro- 
duction of the pringjple of limits on several occasions is 
highly commendable: the student should make its ac- 


quaintance early, but we believe in the old methods of proof 


to bring the matters more home to students, ana they 
start, in a scientific view, from an inconsistency.—B. L. - 
Geodesy.— Studien Hber höhere Gé&dasie. By Dr. C. 
Bremiker. (Berlin, TEER 

From scientifc und ings, such as geographical 
expeditions, or gcodetical, geological, and magnetic sur- 
veys of arcas, mankin i 

the utility ot the work itself, a vast amount of contingent 
benefit. - The result forms not only a landmark of scien- 
tiic progress, but the work serves also for applying and 
testing a number of antecedent theoretical or practical 
djscoverjes, for ing what is ‘sound from the un- 
sound, and finally it rouses contemporancously the mental 
energy of those more or less intimately connected with 
it to new exertions. 

Of such-a wide bearing is the great European arc- 
measurement now in p 5 in which for the first time 
the curvature of eis of latitude will be simulta- 
neously deterntined with that of the meridians, and the 
question will be decided whether the figure of the earth, 
as represented by the surface of the ocean, is really an 
ellipsoid of rotation, or whether a triaxial ellipsoid will 
have to be substituted for it. Of the ematical, 


hysical, and gceodetical investigations, which the p 
rf this great work has agp created, Dr. Benka, 
ranks among thc foremost. It discusses the methods of 
reduction with reference to deviation of the plumb-lin 
latitude, azimuth, difference in longitude, latitude, an 
azimuth, small angles, deduction of triangles; and 
employs everywhere practical and interesting formule. 
The mathematical attainments necessary for understand- 
ing this excellent little work are not too high, and we feel 
certain that nobody who takes an interest in higher sur- 
vweying wil] read it without cxtending his experience and 
knowledge. BL 
Qur Bodies. By Ellis A. Davidson. (London: Cassell, 
Petter, and Galpin.) 
WE cannot highly commend this little book, though we 
would wish to speak well of its author. ` He is evidently a 
thorouzhly good and earnest teacher; and we have no 
donht his oral lessons are far better than his written book, 


e which may‘be described as “ Goody Lessons in Physio- 


, wrtten in werds of either one or of more than five 
syllables.” It contists of many terribly stony technicalities 
floating in a mass of very pappy information. On one 

ae we find children warned, on physiological grounds, 
not to cmck hard nuts with their mat Ge on another a 
description of the ax vs-cylinder of nerves, the white 
Saastance of Schwann, and the canaliculi of bone. 
When will popular teachers of: physiology and anatomy 
find out that these sciences are beat taught frec from 
technical hard nuts which splinter the enamel of the 
mind and worse? In not a few respcts, too, we observe 
that “ our bodies” of Mr. Davidson are not the same as 
orr bodies. . 


The Intelligence- cf Avima’s.—From the French of 


ernest Menauit, 

Gilpin.) 
THE intelligence of animals may be studied in a scientific 
crin an anecdotal manner. M. Menault has chosen the 
Jatter method. We have not been Jed to form a very 
high opinion of his physiology or of his general philo- 
sophy ; but he bas compiled a most entertaming volume, 
crammed with most amusing stories about 
animals, from ants to ourang-outan It is illustrated 
with numerous pictures, some of which are as good ag the 


, stories, ; j 


(London: Cassell, Petter, and 
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EARTHQUAKE WAVES IN THE PACIFIC: 
NLIKE their great rivals, the Himalayas, which seem 


to have upreared themselves to a position where 
deepsea remain ab aest the Andes are diststhed Grom 
time to time by tremendous throes, whose effects are 
sometimes felt over a full third part of the earth’s surface. 
To this class belonged the earthquake of August 13-1 
1868, and in many respects it was the most remarkable ol 


„all the great earth-throes which have desolated the neigh- 


bourhood of the Peruvian Andes. As im the great eartb- 
quake which overthrew Riobamba in 1797, a tremendous 
vertical upheaval seems simultaneously to have affected a 
region enormous extent. But terrible as were the 
direct effects of the first vertical shock and the others 
which followed, it was the action of the earth-throe on the . 
ocean which caused the greatest devastation. It is 
aes adage to recall po the readers remembrance 

e fearful effects ien at Chala, at Arica, and at 
other places along che Peruvian shore; for few, doubt- 
seal eN forgotten how a countryman of our own de- 
gcri the ominous retreat of the ocean, and the over- 
mastering fury with which it rushed back and far 
inland, destroying at once the shipping it carried with it, 
and the buildings which it encountered ın its course. 

So fearful a disturbance of the seas around the Peru- 
vian shores could not but generate a widely-extended 
oscillation of the waters of the great Pacific Ocean. Yet 





it is impossible to hear, w.thout surprise, of the enormous 
waves which reached the far-off shores of the islands 
which lie scattered over that enormous ocean-tract. The 


accounts which came gradually in of waves which had 
swept past Honolulu and Hilo, into the ports of Yokohama 
and Lyttleton, and had even di the waters which 
surround the East’ Indian Archipelago, seemed at first 
scarcely explicable as the, direct ts of a disturbance 


| occurring so many-thousands of miles from those places. 


But when the accounts are carefully com together, 
they are found to point most clearly to the South American 
shores as the true cenfre whence the wave of dis- 
turbance had spread over the whole surface of the Pacific. 
Professor von Hochstetter* has brought together all the 
accounts which seem to throw hght on the progress of the 
great earthquake-waves from Anca. Fon the most 
unfortunately, the waves vigited the islands and ports o 
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the Pacific by night ; but still enough evidence remains to 
exhibit with cient clearness the course which the dis- 
turbance followed. 

Let us first endeavour to form a clear conception of the 
scene of this great manifestation of Nature’s powers. The 
Pacific Ocean is not commonly chosen as the subject of a 
single map, and the maps in our ordinary atlases are not 
calculated to give clear ideas respecting the true sha 
and dimensions of an ocean which is undoubtedly the 
most remarkable physical feature of the whole terrestrial 
globe. I have endeavoured to remedy this defect by the 
accompanying chart, which represents a tive view 
of that half of the globe to which the Pacific belongs, and 
will serve, I think, to convey a tolerably clear impression 
of the true proportions of this t ocean. 

Near the shore of Peru I have marked the estimated 
ss of central disturbance by a white circle. 

e great waves which came surging onwards from the 
centre of disturbance must presently have lost their cir- 
cular figure. On account of their enormous dimensions 
they “felt the bottom,” so to speak, and were more or less 
retarded according as they traversed shallow or deep por- 
tions of the ocean. ' 

At Arica the first great shock of the earthquake was 
experienced at about five in the afternoon of August 13th. 
Twenty minutes later an enormous wave fifty feet in 
height swept in over the shores ; and we may assume that 
about this time ‘the waves which were about to traverse 
the Pacific started on their vast career. 

Along the coast of Chili the wave travelled southwards, 
reaching Coquimbo three hours after the catastrophe at 
Arica. One hour later the wave had reached Valparaiso ; 
and yet an hour later the inhabitants of Valdivia—-marked 
(1) in the map—were terrified by an inrush of the sea 
which threatened to destroy their town. 

Northwards from Arica the progress of the wave was 
not go carefully timed. On the 14th of August, but at 
what hour.is not stated, the shores of Lower California, 
near San Pedro—marked (2) in the map~—were swept by 
a wave no less than sixty-threc feet in height. 

At midnight of August 13-14, the sta-wave reached the 
Sandwich Isles (3), and from that time until the 16th of 
August the sea around those islands rose and fell in a 
surpnsing manner. It appeared as though the islands 
were first slowly raised as by some irresistible subterra- 
nean forces, and then suffered to subside until they seemed 
about to disappear for ever bencath the waves ; nor was it 
oy to believe that in reality the sea alone was in motion. 

okohama (4) was visited by the wave on August 14th, 
but unfortunately the exact hour i3 not known, otherwise 
there would have been the means of ascertaining how 
long a wave takes in traversing nearly a complete half of 
the earth’s circumference. 

The Marquesas Isles (5) were visited by waves of enor- 
mous dimensions before midnight of Pep 13th. Some 
of the islands of this group were indeed completely sub- 
merged by the crests of the principal waves. 2 

At Opara (6), the coaling-station for steamships plying 
between Panama and New Zealand, nine waves came in 
one after the other, at intervals of twenty minutes, the 
highest sweeping over the coal depot. 

At half-past two on the morning of August 14th, the 
watchman in Apiu, on the island of Opolu (7), aroused 
the frightened inhabitants from their sleep with the cry 
that the sea was coming in upon them; and during the 
whole of that day the sea rose and fell at intervals of only 
fifteen minutes. But the waves reached the Chatham 
Islands (8), though nearly as far from Arica, an hour and 
a half sooner. enormous waves rushed in upon 
these islands, one of which, the low-lying Tupunga, was 
completely submerged. Between two and t hours 
later the wave hħd reached the Fiji Islands (9). 

The shores of New Zealand, and especially those bays 
of the southern island which face towards the east, were 
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visited by enormous waves. Between threc and four 
o'clock in the morning, the harbour of Lyttleton (10) was 
left completely dry by the retreat of the water, whic did 
not return until more than an hour had elapsed. At five 
the water began again to retreat, reaching its lowest point 
an hour later. But at a quarter-past seven and at half- 
past nine, and again at eleven, a great sea-wave swept 
over the bounds of the harbour. 

Lastly, the ocoeag-wave visited the Australian shores 
near Newcastle (11) at about half-past six in the morning 
of August 14th, the waves gaining in height at each return 
until about half-past eleven, from which hour they slowly 
subsided. 

The chief interest of these results lies in the circum- 
stance that they enable us to form an estimate of the 
depth of the Pacific Ocean. Airy, Whewell, and other 
eminent mathematicians have shown how the velocity of 
sea-waves varies with the depth of the part of the occan 
they are traversing. Where the breadth of the waves is 
great, as in the tidal wave, a very simple law connects the 
variation of the velocity with that of the depth. Ifa wave 
travels twice as fast in one of its course as in another, 
it may be assumed that the depth of the ocean is four 
times greater in the former than in the latter part of the 
ocean. A tripled velocity signifies that the depth is nine 
times greater, and so on. With waves of different breadth 
the law is slightly different. But the following table, 
extracted from a larger one in Airy’s paper on sea-waves 
(Encyclopedia Aletropolitana), shows how slightly the law 
15 affected for waves beyond a certain breadth :—~ 


Brerdik of the Vave in fat. | 
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Depth of tha 
IF ater in fart 





I20,000 | T 000,000 








Vedecity of Wave per [leur in Miles | 





Observe, however, how in tlis table the wave 100,000 
feet in breadth remains relatively insensible of a change 
of depth from 10,000_feet to 100,000, 

Now, Professor von Hochstetter has carefully estimated 
the velocity of the wave which passed from Arica to the 


points marked (1), (9), (6) (7); (8), (10), and (11) in the* 


illustrative map, and 
as follows :— 


ig results may be briefly indicated 
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It 1s well to observe, first of all, how well the low rate of 
velocity to Valdivia accords with the theory of sea-waves, 
for this wave travelling along the sea-coast must have 
passed for the most part over shallows. The voyage to 
the Sandwich Isles appears to have been accomplished 
more rapidly than any of the others. Along the line, 
P Sabet Arica to (3), the Pacific has its greatest 
depth. Towards stations (6), (7), and (8), the sea-wave 
sped very swiftly, and here, therefore, the water is still 
deep, though not so deep as along the former route, But 
in voyaging onwards from the neighbourhood of the Chat- 
ham Isles #3) to New Zealand and Australia, the sea-wave 
lost a large portion of ‘its velocity, insomuch that the 
average rate for this distance scarcely exceeds that with 
which the wave passed to Valdivia. 

From these results it would be easy to calculate the 


mean depth of the ocean along the various tracks pur- . 
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sued by the wave-fronts. It will be found by those who 
caré thus to apply Professor Airy’s results, that the follow- 


ing estimates by Professor Hochstetter are approximately 
correct 
He makes the mean depth— ; 
Fathoma, 
Betweon Arica end Valdivia (r) . . . T.. LI 
m n the (6) Ides (2) j . £, 
„o » the Chatham Tales Qo 2 - oie 
Po] #5 Moe a aa 
w j ewcastic (Aust) (G1) a . 1,907 


These results are the more valuable, because the Pacific 
Ocean has not been so carefully sounded as the Atlantic 
has. And though the progress of the tidal wave has long 
afforded similar evidence, yet a certain amount of doubt 
necessarily rests over ‘conclusions drawn from the progress 
of a wave which is acted upon throughout its voyage 
across the Pacific by the attractions which gave it birth. 
We may add, in conclusion, that on December 23, 1854, 
a wave traversed the Pacific from Japan to San Francisco 
and Diego, or from (4) to the neig bourhood of (2), whose 
progress, dealt with according to Professor Airy’s numbers 
showed .the mean depth of the sea between Japan: and 
San Francisco to be 2,149 fathoms, and between Japan 
and Diego 2 fathoms. These results agree fairly with 
those which have been deduced by Professor von 
stetter. aad R. A. PROCTOR 





A NEW FORM FOR SCHOOLS 


A? the first blush this may seem a trivial subject, but 

when we consider the immense floating multitude of 
Ghildren who frequent schools, spending at least some 
6,000 hours on forms during the time they are at 
school; and tkat their health may be injuriously affected 
by the use of unsuitable ones, the importance of the sub- 
ject becomes evident. 

Dr, E. H., Schildbach states, in the Garten/ande, that 
amongst more than a thousand children whom he ex- 
amined in several schools at Leipsic, he found only a few 
who did not show some lateral curvature or deviation of 
the spinal column, traceable tothe use of improper forms, 





«The chief defect in the construction of these forms was 
the great space between the seat and the table. Seats 
without backs soon tire out even robust children ; they 
cannot sit upright for several hours together, and after 
much shifting Fon side to side, they are constrained to 
obtain relief by sitting on the very edge of the bench, and 


mea arms on the table before them, The positign 
into which are thus forced is anything but a salutary 
one, The is especially in it lower half; the 


- thorix sinks between the shoulders, and chest and stomach 
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beneath this there is a foot-board, an important 
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suffer a not inconsiderable pressure. To write in this 
position, one shoulder is raised much higher thap the 
other, and the whole body is twisted unnaturally. With 
young and growing people the assumption of constrained 
itions, even for a few hours day by day, soon becomes 
itual, and in many cases may fead to real deformity. 
[Our illustration resents the model form recom- 
mended by Dr. Schildbach, invented by Mr. E. Kunze, of 
Chemnitz, in Saxony, and will require a detailed 
description. It will be seen that the table forms an 
inclined plane without the usual level projection at its 
upper part. It is divided by cross bars into separate d 
and the boards which form the desks are movable an 
can be drawn out. A metal button with a lateral motion 
holds each board in its place, and also fixes it when 
drawn out. At the top in front are places for inkstands and 
writing materials, covered by the board when pushed home, 
Each seat has its separate back, of a shape best calculated 
to give proper support with the least possible pressure, 
whue it allows the pupil to leave his place by stepping 
back over the seat without disturbing his nei 
Underneath the table is a shelf for books, slates, &c., and 
vision 
against cold. The inexpensive character of this form 
and simplicity of its construction will be apparent to 
everyone, 





THE NOVEMBER SHOOTING-STARS 


‘THE earth is rapidly nearing the band of cosmical bodies 
to which the November star-showers owe their occur- 
rence. Whether we are to witness a display or not depends 
wholly on the nature of that portion of the band through 
which we are to pass this year. The portion which gave 
the great display of 1866 has now passed many mulljons of 
miles away on its course towards the orbit of the distant 
planet Uranus. Nearer to us, but still many millions of 
miles away, is the part which we traversed in 1867, when 
(in America) there was a short but brilliant display of 
meteors, which would have afforded a yet.more erie g 
exhibition but for the full moon which dimmed their 
lendour. In 1868 meteors were seen in every part of 

e earth, and .even, in America, on two successive. 
nights, It is clear, therefore, that the portion of the. 
band then traversed was very much wider than the part 
through which the earth had passed in the two former 
years. But even the traversed in 1868 is more than 
five hundred millions of miles away from us now; and it 
is difficult indeed to say what may the enaa of the 

rton we are approaching. ost probably it is even 
wider than the we through in 1868; in which 
case we are sure (if the weather be but fine) to see a display 
of the November shooting-stars, though the same process 
of wide-spreading would of course tend to make the dis- 
play so much the less brilliant. 

It must be remembered that it will be absolutely useless 
to jook for the meteors much before midnight of November 
12—13 and of November 13—14. England does not come 
round to the exposed hemisphere of the earth—that is, 
to the hemisphere which is i J eny through the 
meteor-band—much before ten © in the evening; 
and she does not turn her full face, so to speak, cowards 
the meteors before midnight. From that time until ten in 
the morning the rain of meteors is directed upon England 
without intermission, though no sign of the falling stars 


can be noticed after sunrise. Yh 


Our neighbours across the Channel propose to send 
observers to the shores of the Mediterranean, there to 
watch the meteors under more favourable circumstances 
than in more northérn latitudes. Although we already 
know the principal conditions under which the meteors 
move, yet all observations directed to tht .determination 
of the size, colour, and constitution of these interesting 
bodies, will be well worth the making. The comet-nucleus' 
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of the system has now travelled nearly a thousand milhons 
of miles away since in 1866 he passed his penhelon; and 
it will be interesting to learn whether the character of his 
train of followers is at all dependent on their distance 
from him. 

R. A. PROCTOR 


[To this note we add the Gath! extract of a letter from 
in 


oe which appeared 
D. 

“The elements of the orbit in which the November 
meteors revolve are as follow, according to the last calcu- 
lations of the Italan astronomer Schiaparelli, founded 
upon the accurate data obtained during the grand display 
in 1866. Heliocentric longitude of perihelion or of the point 
nearest to the sun, 56° 26 ; crosses the plane of the earth’s 
path from north to south in 51° 28 ; inclination of orbit to 
the plane of the earth’s path, 17° 45’; eccentricity of orbit, 
0:9046; distance from sun in perthelion, 0°9873 (the earth’s 
mean distance being taken as pau ; semi-axis major of the 
orbit, 10°340, similarly exp ; period of revolution, 
35°25 years; motion retrograde or opposite to that of the 
earth. At its nearest approach to the sun the orbit 1s 
therefore situate close to the earth’s, while in aphelion it is 
not far distant from that of Uranus. It is well known that 
these numbers are almost identical with those applying to 
the orbit of the first comet of 1866, and I have lately ascer- 
tained beyond reasonable doubt that the comet of 1366, 
which became visible three days after the memorable 
meteoric exhibition in October of that year, when ‘ there 
was a movement of the stars such as men never before 
saw or heard of; and ‘those who saw it were filled with 
such great fear and dismay that they were astounded, 
seas te they were struck dead, and that the end of the 
world come,’ ag the ed language of the time 
has it, also moved in.a orbit. ft was, doubtless, 
visible during the shower on the confines of Ursa Major 
and Leo Minor, but the Chinese did not perceive it till 
three nights later. It was not seen in Europe.” 


e Zunes of Tuesday.— 


PENNY SCIENCE CLASSES 


JS opening the session of the Birmingham and Midland 
Institute recently, the President, Mr. Charles Dickens, 
referred to the “ penny system ” of instruction as “one of 
the most remarkable schemes ever devised for the educa- 
tonal behoof of the artzan ;” and as this system, so far as 
- we know, is adopted only at the Birmingham institution, 
we have made inquiries respecting its working there. We 
learn that, soon after the opening of the Science Classes 
in 1854, the teacher, Mr. Williams, observing that after a 
few terms the attendance fell off, es ai the establish- 
ment of Penny Lectures, as introductory to systematic 
scientific instruction. This plan answering well, an 
arithmetic class was commenced by Mr. kilar to 
which students were admitted on payment of one penny 
at the door. Subsequently other classes were started cn th 
Pony Saren and now among others even chemistry aad 
physical geography are taught in penny lessons. The 
chemistry class was formerly conducted on the quarterly 
pan, the fee beng 3s. per termy of twelve lessons, 
ough the fee was low, the attendance seldom reached 
more than 40 or 50 per night ; while since the introduction 
of the penny system it is about 100 during the winter 
months, e persons attending the class are of all 
grades of society; but since the change to the penn 
system the proportion of artizans has much in 
We are not surprised at ae a it is what we should 
expect. The wage-paid receive their earnings 
weekly, they pay their rent weekly, their “ settlings ” are 
made weekly, and thetr books they take in in weekly 
numbers. Itis nét to be surpnsed at, then, that a science 
clase in which the fee is paid weekly should be popular with 
artizans. Where the fee is so low as one penny we do not 


see how a class can pay ; but such institutions as that of- 
Birmingham are not mtended, and never were intended, fo 
pay in a commercial sense. The promoters and sub- 
scribers are only too pleased to find their efforts 
successful in inducing attendance at the classes, Viewed 


“In this way we believe the ager a to be the best of 


any; and the Birmingham and Midland Institute deserves 
all honour for having introduced it. 





LETTERS TO THE EDITOR 


[ The Editor does not hold himsalf responsible for opinions expressed 
by Aus Correspondents. 


Scientific Education at Cambridge 


I NOTICE a paragraph at page*26 of NATURE, in which, 
while the facts are correct, a wrong inference is drewn fiom 
them. Two gentlemen at Cambridge have been oppona to 
lecture on subjects ın natural science, and one of these has 
been sopone to lecture- on electricity, magnetism, and botany. 
These are correct, and your informant congratulates the: 
University on the meregsed desire for instruction ın these subjects 
manifested among the members of the Univermty, but says, 
‘ts the number of men inthe Univermty competent to teach 
them so small, that it has been found necestary to entrust 
electricity and botany to the same lecturer?” But the real state 
of the case is, that in the University there is not a want of 
those able to teach Natural Science, but a want of those 
desirmg to learn it. In fact, there are so few who want 
to learn these matters of science, that we cannot afford to 
pay, and have no need to int, more than one man to do 
the work. The lectures which we have in these subjects 
are insofficiently attended. The Univermty is not bebind the 

in the power of teaching these matters, but before the age. * 
It there had been many le here desiring to be taught 
certain subjects, and we een unahle to supply that teaching, 
we should m that have been behind the age. But we ate otering 
teachmg which those to whom we offer it have not learned, 
or do not yet care, to appreciate. J am not saymg we have 
the power of showing all the wonders that the astronomers 
of the present day can watch with ther spectroscopes. We are 
not well supplied with a ; but our want of it does 
mot arise so much from the inefficiency of our teachers as 
from the apathy of those who are taught. We have quantities of 
excellent apparatus exhibited and lectured about daily by several of 
our professors well able to deal with these matters, t these lec- 
tures are taken advantage of by only a very few. If these lecture- 
rooms were once crowded, the University would only be too 
happy, and would immediately have at its command abundant 
means to merease the staff of competent teachers. We have m fine 
more than a suficient number of people who can teach, and, 
what is more, are willing to teach, natural science, if only there 
are those who care to be taught. 

But it would seem as if the classes, from whom the University 
is recruited, were behmd the age im their desire to be taught 
these matters; for if we tum away from the University we 
fod a very different state of things. Thee can be no doubt 
that throughout England there ıs a great demand for scientific 
education. Ths demand exists more or less among all classes, 
and it exists among the working-men of this country to an 
extent which cori hardly be believed] by those who have not 
had some expenence in the matter. Among these there is a great 
desire for scientific mstruction, and there is no one to ly it. 

The case of the University is exactly reversed. ere are 
1,500 undergraduates at Cambridge, and there are more men able 
to teach them science than there is any need for. But look to 
the non-university classes of England; there are a thousand 
times that number eager to learn, and not all the men who 
come forward to teach them unite the qualifications cf willing- 
ness and of competency. That there is a great demand for 
scientific education, and that not of a desultory kmd, among vast 
numbers of the warions uneducated classes of England, is a most 
certain fact. If anyone doubts this, let him go to some of 
our great workshops, and let him give a serles of cn eful lectures 
on sgme scientific subject, and I will venture to say he will be 
simply astonished at the numbers who will come. I have seen 
sowing toa weekly lecture on Astronomy, or on Li ht, hundreds 
of workmen who had all been working for at len t ten hours 
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thet day, and who sok per rae E EE that on a 
summer evening, instead of playing at some game during thelr 
only hows of leisure, they spend one part of it in reading, 
gad ‘the other part in listening to a lecturer, the intricacies of 
whose demonstrations nire the most unhilting attention. 
Suppose I were to start a on some scientific subject at 
Cambridge, - y none, or at most a score, would come I 
am not ilog his down to their blame, for the truth is that 
they have not sme need, for they hyve many men able to 
teach them anything they could ibly want to learn. Tam 
not here stating the reasons why there should be so small a demand 
for scientific ing at the University ; the reasons are varions 
and complicated, al h we have not to go far to seek them ; bat 
the fact 1s certain. Now all this ought not to beso. Thereisa 
supply without a demand; and a demand without a supply; and 
the matter calls for the gravest consideration of those sclentlfic 
men who care that the benefits which are to be got from the tue 
study of science should be diffused among the le of this 
country. Of all thmgs in the world, this is a demand which, 
wherever it exists, it is right to foster and encourage, and it can 
only be successfully fostered and en by men whose 
intimate acquaintance with the subjects with which they deal 
renders them competent for a tesk at once of such magnitude 
and of such importance. It is not any want of teachers at the 
University, but the almost absolute want of teaching and teachers 
for thosa classes that presses upon us. 
z James STUART 


Trinity. College, Cambridge, Nov. 8 : 


, Fertilisation of Winter-flowering Planta 


Mr. DARWIN has done me the honour of calling my ‘attention 

to one o: two te in my Sail) Vallee a T age Palen E, 

“On the Fa tion of ure o Plants.” He thinks 

-there-must be some error in my pang tnea majer among the 
pianis of which the pollen is discharged in the bid, as he ‘‘knows 

t that some species of Vinca absolutely require 

insect for fertilisation.” Om referring to my notzs, I find 


them perfectly clear with ee es Me pola 
“ae didem a i a iswener oa Mr. 


Darwin’s, that I find no record of any fiult being produced in 
january; it was, in fact, the absence of capenles on the Vinca 
which mduced me to qualify the sentence on this subject, and 
to say ‘‘in nearly all these cases, of fully formed seed- 
bisa biel observed.” It a Torty of remark, that 
the Princa is the species in m of apparently bud- 
fertilised plants not digeicns 46 (hin cori. The vecond 
alt ages to the white dead-nettle, with respect to which Mr. 
says, ‘‘I covered up Lamina al um early in June, and 
*the plants produced no seed, although s i 
duced plenty.” This agrin wonld with my 
it is only the flowers produced in winter that are self-fertillsed. 
I may, however, be permitted to suggest that the test of 
pol er T a bell-glass is not conclusive on the point 
croes-fertilisation, as it is quite probable that with plants that are 
eoar sra aea, Oe ner eee ofa 
roe circulation may prevent the impregnation Ct. 
Has the expel iment ever been led with press which, erat 
to the French observer, M. Bidard are necessarily self- fertilised 
i ALFRED W., BRNNETT 


3, Park Village East, Nov. 8, 1869 


A Meteor 


Tris evening, at 6.50, Greenwich time, I was called to my 
door by the letter carrier, who pointed out a serpentine band in 
the sky, having a brightness rather above that of the Way. 
It was about 3° in est breadth, and 20° in 1 vs 
] axis was in the line from the north-west point of the 
horizon to the pole star, from which, whee nearest, it was about 
20° distant. Its other extremity was near th Way, 
and surpassed every other part in brightness, Its ward 
"The postman mld, “AbCot five minsten ago,” £e 6 

The “ About five minutes "fe 645 Dm, 
“whilst waiting at another house, Twaddaily bese ae of a 
great light, but on looking up, instead of a shooting star, as I 
Sere ee ge ts 

te as t as star” ing to Jupiter}. It y 
en e andl E Meno leug en and Vicame an Lele 


* as fast as-I could to let you know abont it.” 
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I observed it at intervals of five minutes; and observed that it 

pier grew fainter and straighter, and moved slowly towards 
i apparently parallel to itself 

thronghont. I saw it distinctly at 7.35, but was not satisfied that 
I did eo at 7.40. It must have remained visible from ṣo to 55 
minutes. W. PENGELLY 

Lamorna, Torquay, Nov. 6, 1869 

[It i+ to be hoped that advantage was taken of this almost 
ee ee eee spectroscope to bear 
upon a meteor rom other accounts the meteor itself 
appears to have been ionally biilliant, and to have burst 
Sith else, asof a rocket (Palaoath). to have changed 1a colonr 
from yellowish red and lurid red to brilliant greep at the moment 
of explosion, and then from violet to orange (Birmingham.) 
Another account (Wimborne) states, that at moment of ex- 
ploaion the colour was i e and blueish, fading into 
white at its u sata was observed to assume 
a serpentine form both at Bristol and Stokesay. Mr. Pengelly’s 
50 or 55 minutes’ duration was most nearly equalled at the latter 
place, where it was observed for half an hour. There are ample 
elements for the determination of the meteor's path.—Eb. } 


Tempel’s Comet 


I ENCLOSE an orbit for the comet discovered by Tempel on 
October 11, of which no elements have yet been published in the 
Astronomische Nachrichten. Indeed, bot for an observation 
kindly sent me by Dr. Winnecke, and not yet printed, it would 
not have been practicable to work out an orbit. 

Elements of the Orbit of Tempas Comet, 1869, Oct. 11. 

Elements calculated from an o ion at Bonn, Oct. 12, one 


I Oct. 84421 Greenwich M. T. l 
` . 244r 1" r f 
s ; ling Node 311° aoa oa aa 
D D sare . 0° 08995 
chocentric M Retrograde. 
The above, orbit does not resemble that of any comet previous! 
á J. R, Hm ? 


gonm Twickenham, Norv, 8, 


NOTES 


THX argument that British manufacturing and commercial 
superiority cannot be maintained unless the means of 2 sound 
sclentific educatlon be placed within the reach of all classes all over 
the kingdom, seems likely to be put to the proof. Oxford and 
Cambridge local examinations, the examinations by the Societyof - 
Arts and the South Kensington Museum, we are told, only serve 
to show how backward we are in real knowledge, and that we 
want more schools, more places of instruction Well, by act 
of parliament, a number of oar Public Schools are to be ruled 
by"new “Governing Bodies,” the members of which are to be 





appointed by different authorities ; but we confine ourselves here 


to the fact that among those authorities are ‘‘ the President and 
Council of the Royal Society.” These gentlemen, the very bead 
and front of British science, are to nominate a member of the 
‘Governing Body” of each-of seven schools, namely,’ West- 
minster, Eton, Winchester, Harrow, Charterhouse, Rugby, and ` 
Shrewsbury. Here is, indeed, an innovation! The President 
and Connell of the Royal Society will of course nominate men of 
science. Consequently, science will be taught in all those schools, 
side by side with the classics. Can the two runtogether? Uf science’ 
goes up, will Greek and Latin and scholarship go down? We 
hope not; but these are questions for the future to answer. 
Meanwhile, we bave much pleasure in stating that the two 
nominations already made by the Council of the Royal Society 
are such as will command «universal approval Prof G. G, 


Stokes, Secretary of the Royal Society and President of the 


British Association, has been nominated fof Eton School, and 
Mr. W. Spottiswoode, F.R.S., for Westminster School. The 
interests of science could not be in better hands than these, and 
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we can only hope that the five nominations yet to be made will 


be equally acceptable. There is movement too m other quarters, 
The University of Durham is stirring, and desires to establish 
a school of Physical Science, and to change its humdrum terms 
of twenty-four weeks in the year, for terms of eight months. 
All hail to the innovation! Theology at Durham will now hare 
Sclence fora companion. And the great county of York does 
not mean to be left behind, for a preliminary meeting of the 
general council of the Yorkshire Board of Education has been 
held at Leeds, to talk about (the establishment of a Science 
college. Should this come to pass, the youth of the North of 
England will have a fair opportunity for scientific education, for 
Lancashire is already provided with a college at Manchester, 


Wr leam from the Astronomical Register that an Observatory 


- of the first order has been recently inaugurated at Florence with 


much solemnity, and in the presence of a large number of 
scientific men of all countries: among them being many astrono- 
mers who had come to Floence to discuss the measurement of 
the greai European arc. Fiom the municipality of Florence, the 
provincial council, the Government, and the King himself, have 
come the necessary funds : Professor Donati stating that in Italy, 
at all events, the marim Is well understood that “as private 
means are insuficient for continuous scientific researches, and as 
it is clear, that every advance of science, whatever it may be, 
becomes sooner or leter of the greatest public benefit to all 
classes ; it is therefore natnial and just that the public coffers, 
and those of the wealthy, should unite to enrich the patrimony 
of science, which is the patrimony of alL” What a happy day 
it will be for England when her administratois and statexmen, 
and Cabinet Ministers, come up to the Italian standard, when 
the governing classes me sufficiently educated, and single-minded, 
and far-sighted, to help in the erection of scientific workshops. 
A crying want at the present moment is a Physical Observatory. 
He would be a brave man who would suggest that the munici- 
pality of London and the Government should supply us with one! 


HERE is a welcome piece of news from the Londen Gaxelte w 
‘The Queen has been graciously pleased to give orders for the 
appointment of Joseph Dalton Hooker, Esq., M.D., Director of 
the Royal Botanical Gardens at Kew, to be an Oidinary Member 
of the Civil Division of the Third Class, or Companions of the 
Most Honourable Oider of the Bath.” 


THE Geographical Society commenced work on Monday 
evening, the sere de resistance being a long communication from 
Dr. Livingstone, full of interest and important detnils, to which 
we may return; the main drift of it is already known to our 
1eaders. 


MELBOURNE no longer enjoys a monopoly of Austialian 
science. A “ Royal Society of New South Wales,” to which v 
heartily wish success, has been eslablished in Sydney, ag 
first volume of its “Transactions” s now before 
publication—an octavo of about ninety pages— may 
as an earnest of good woik yet to com 

0 Tes by the President teL 
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On Saturday last the Cambridge Philosophical Society cele- 
brated their fubilee by a dinner, Professor Cayley occupying the 
chair, It was pleasant to hear the venerable Professor Sedgwick 
give an account of the formation of the Society, and bless God 
that he had ved to see it so far on its way. 


From Saint John’s College, Cambridge, we learn that besides 
seyen minor scholarshipg or exhibitions, there will be offered for 
competition an exhibition of 5o. per annum for proficiency in 
Natural Science, the eahibition to be tenable for three years in 
case the exhibitioner have pessed within two years the previous 
examination as required for candidates for honours; otherwise 
the exhibition to cease at the end of two years, The candidates 
for the Natural Science exhibition will have a special examina- 
tion on Friday and Saturday the 29th and 30th of Apni, 1870, m 
chemistry, including practical work in the laboratory, physics 
(electricity, heat, light), and physiology. They will also hare the 
opportunity of being examined in one or more of the following 
subjects, geology, anatomy, botany, provided thet they give 
notice of the subjects in which they wish to be examimed four 
weeks prior to the examination. No candidate will be examined 
m more than three of these six subjects, whereof one at least 
must be chosen from the former group. It is the wish of the 
master and seniors that excellence in some single department 
should be specially regarded by the candidates). They may also, 
if they think fit, offer themselves for examination in any of the 
classical or mathematical snbjects. The exhibitions are not 
limited in respect to the age of candidates, 


Wk are promised a new illustrated weekly—the CGraphie— 
shortly, and we observe with pleasure that Sclence is to find a 

THe attention of the Ethnological Soclety during their 
last session was directed (in a serles of able papers recorded in 
thelr journal) to the Megalithic remains—cromlechs, dolmens, 
stone circles, &c., such as are found in our own island, as well 
as in all ‘parts of Southern Europe, in India, Arabia, and in 
Africa along the shores of the Mediterranean. The destrability 
of collectmg evidence of at least relation of race in their 
builders, which the identity of form and size of these stone 
wonders suggest, whether found in Kaseem, in Arabia, or in 
Avebury In Somersetshire—induced the assistant-secretary of the 
Society to send a competent photographer to take views of the 
stone circles of Wiltshire. In these views, 12 mches by 10, by 
a simple method of scale measurement, the exact dimenmons are 
recorded, and the compass bearings noted; enabling the closet 
student to make careful comparisons, Will not our learned 
societies, and munificent individuals interested in prehistoric 
studies, come forward to provide funds to secure a systematic 
MO Deh M ery 
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1894. He began his career as a pharmaceutical chemist, but soon 
embraced pure sclence with such success that a cheir of Chemistry 
wes given to him in the University of Leipzig, in 1830. This chair 
he occupied until his*desth ; attending to his profesional duties 
with great zeal, although a number of practical occupations (that 
of director of the Leipzig and Dresden Railway Company, the 

_ Leipzig Gas Company, &c.) divided his attention. We owe to him 
a great number of mineral analyses, a celebrated investigation of 
indigo, from which he was the first to obtain isatme (in 1840), 
and several other derivatives, also the analyses of several colour- 
ing matters, as jaune indien, enxanthic acid, oxypicric acid, of 
stearic and of mellitic acid. Together with Marchand he deter- 
mined a geat number of atomic weights with considerable 
accuracy. With the same chemist, and, after his death, with 
Professor Werther in Kodnigsburg, he edited the Journal ‘tur 
practische Chemie ”—-a journal which will most likely cease 
to appear, both editors, as well as the publisher, having died 
during the last few months. ° 


THE Konigsburg chair has been offered to Prof. Baryen in 
Berlin, who declined jt, and it shill remains open. 


Proresson Strecxxk of Tubingen bas accepted the chair of 
Chemistry in Whrzburg, in place of the late Professor Schirer, 
who was known chiefly as a physiological chemist. 


In the Annual Report of the Gardens ‘of the Royal Botanic 
Society, Regent’s Park, recently issued, it is stated that during 
last season fice orders of admission to the gardens for the 


purpose of study have been granted to 200 students and artists, - 


,and- 10,653 specimens of plants have been given to professors 
and lecturers at the principal hospitals and schools of art and 
medicine. The collection of living economic plants now contams 
specimens of all the spices and condiments in domestic use, 
most of the tropical esculent fruits, and many of those from 
which furniture and other woods are obtained, the principal 
gums and medicinal products, and the poison-trees of Brazil 
amd Madagascar. The lecturers at the schools of medicine 
attached to the various metropolitan hospitals are greatly 
indebted to the liberality of the Botanic Gardens in furnishing 
them with a copious supply of fresh specimens, so difficult to 
obtain in London, and without which the lectures would lose 


‘so much of their instruction. We may suggest, however, whether 


some improvements might not be introduced into the so-called 
“herbaceous” department of the Gardens. A needless amount 


* of space appears to be occupied by the arrangement of Bnitsh 


plants in two different classifications, the Natural and the 
Linnean, the latter being now entirely nbandoned by all teachers of 
botany. Sufficient care also is not taken that the labels should 
correspond to the plants really growing beside them It is 
cel adent to find immediately in front of a label 
i Sein entirely 
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THERE was an omission—which we are very glad to supply-— 
in our last week's Note on the results of the dredging expedition 
of the Forcugene. A large, if not the greatest share of the 
labour, both as regards time and work, fell upon Mr. Gwyn 
Jeffreys, and this fact will make all look forward to the publica- 
tion of the results with a greater interest. 


THE many friends of Professor Morris, who have long admired 
the real displayed by him, not only in giving to the world the 
sound knowledge which he possesses of geology and palæon- 
tology, but in presenting it to his pupils in such a form as to 
enahle them profitably to apply it in after lfe, now propose to give 
their recognition and appreciation a substantial form, by present- 
ing hom with a suitable testimonial To carry out this object, a 
committee has been formed, and Mr. Milnes, F.G.S., of the Coal 
Exchange, London, has accepted the office of treasurer to the 
committee,"of which Sir Roderick Murchison is president. 


THE fruit of the Mango has recently been sold in Covent 
Garden market, obtained from Madeira, It had previously 
fruited at Chatsworth, and in the garden of Lord Powis; but, 
we believe, has not before been offered’ for sale in this country. 


- AMONG the books which have reached us this week are two to 
which we wish especially in the interm to call attention in this 
column. One of them is the new edition of Sir John Labbock’s 
**Prehistonc Times,” considerably enlarged ; and the other is 
“The World of the Sea,” tmnslated from the French of the. 
regretted Moquin Tandon, illustrations which It does one gobd 
to see, forming one of the many points of the latter. 


THE editors of the new “Journal of Ethnology,” published in 
Berlin, circulate with their first number a hand-bill, m which, 
after calling attention to the extreme importance of photagraphy 
for ethnographical pu poses, they request photographers of all 
nations to send to the publishers of the Journal their addresses, 
and a statement of the ethnographical types to be found in thelr 
neighbourhoods, It may fairly be questioned, whether scientific 
knowledge is likely to be much advanced by the indiscriminate 
collection of photographs of individuals, selected by persons 
totally mmacquainted with ethnography. The editors seem, 
moreover, to be somewhat prematuie in isming such a notice as 
this, as they appear to hare takep no steps to arrange for the 
photographs being published; neither do they undertake to 
deposit them in any public library or museum. They merely 
tay that men of business will no doubt be found, who will assat 
in a matter which assures them, as well as the photographers, 
the renumeration to which they me entitled. We venture te 
express a hope, that if any general response is made to this 
notice, the photographers will be at least cantioned to use great - 
care in ascertaming the tribe and parentage of the subjects they 
select ; also that, in all cases, one photomaph may be taken in 

t profile and another in exact full face. 
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-and cupric oxide, from w 
‘and the oe of 


‚dry sodium amalgam on a mixture of a 
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CHEMISTRY ot 
New Teat for Alcohol i 


ee a ee 


of alcohol, upon Its conversion into fodaform. 
liquid under is heated in. a test-tube, into 
which are then introduced a few of iodine, and a few 


drops of potash-solution ; if alcohol is a 
yellow crystallme precipitate of fodoform is uced im- 
mediately or after soma ` time, according to degree of 


dilntion of the This test is said to be capable of 
pe one a ait ee ee For 
Gncroscope, iodoform exhibiting the appearance of heragonal |- 1 
aa E S a 

e coe 


The tent jost described ts capable of an importan 

application, It is generally su 

spline gee spond thatched favo’ 
liquors becomes completely oxidised, and does not into the 
urme as alcobol, but in the form of some product of transforma- 
tion. Lieben, however, by appl the new test to the urine of 
a man who had drink a bottle of wme half an hour before, was 
able to detect the presence of alcohol init. A second ion of 
urine voided by the same individual, an hour later, a third, 
after another half-hour, still exhibited the peculiar reaction under 
consideration. The urine was of course distilled before applying 
the test, and it had been previously ascertained that 

other volatile matters contained Cit woul uce a similar 
reactlon,—{Ann, di Chim. app. alle Med., Sept. 1869, p. 136.] 


Preparation of Silver Nitrate 
P. SCIVOLETTO 


evraparating to 
Pie a ee eae 
e The product fe a misture of aller nitrato 
the former may be dissolved out by 
water, eee ee 

ascertaining w. cupric nitrate 
decomposed. To obviate these inconveniences, the 
evaporating the solution of the mixed nitrates to 
aye ee ee re a precipitates the silver 
oa e aal aaeoa iy aisans ofa clan ennai of Oe 
foil. The precipitated silver is then redissolved in nitric acid, 
and the resulting nitrate is either crystallised, fused, or left in 
solution, according to the use to which it is to “be applied.— 

[Ann. di Chim. app, alla Med., August 1869, p. 70.] 

A. Sayrzuyr has discovered a new method of converting fatty 

acids into the correspondmg alcohols, namely, by the action of 


continus to escape. 


car 


corresponding chloride; eg. acetic acid end 
yield ethyl alcohol. (ecm ie tr eee er 
propyl, and butyl alcohol. Zeitschr, f. Chem. (2), v. eer] 

Grune has found that the photographic as ordinarily 
«produced, is on the surface, and not in the ce of- the 
collodion film. r a ee ee ee dis- 
‘solving out the collodion by means of ether, a 
Tis iets Ie a a GUO fae the AA Gt ile Dace 


PHYSICS 

Thalen’s New Map of the Spectra of th 
M. Ropert THALÉN has contributed to the R 
Upsala an important memoit on the determin 
lengths of the metallic hnes of the pectrum 
as not being s 


NAFURE “61 


laborious achievement of Angstrom, with whose ‘ ‘normal sojar 
” he was carly associated. 

The actual course of operations was as follower Each bright 
metallic ray, whose it was desired to study, was 
laid down on the plates given by Kirchhoff and Hoffmann (A to G) 
or by Angstrim and Thalén (G to m); these rays were next 


referred to Angstrdm’s plates of the normal of the sun, 
unless a direct with the solar lines could be made; 


i A e en 
ro siei primo or aE Oial glaa DOETE o were empl 
bat when the intenslty was very a ca AE AS 
kind) could be used. 

The registration in the solar of the lines of in- 
candescent bodies may be effected by different methods. When 
the voltaic arc is operated with, or even the induction 

i oe ne ieee 
submitted to ), it is convenient to ra 
the two ee the slit-of the collkmator i wick a 
manner that the solar and metallic spectrum are one abore the 
other, If the lines of the latter have sufficient intensity, the 
oe a fees beer ir KEE TEN al 
the intensity c is y 
ihe case when the spark is taken between electrodes moistened 
with saline solutions—it is better that the two pencils should 
enter the slit in the same direction, so as to be mutually super- 
reor ee ee oe 
ee of tie olar agate eal eee id 
temporanly excl by a screen ; erence 
Sie che (deacons ln nde 19 coincide aac ltt a 
metallic line ; iad then, Go titeodicing sanllche (is postin 
the dark lines is seen with precision. It 1s not unworthy 
of n that the exactness of this observation 1s im by a 
somewhat singular circumstance. If the wire and the Fraunhdfer 
lines are seen simultaneously in the focus of the eye-piece, the 
wire being placed among the weaker and narrower lines, it 
common] 


y. thar these’ callely disipar sacha 
be made EN daly. The prar diflernce between 


gee ee ee a 


by the two sides ‘of the wire, are, no doubt, the causes af this - 


curious 
M. én gives g table in which the normal of the 
sun is ae nr and compared with the refraction 
y its aid, the metallic lines on the | 
sane saying d authors paper may be identified with ° 
those of the 





TETE rte to, and an approximate 
value can be obtained oie he to any 


line. Ta ee ee 
metallic lines within about 0 ‘ogp6 
drawn tj ii: 












an ma 
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lines, of which a few chaiacteristic adnia were mapped with 


deficulty. These were afterwards found in the spectrum of calcic 
chloride, with which some bon electrodes had been im- 
Fora ao but with electrodes of a different material the lines 
did not reappear. Perfectly pure titanic chloride, however, 
readily furnished them ; and banad wea ulio obtained bye 
process, from the ash of the coal which had yielded the 
ma A direct comparison of the numerons and delicate 
ium lines with those of Fraunhofer, under high dispersive 
power, left no doubt whatever that titanium must now be added 
to the list of golar metals. 





PHYSIOLOGY 
Gases of the Secretions 


” PrLuceR has in ATE og T O 
saliva. The quantity trogen gan a vory mieh alike in al, 
being in urine ° kee e '5, in saliva ‘75 per cent. 


in volumes e quantity of oxygen, on the contrary, varies 
eee T a ogo a pe i renik 


Pfluger attributes the larger quantity of 
cf new the fact fete tithe tual ee ace aot ae bile, 
durin 


&c., the epithelium of the secreting passages consum 
secretion, a large portion of the sontained tthe vecteied 
finid. In the more swiftly secreted saliva, the oxygen in 
a large meesme this consumption, The quantity ter of DnE 
acid varies to the perce i he section, In alkaline, 
bile, and saliva, it reaches 56°1, and 64°7 per cent; in neutral or 
acid urine, milk, and bile, it sinks as low as 13°7, 76, 5 per cent. 
vely.—{ Archiv, fur Physiol. 1, 156.] 
Dali eat the carbonic acid of the bile depends 
largely on end quantity of food taken. It seems to 
during the stay of the bile in the ‘gall bladder.— 
[Centralblatt f° Med. Wissen. 1869, No. 42.] 


Changes in Milk 

AN brings forward obeerrations to show that in 
milk, especially at blood-heat, an increase of the casein 
TE at the expense of the albumen. He also confirms 
the statements of pievious obse: vers, that in milk (and cheese) 
the ipa teres of fat increases on keeping. He attributes, however, 
of the cheese,” to the action of fungl.—{Archiy. 

fe Phy ysiol, iL 401.} 

Effect of Alcohol on R Heat 
Comy Bouvier affirms as the remit of experiments on rabbits 
(apparently “carefully conducted with’ dne sense df sources of 
error) that alcohol lowers the temperature of the body, in small 
doses to a slight in large doses to a very marked degree, —[Archiy. 
fur Puys u. 370.] 


Metamorphosis of Muscle 
6. Nassur, ext Be revions observations of MacDonnell 
and otheis, affirms t gem is’a normal constituent of 


muscle, the quantity veining in frog’s and rabbit’s muscle 
amounting to 3—5 per oer t. of the wet mam. He also states that 
Jiescent m is totally absent, or present in 
fhe conversion of glycogen accom- 

and is also 





uscle 











ee E The nuclei become 
separated through ap gaat development of the matrix, and a 
nucleolus appen, in coalescence of previously 
nucleolmi, of this a ae matrix is directly gath 
round -various nuclei to form the ganglionic cells and their 
Se a ae m strands‘to form the 
Sie be linders of nerves, while the rest remains as the ent 
granular famtly array A of the adult brein. > t tries 
to accommodate N theory’ to these new facts, {Max 
Schultze’s Archiv. Y. 317.] > . 


Regeneration of Spinal Cord - i 


Masius and VaN Lark assert that if strong frogs be ‘operated 
on in early or mid wmter, complete eon of structure with 
restoration of poweis takes place, even when sections of the 
whole spinal cord 1-2 mm. in length have been removed. De- 
generation occurs first at either cut surface: the eae 
swells by depomtion of new tissue into a hollow 
the peripheral contracts into a cone fitting Into the rasa vad 


so-union takes place.—(Centralblatt, Med. Wissen. 1869, No. 39. ] 


SOCIETIES AND ACADEMTES 


Syro-Egyptian Society, Nov. 2.—Mr. W, H. Black, F.S.A, 
in the chair. The latest communication from Dr. Livingstone, 
that he has found what he believed ‘tto be the tme sources of the 
Nile, between 10° and 12° south (latitude) or nearly,the position 
assigned to them by Ptolemy,” wes received with much satisfac- 
tion ; and ae ee in the Greek text of Ptolemy’s geography, 
relative to ‘‘the mountain of the moon,” from which the lakes 
“of the Nile receive the snows,” fce placed by kis in 12h sont 
latitude, were read; and the ald traditional maps, sho "a moun- 
tain range of about 10° of longitude in extent, with streams 
eee into two lakes (as published in the Amster- 

tion of 1605), were com therewith. <A resolution 

was then passed, sympathising with Dr. Livingstone in his 
l present age on this 
confumation of ancient scientific lite: ature by means of modern 

oration. 

r. Black described the results of his own recent eae 
of the symbolic and suey E teaching of na 
the geometric geography o ca; stafing the noni of 
that monument to the geodetic laws irg uses of other nninscn 
megalithic monuments in Asia and Europe, which have been 


erroneously assigned to religiots and superstitious | He 

to fnshate the subject further, and to demonstrate by. 

i the results then eecelly described, ata future meeting 
of society. ; i 


Anthropological Society, Nov. 2.—Dr. Beigel, V.P., in 
the chair; the folo new members were announced :— 
Fallows. — Captain G. J. D. Heath; Dr. Samuel E Maunsell, 
R.A.; Menn. Thomas Milne, M.D. ; E. W. Martin; Robert 
Watt ; Horace Swete, M D. ; Lieut, Wm. Francklyne ; and 
Wou Pepper. Hon, Félow.—M. Le de agree E el 
loy. Corresponding Member.—Professor Dr. A 
Mr. Pike read a on the Methods of | apologion] 
He considered it nselem to speak 
o without some previous A ae of hee objects of 
The real difficulty in anthropology was to know what 
and how to verify. He believed the science could 
by a double method of observation—the observation 
odividually and in masses, and that the conclusions 
observation of masses, races, or nations must be 
servation of indrviduals, and vie versd. For 













ght it was a mistake to speak of ethnology as 
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with great wpa This power ful agent is stated to be In the valley beyond this cafion, nearly all the water of 
changing “the face of the country: obliterating valleys, | {he Aravaypa sinks into the earth, But the cañon of 
levelling hills; -turning rivers from their course, and | cafions is the great cañon of the Colorada, discovered by 


covering fertile Lopez de Car- 
tracts miles in yO denas in 1540, 
extent with bare is which ig but 100 
. heaps of gravel. eer feet wide at its 
The most dis- #4, 55 narrowest, while 
tinctive features = 7 m its greatest depth 
of the great basin FES has been baro- 
are the cañons, Pode metrically ascer- 
those narrow, ‘a tained to be 7,000 
deep, abrupt, and y feet, or one mile 
continous chasms and a third. The 


sun only shines 
into this terrible 
chasm for an 
hour a day, arid 
it is 550 mues 
Jong. At its bot- 
tom runs the 
swift river from 
which it takes its 


at the bottom of 
many of which 
run rapid rivers, 
‘unapproachable 
by man or ani- 
mal, They are 
due to the action 
of water, being 
formed by the 





ri : ™ “os a. = “a 2 ky re r A E hn ; x ; he da ae EA ig , N 
ae Oe AAEN AA ERRA e i D 
‘ dry T mO of cl nee anne" ; l = Vie a af p É pE p z n "a tk ish 7 aif $ ae Psp coum bila ý 
never-failing and SE Bale ty te ae ee te od gee Bee z eds A An la Bell gives of 
rapid streams, a Si any BE mere PT ad James White's 
coming from dis- flight for life 
tant sourdes ex- down this previ- 


` terior to the dry country. The water has worn its way in | ously unexplored cañon on a raft, makes & wonderful sen- 
some instances through 1,000 ft. of granite. Where these | sation story, which appears to have found believers. 
deep cuttings abound, the country is sterile, for they drain | We reproduce from Dr. Bell’s book a geological section of 
it to the utter- this remarkable 
most, and the . aes ages nt gorge. 

streams lie far ae were Git ad Wenz POE The alkali flats 
below the. reach a we ee M, ; are E form another dis- 





of surface animal a AS a tinctive feature in 
or vegetable life. < SEES EES SAME n ae NA the basin. They 
5 a S nt Sgt FF r 
One cañon, that ESE i Ma ote Ee oe a Aa a are covered with 
: the a l ae <i i Ka 7 salts, usually ni- 
as been so trate of soda, and 


named because 
of the “bright 
fiery - red sand- 
stone” of which 
its walls are com- 
posed; the efect 
of the mass of 
colour is said to 


being perfectly 
barren, form 
white glistening 
sheets which, in 
the dry unsteady 
atmosphere of 
the desert, be- 
come tantalising 


be wonderful. In mirages. The 
hnother, the Ata- plateaux of the 
Vaypa, a cliff be- 


basin region were 
the last portions 
of the West 
which were raised 


from the sea, 

Here, .when the even now subter- 
amano a ' THE CEREUS GIGANTELS a ranean fires are 
night had ieally active, and it ıs 
come, the blackness of darkness mound was something awful, | quite possible that gradual uphcaval may be still going 


te ee ice sky fea on. Earthquakes are frequent; mud-volcanoes are 
which was radiant with diamonds, ii i | still to be found in places; huge surface cracks have 


- 


low the average, 
was measured, 
and found to be 
825 ft. high. 


=- 
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fact, are ‘the most frequently recurrent and concurrent 
planes of a crystal. The far greater elegance of the stereo- 
graphic projection for the representation of the zones of a 
crystal than the sort of contracted and symbolised Quen- 
stedtian method employed by Professor Dana will certainly: 





. ’ prevent this latter from ever becoming adopted in other 


works, Passing from the crystallographic to the chemical 
notation, we may say that Professor Dana accepts, a sort 
of nuclear theory of chemical combination, and illustrates 
this by a corresponding notation. As, however, the use 
of this system is only partially introduced into the work, 


NATURE 


we may dismiss it with the remark that, inasmuch as the $ 
use of formulæ of one shape or another to express a ~ 





particular compound can only be a relative and not an 
absolute expression of the modes in which its elementary 
units are combined, when one such formula or system 
of formulating is to -be conventionally selected for adop- 
tion, that will be the best to select which expresses best the 


relations between the compounds from the point of view — 


of the auther employing them. Profeasor Dana’s does not 
seem to us to meet this requirement as from the point of 
view of the mineralogist. N. STORY MASKELYNE. 
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BELLS NEW TRACKS IN NORTH AMERICA 
New Tracks in North America: A Journal of Travel 
. and Adventure in 1867-68 By W. A. Bell, M.B. 
F.R.G.S., &c. With a map, 20 lithographs, 22-wood- 
cuts, and 3 botanical plates. 2 vols., 236 ahd 322 pp. 
(Chapman & Hall) je 
; THEIS is an unusually important book of travels, giving 
‘interesting particulars of the vast wild Western 
country which, i 








tonishing country south-west of the Rocky range are care- 
fully done. He writes a brief treatise on the natural drain- 
age system of the district, and especially of the Great Basin, 
' which is considerably larger than Franice, and so-called be- 
- cause, none of its rivers reach the sea, The reason of this is 


=t 


not that it isa besin with a rim all round to act as an in- 
surmountable barrier to drainage, but rather because it is 
in reality a collection of -hundreds of smaller basins, each 
of which hag its stream and lake, which lose by evaporation 
and percolation what is supplied by the limited rainfall; 
Cultivation is, however, increasing the rainfall in Utah, 
and the Great Salt Lake has consequently of late years, 
been steadily rising.-- The rainfall from year to year ig 
irregular, At Fort Yuma, on the borders of California 

i and Arizona, it 










used was invented in 1852 by one Mattison, of Connecticut, 


and directs a stream of water from a two-inch pipe under a - 


pressure of perhaps 200 ft. perpendicular, which gives a 
tremendous force, against a bank or hill-side, containing 


placer gold, tearing down the earth into the washing sluices e 
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though still the : was in four re- 
homé of the Above ote Above cent years 0°33 
° Calorado, the Sea. ? 
Apache and the ; oo _ 857, 4°20, and 
Buffalo, is every See Ty per Cant catfercus Larcetcne, . 2'94inches, Irri- 
day being more 5,600 ft. , Sf. gation must be .. 
and more ATER - - fa ‘3 resorted to for ` ~ 
brought into sub- CRT dade tN Crace-siralifted ramdstone. "Es Hb all agricultural 
jection by the ne eee en operations. 
settlers, traders, son. 8,600 ft, The barren, . 
miners, capital- ’ ynm -monotonous . 
of: the “ Anglo- „of thegreat basin 
Saxons” of Ame- are rich in mine- ` 
rica, as Dr, Bell rals. One silver 
calls them, 8 oe cond ne cote 
The. - author stock, yi an- - 
was well placed Ler Tp EET nually four mil- 
for obtaining re- Rite rae Sal, fa lions sterling, or . 
liable informa- ; ara . morethan allthe 
tion, having been i minesin Mexico, 
attached in 1867 seat eran fur-. 
to the surveying ' l nis twenty 
. expeditions of - i l million dolars 
` the Pacific Rai- aft =p “rj 308. of gold in 1867 
way as photo- i ee to California’s 
grapherand phy- Ops fae twenty-five. 
sician. In this. pe ety ty a i ad Pais : Copper and iron 
mame he ESO PA ep 
Vv a t kag te = The Hirer. Me zA - 
5,000 miles be- Pati ye a a | worked coal- 
` yond the pale of A ee a a A fields are nume- 
` civilisation and w AN a, a mw aa ee b nee rous, Hydraulic 
` railways.” His ni i = powerisnowem- ` 
dee as SECTIOM OF THE CANON OF THE COLORADO OM THE HIGH MERA, WEST OF THK ployed inmining 
ees LITTLE ‘COLORADO (BY J. $ MEWEKBRY, M.D) ; i 
the physical geo- . $ in California, : 
graphy of the as- The machine 
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then received doctrines of Mohs, was rather a system than 
a science ; rather a system by which the piace of a mineral 
in a classified list, grouped after little else than external 
appearances, could be determined by a few simple expen- 
ments, than-a science dealing with the more subtle pro- 
perties and qualities of the objects it classifies, and treat- 
ing external resemblances as of no importance unless 
associated with analogies in composition or chemical 
type. No doubt it is to a great progress of mineralogy 
in this latter direction, associated as it has been with a 
corresponding development of crystallography and crys- 
tallographic optics, that the falling off in the votanes of 
these sciences is in a great measure due, l 

The mere collector for collecting’s sake would prefer 
now-a-days to expend his money on shells or his research 
on fossils or plants, for a tolerable familiarity with which 
little preliminary cducation is needed, to investing his 
means and puzzling his mind with a science which has 
become a department of chemistry, and needs, besides 
sound chemical ideas, a thorough practical acquaintance 
with another and that a mathematical science, namely, 
crystallography. 

To a similar cause is due, in part at least, the compara- 
tive indifference with which crystallography is treated by 
chemists and mineralogy by our geologists. 

No doubt these two great sciences, chemistry and 
geology, between them cover nearly all the ground occu- 
pied by mineralogy. But our chemists are engrossed by 
great problems that may be said to be involved in the 
nature, if not even in the structure, of the gaseous mole- 
cule; they have hardly yet turned to that side of the 
problem which will one day be illustrated by the physics 
_ of the crystal molecule. So again the geologist in his 
character of historian of the earth is occupied with the 
relations of the manifold forms of life that have congre- 
gated on our globe, and their distribution in time ; or else 
with the great dynamical causes that have engineered this 
“ deedal earth” of ours into its present superficial form. 
And in England the chemical causes to which so large 
an amount of change in the character and bulk of rocks 
and in minerals is due are rarely within the grasp of our 
leading geologists. 

In Germany it is otherwise. There, a preliminary edu- 
cation in mathematics or in chemistry, and by natural 
sequence in crystallography and mineralogy, is the almost 
universal introduction to the study of geology. So that 
to the German student, crystallography, as a science of 
observation with the goniometer, and of galculation with 


e “formule, is no rare accomplishment; and.the little collec- 


tion he makes during his student years, whether of minerals 
or of chemical preparations and crystals, forms a nucleus 
round which is gathered a great deal of valuable and 
exact knowledge, which he builds on work with his gonio- 
meter and his balance, and often with the microscope at 
home or his hammer in the field. The School of Mines 
here is producing a few men with many of these qualifi- 
cations, but it may be questioned whether a more mathe- 
matical basis is not needed in that as in other similar 
educational institutions in England, 

At any rate we do not tum out here the many-sided 
geologists that Germany produces, as witness the school 
of chemical geologists with Bischof at its head, or the 
admirable works on petrology by German authors; for 


the German geologist does not write on rocks till he has 
acquired a scientific acquaintance with the minerals that 
compose them. 

In France, again, the nation of Haüy, if mineralogy, 
perhaps from the smaller importance of French mining 
industry; is not so widely pursued as it is in Germany, it 
has nevertheless always had its caieful, thorough, and 
scientific votaries, Indeed, in our own day, the researches 
of Des Cloizeaux, following up those of Graihich, and his 
brilliant little constellation of Viennese crystallographcis, 
have shown how absolutely essential is the study of the 
optical constants of crystals to any complete scicnee of 
chemistry or mineralogy. We may, indecd, console our- 
selves for our shortcomings in England by the reflection 
that to an Englishman is due a system of crystallographic 
notation, and an extended use in crystallography of 
spherical trigonometry, which have long given to that 
science a greater symmetry and simplicity in its formule ; 
so that now the system of Professor W. H. Miller is 
gradually displacing every other on the Continent. 

But when we turn from Europe to America, we should 
expect that we should have to judge by other standards ; 
for there a sterner call summons men to the study of 
mineralogy than is the case in the Old World. Where any 
pioneer on a new bit of mountain land may light upon 
mineral wealth like that of the Washoo district of the 
territory of Idaho, there is a need. for pioneers who are 
mineralogists ; and it is but justice to the American Instinct 
for perceiving, and genius for supplying, whatever is wanted 
under novel conditions of life, to say, that in mineralogical 
science and mining enterprise the Americans have been 
equal to the demands and to the splendid opportunities 
that the New World has presented to them. 

Of this the work, the title-page of which heads this 
article, is an admirable evidence. Written to meet the 
wants of eager and intelligent young ore-seekers in the 
vast stretches of plain and mountain between the Atlantic 
and the Pacific, it has satisfied these wants perfectly, and 
helped to produce (we had almost written has produced) 
an admirable American school of mineralogists, But it 
has done more than this: it may almost be called the 
text-book of mineralogy for Europe ; and it is so for the 
reason that its ingenious and talented author is labonous ; 
and is not only laborious, but able to throw off a pre- 
judice like an old garment. It is this freshness of mind 
and power of work that has made the successive editions 
of his mineralogy not only wos reprints, but essentially 
original books, and even made them an interesting pyscho- 
lofica]l study of one who may be taken as a typical Ame- 
rican man of science. ` 

The chief features that distinguish the large and hand- 
some volume representing Professor Dana’s new, that is 
to say, his fifth edition, are—Firstly, modifications in his 
system of classification; Secondly, alterations in the nomen- 
clature ; and Thirdly, a new chemical notation. Professor 
Dana still retains his peculiar graphic method for the 
representation of the zones of crystals and his notation for 
their planes. Both of these, we believe, he will discard in 
some future edition which we earnestly hope that he may 
live to carry through. The notation is rather complicated 
than simplified by the employment as symbols of the 
letter ¢ in its different phases of italic and capital, which, 
together with the figure 1, are used to represent what, in 
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of the’ projector; might be enlarged to any extent. The 
span of the bridge is evidently nof agreed upon, nor is the 
construction of the piers determined; we are assured 
that we may have any span we like, and that there is no 
difficulty about the piers ; in fact, the only.thing wanted 


` to complete this great national workin sAres years, appears : 


to be a subscription of eight millions sterling to the credit 
account of the Channel Bridge Company. 

The vagueness of the scheme is the safeguatd of its 
promoters. We cannot even describe the propositions 
without running the risk of being contradicted on every 
point ; it is even intimated that it is premature to discuss 
the scientific qifestions of the Channel Bridge scheme. 

"We have a few facts, however, on which we may safely 
enlarge. Itis admitted, ‘that from Dover to Blan¢ Nez, a 
distance of twenty-one ‘miles, a number of piers are in- 
dispensable. In 1868, the distance was to be crossed by 
ten spans, each over 9,000 feet in the clear, and we have a 
diagram of that monster bridge. In 1869 rumour will 
have it that the number of spans is to be increased from 


‘ten to thirty, making the redyced span still over 3,000 


feet in the clear, Wiuth the first proposition we should 
have had nine piers, with the latter, twenty-nine, washed 
by the waters of the ChannéL 

Whatever the ultimate number of piers may, be, it is 
evident that some of them must be constructed in water 
exceeding 30 fathoms, or 180 feet in depth (according to 
the Admiralty Chart); moreover, these piers are to be 
360 feet above high water, making the total height of the 
structure of some of them over 540 feet from the bottom 
of the Channel, Let us see how one of these pyramids 
is to be constructed midway the Channel. 

The projector discards masonry, -for no operations 


180 feet below water level are practicable; and as the 


foundations themselves woyld have to be carried down 
another indefinite number of feet, the depth and consequent 
pressure would render life, and therefore work, impossible. 

A new construction.of piers bad to be invented, and 


, herein should be found the virtue of the design ; let the 


agents of the Channel Bridge Company tell their story :— 
The project depends i in effect on tro iemarkable innovations in 


the constuction and establishment of the piers and metallic beams. . 


In ‘addition to the considerable height to which the former nse 
above the water (120 yards), the bases of the piers are smk to 
the bottom at a depth fiom 28 to 52 yuds. Except the 
centre one, all the ea at their foundations measwe 130 yards in 
width and 87 yards in length, diminishing upwards, and forming 
at the summit a square of 66 yards on each side. The cente 
alra eau Gece awe cad All the pieces 

the wok are of cast-iron, and furnish, without in- 

sing the weight, a power of resistance superior to all 


ands of construction. 


As such ponderous piers could not be erected by the PEE 


meam, M. Boutet to construci on the shore their lower 
parts or bases to n height sufficient to rise ten yards above high 
water, and as soon as the ion skeleton is put together and 
bolted, a number of sheet-ijon buoys are dishibuted about 
the immense surface of the base. At low. water the metallic 
framework thus ponei is made to slide upon the shore to low- 
water mark. e tide, in rising, 1mses this raft or bese of iron 
lightened by the buoys, and floats it. A tug steame: then remores 
it to ita place, previously indicated by one of a line of buoys at 
tached to an fon cable, stretched across the Straits et a depth of 
y raising one of the buoys attached to the raft 
being just above the 
a oun a hich 
avoid the er watt, w con- 
stitute the greatest difficulty in the way of a bridge across the 
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Certainly, we have here ‘Baron Munchausen over - 


again. These cast-iron piers, with a base of+390 ft. by 
260 ft., over 200ft. high, we are informed, are to weigh 
about 2,500 tons, What is the thickness of their metal to 
be? Information is wanting on this point; but ar iron 
structure of these dimensions, to bed itself on the bottom 
of the Channel, could not be Besienee of iss than, ten 
times the weight named, 


Assuming, sone aaksct atpiment Makita dee Gr a 


tide would float that structure away by the means above ` 
" described—and our business is to analyse the project as it 


is, not to suggest or attempt to improve on it—-may we 
not ask with surprise, where would the centre of gravity 
of this floating structure be? Its centre of gravity would 
be about ninety feet above the level of the water, and 
at least one hundred feet adove the centre of displace- 
ment. Why do our ships not upset, what insures their 
stability, and why do they right themselves ? Mainly, 
because their centre of gravity is in its lowest position, 
below their centre of displacement. Here, however, we 


have a floating’ structure in which the centre of gravity — 


would be enormously adev the centre of displacement, 
and in its highest position. A slight, oscillation, a’ breath ` 
of wind would overturn it, and suppose it could be floated 
down’; the “ sheet-iron buoys” 
where in the Channel, . 

50 much, then, about the piers» It may give the ordinary 
reader an idea of the character of this-scheme, Shall we 
say anything abput the 9,060 and odd feet clear span? 
At first sight it appears to be a phical error ; 
surely 900 and odd feet were meant; but then we meet 
with the fact of the Channel being divided into fen spans, 
so there is no getting out of it. 

The whole proposition is the offspring of a highly 
imaginative mind. Of all the schemes or suggéstioris to 


cross the Channel by rail, this is the most incoherent. - 
There ts nothing in if—not one point of merit. It is not- 


bold, because it lacks the spirlt-of boldness, viz, Sense. 
Not a trace of-an engineer's mind ‘is to be found in jt. 
Our asylums produce innumerable schemes of this kind, 
but they are not permitted to- disturb 'the' public mind, 
It is a relief to have done with it We are glad to say 
there are several projects which do not lack ‘either 
sense or ability on the part of the originators. Some of 
them appear practicable, and one or-two highly pro- 
mising of succegs, and these will form the ne ‘of € our 
next communication. ° 





DANA'S MINERALOGY oa 
A System of Mineralogy : Descriptive: Minsralogy com- 
shades the most Recent Discoveries. B James ..- 
DwighteDana, Siluman Professor of Geo and. 
Mineralogy in Yale College, etc, aided .by rge. 
eih Brush, Professdr EA and Metaj- 
urgy in the Sheffield Scièntific School of Yale Col- 
lege.: Fifth edition, 8vo. pp. 827, figures 617, (London ; : 
-Trubner & Co.) N 


Front: years ago E a war a fashionable sub- 


ject in England; wealthy people collected ininerals, 
though probably but few of those who did*so ever made 
are a serious study. But tineralogy, under thé | 
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away from shore, it would topple over—right itself upside o 


would be uppermost, and - 
the structure below them, forming a Gans wreck some- - 
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That cautious inquirer is not, however, yet satisfied. He 
asks “ if during contraction an increase of strain produces 
an increase in the total chemical processes (metamorphosis) 
of the muscle, are we to think that the effect of the 
stiain ceases to be felt immediately the contraction. is 
finished, and is not carried on into the penod of re- 
laxation ? 

And moreover, putting the matter to an experimental 
inquiry, he finds, as a matter of fact, that when two 
muscles are treated as in Fick’s experiment, one strained 
at all times, and the other strained only during contraction, 
the amount of chemical change taking place ın the first, 
as evidenced by the generation of acid, is distinctly larger 
than in the second. So there the question remains for 
the present 
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THE PROJECTED CHANNEL RAILWAYS 


THE first question to be asked about a railway 

between England and France would be properly onc 

upon its importance, and on the value of such a railway 

to the social and commercial interests of the two countries. 

Let us consider the present situation and the circum- 

stances which would affect, favourably or otherwise, a 
Channel Railway. 

A sheet of water, impassable at all times to the bulk of 
a people, although a highway of their sailors, is a most 
effectual barrier between two countnes, Free inter- 
course is checked; the exchange of ideas and thought 
Jimited to a ‘small class of traders and travellers, not to 
mention the Icarned, who in all countries form but a 
minority of the people. 

Two nations so situated are generally cold towards each 
other, and in time materially differ in their mode of 
living, in their ideas, habits, and in their institutions, A 
frec intercourse need not necessarily obliterate the peculi- 
arities of different races; but it has always been an 
effective means of moderating prejudices. 

To attempt a description of the numerous and subtle 
ways by fwhich the mind of populations may be taken 
hold of—and even be guided—would be beyond our 
present object; but as a means of self-education 
and consequent civilisation, there could not be a more 
powerful instrument than railways, because they offer the 
readicst, most convenient, and the cheapest means of 
communication between onc individual and another. 

Half-a-century ago the bulk of a nation was enclosed 
within its own walls; only a small minority could afford 
to travel and to observe, fo exchange and to induce thought. 
That in which all schools must necessarily fail, or at least 
can succeed but indifferently—-viz, the education of the 
million—railways are accomplishing with extraordinary 
rapidity; their civilising influence is constantly at work: 
they cover England more than any other ceuntry, and 
“accordingly England derives all the benefit which that 
institution may confer on a people. ways arc also in 
a great measure covering France, Belgium, Germany, &c.; 
but there is an essential difference between the effect 
which they may produce in England and on the Conti- 
nent. In England they interchange and mix the ideas 
and habits pmncipally of the Anglo-Saxon race, some 
twenty odd mullions; on the Continent they cause to 
mingle scveral great nations of different race: certainly- 


more than sixty millions are there under the operation 
of railways as an institution. 

The civilising influence of railways is, in England, 
accordingly confined to one gioove — one main Anglo- 
Saxon line—and the effect on the English people cannot 
but remain elementary: on the Continent, however, their 
civilising power derives its material from sevcral distinct 
and essentially different sources, viz.,the Teutonic and Gallic 
races, and some others of minor consequence, the material 
of which, mterwoven and allied by the affinity of thoughi, 
forms a compound of a different nature and character, 
differing as much as compounds differ from their clement». 

That these causes have been in operation in the manner 
indicated, we may easily trace in the iclativc progiess 
made within one generation ın England and on 
the Continent. When railways were in their infancy, 
England was, in her institutions and mdustry, much 
ahead of any country. Railways have improved the 
condition of every people, but has the improvement not 
been very much greater on the Continent? It may be 
urged, that there was more room for improvement in those 
countries: that may be so, but this would not affect the casc, 
for there was and is room enough for improvement at home. 

Within one genciation railways have produced wonder- 
ful revolutions on the Continent. The despotic govern- 
ments of several great nations have given way to truly 
liberal institutions; continental industry iivals alieady 
that of England. And how was all that biought about? 
The immediate causes of these changes may secm in- 
numerable; and yet, there is only onc great cause at 
the bottom of all this change, vin exlightenment of the 
people, and we claim a large share of this result for the 
institution of railways. 

If, then, the combination of thought onginating from 
different sources has so much advanced and civilised the 
Continent, what would be the effect upon England if a 
railway could suddenly bring the bulk of her people in 
close contact with the continental nations? A more com- 
plex, a higher compound would be formed, and what 
the ultimate effect of this change might be the future alone 
could tell; all that can be said with ceitainty at present 


is this, that enlightenment must followin a potential fori, 


Excursion trains would take the million to and from 
either country ; excursions to and from Paris would be 
made with the same convenience and comfort as now 
between Manchester, Liverpool, London, and other large 
towns; in short, the social effect of the change would- 
be immense; and how would it affect the commercial 
intérests? Enough has already been said to show that a 
channel railway in good working condition would accom- 
plish wonders, and it may be easily perceived that, thoughall 
will be gainers by the change, England would gain the most. 

This being s0, then, the next point is to analyse the 
different projects which have been proposed for bringing 
the result about. Among these, the Bridge scheme has 
naturally received considerable public attention. To the 
non-professional mind it appears a plausible proposition, 
and enough support has been given to its promoters to 
enable them to promise wonders. 

We have no definite plan of the proposed bridge, but we 
haye a Channel Bridge Company; we have not even a de- 
finite outline of the main engineering featuics, but we have 
the assurance of the success of amodel which, in the opinion 
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"ihe whole etait dhede thie laboratory «aiid over and above these 


are the two professors of ee 
who conduct their own caters 


sel lpn 
sics, ° ‘electricity, &c., light od heat, iia 


fessor ch treats of hydrostatics and h 
. In Natural History, fectrres aa 


tive anatomy, and Fider xootomical demonstrations in the 
ag ace e Cuore eight hours weekly to the students ; 
for four hours weekly the Museum is open to the public, when 
the same a Stra to conduct demonstrations. Two 
essors lectine on tany (each atx hours weekly), and com- 
with their lectmes excursions and demonstrations in the 
Botanical Garden ; there is also a third assistant eor. Pro- 
ER Side in Von Waltershausen and Von Seebach Iectme 
our or five hours weekly on Mineralogy and Geology, and 
conduct practical demonstrations in the Museums, is 


In Heidelberg, as in Berlin and Göttingen, and in 
some respects even in a more perfect measure, large 


provision ‘is niade for the study of physical science. 


The Physical Laboratory, conducted by Professor Kirch- 
hoff, is very successful. Once weekly Professor Kirchhoff 
Jectures, with experiments, on a given subject; in the 
following week each student in the laboratory goes 
throngh the experiments for himself, and in this consists 
‘the essence of the course. Students can also pro- 
_ secute: independent research for several days in the 

week. 

The Chenuical School of Heidelberg has always been'a 
celebrated one, and since the appointment of Bunsen to 
the university its renown has greatly increased. In no 
- other European laboratory, with the single exception of 
that of Liebig at Giessen, have so many promising scien- 
tific chemists been trained, and this has been wholly due 
to the untiring interest shown in each student by the 
illustrious Professor, who, devoted heart and soul to-his 
acience, imparts to his students a portion of that interest 
‘in, and’ zeal for, original investigation, which are the real 
‘marks'of a scientific spirit. Many of the chemical students 
at Heidelberg come, as with us, to study the science for 
the sake of its subsequent applications to manufactures, 
medicine, or pharmacy (for.all the German druggists and 
pharmaceutical chemists are wisely compelled to attend a 
regular university course), but many, probably a large frac- 
tion of the number, study the science for its own sake, 


_ most of these students intending to qualify themselves 


for the higher posts of scientific instruction in various 
countries. Amongst the companions of those who studied 
at Heidelberg with the writer were men who are now 
making rising reputations in most of the German unjer- 
sities, or‘in the various institutions’ of France, Russia, 
Portugal, Great Britain, and America. - - 

The Physiological Laboratory, conducted by the cele- 
brated philosopher Helmholtz, is a novel and important 
feature in the Science Department in Heidelberg, A 
- handsome and spacious building has recently been erected 
for the use of the Professors of Physics and Physiology. 
This embraces lecture-rooms, laboratories, rooms for 
apparatus and instruments, and for conducting special 
scientific investigations, besides dwelling-houses for the 
professors and their families, 

In another article I propose to inquire more closely 
into the cost of establishing and working the Science 
ic a of the German universities 
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A POINT IN MUSCULAR. PH YSICS 


Sa Physiologists abound in statements touching ~ ~ 
the correlation of forces in living things,, and. are” 


very fond of repeating the old parallel between a muscle 
and-a steam-engine. We have no desire to deny fho 
aptness of the illustration, but it is as well to bear in mind 


that, in actual point of fact, the exact correlation of heat ` 


and mechanical force has not, as far as muscle is con- 
cerned, yet been made fully out. The point of failure 


is this—suppose we have two muscles: let one muscle : © 
when it contracts have to pull against a weight dnd so pro- +. 
duce a decided mechanical effect ; let the other muscle - 


have no such weight to pull against, and so in contracting 
produce no mechanical effect (the ‘trifling weight of the 
muscle itself we may disregard). According ‘to the 


doctrine of the correlation of forces, the heat given out in 
the first case ought to be less than that given out in the” 
second, by reason of the total force produced by the com- - 


bustion of the muscle going out partly as mechanical force 
instead of wholly as heat. We suppose of course that ex- 


‘actly same amount of contraction takes place in both , 
cases, and indeed that the muscles are perfectly identical 


in circumstances, except so far as their load is concerned, 


Heidenhain some few years ago, however, found out that - 


there was, strange to say, more heat given out in the first 
case. He also discovered the reason of it, which is that 


‘when a muscle is put on the stretch, as, for instance, when 


a muscle has in contracting to pull against a weight, ali 
the chemical changes in the muscle are augmented, and 
that roughly in proportion to the amount of strain. 

_ This observation by Heidenhain seems to us one of 
very far-reaching and often-recurring importance, though 
apparently it has hardly as yet gained the attention it 


deserves, At all events it put a stop for a while to any 


satisfactory settlement of the question we are considering. 


Quite recently, however, Fick has devised an experiment ` 
which seemed to him to avoid the difficulty that had 
discomfited Heidenhain. The gist of it is simply this. He . 


has two muscles in every way treated alike except in the 


following point. One muscle he allows to pull a-weight. | 


up by the force of its contraction, and then lets the weight, ` 


when the contraction has passed over, pull the muscle — 


down again. The other-muscle pulls up the same weight 


-in the same way, but at the montent that the contraction ` 
is at its maximum the weight is slipped off The muscle - 


then by virtue of its elasticity returns to the length natural 
to it when urtfloaded ; directly it has reached this point 


the weight is slipped on again, and the muscle: is ages ° 


ready for a contraction. 

It is obvious that in the first case the muscle does no 
actual work: at all; after, the contraction the weight. 
undoes what the contraction did. In the second case, on 
the other hind, the weight is lifted up to'a , certain Polat 
and left there ; real work is done. 

Such being the case, the temperature of the first usde 


ought to rive higher than the second ; and when each « | 


muscle has been made to contract a ‘pond many times 
this rise ought to be appreciable. Fick finds in fact 
that it ig so And so we Seem here to have what we 
desired; ‘for both muscles during contraction are subject — 


to the same strain; and hence Heldenhain’s eo is 


obviated, 
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new blood into the teaching staff is one great secret of 
the vitality of the German s)stem; another, certainly, is 
the well-known principle of “Lern und Lehr-Fretheit.” 
The professor is, on the one hand, perfectly free to treat 
his subject as he thinks best; and the student has a free 
choice amongst the various teachers of the particular 
department of study to which he may devote himself, 
Can our system, with its far larger pecuniary means, with 
its hundreds of scholarships and non-resident fellowships, 
compaie in these 1espects, as inducing men to devote 
themselves to study, with the German universities? 

There is no doubt that the secondary school education 
in England is inferior, in breadth and completeness, to the 
strict gymnasial system of Germany. Hence our univer- 
sities are obliged to act more as finishing schools, occupied 
with raising the general level instead of carrying out the 
more scientific, higher, and more original studies which 
form the professional side of education, the “ Fach-studien” 
which constitute the essential elements of the German 
system. 

In even the smallest German university the four faculties 
of Philosophy (or art studies), Law, Medicine,and Theology 
exist in active operahon. In the first of these faculties, 
all those students enter who desire to study either Philology 
and the cognate subjects, Historical science, the Mathe- 
matical sciences, or any of the various branches of 
Physical science. 

The Law students confine themselves to ther own 
Faculty where the theory of the profession is brought 
before thenfin a scientific order before they begin to learn 
the practice of the law. 

In Medicine, the danger of a knowledge acquired 
by practice alone, and the necessity of a scientific edu- 
cation, are too patent to have escaped attention even in 
England; and hence the establishment of our numerous 
medical schools, attached to large hospitals. In Ger- 
many, such medical schools unconnected with other 
faculties are unknown; medicine forms an essential 
feature of every university system ; and even comparatively 
small towns, as Heidelberg and Wurtzburg, have their 
Jarge and well-regulated hospitals, and are able to draw 
to themselves such men as Helmholtz and Kolliker. 
On the advantage of association of medical students 
with- those pursuing other studies it is needless to 
enlarge. 

In Theology there are frequently two faculties, one 
based upon Catholic and the other upon Protestant prin- 
ciples ; these are found to work satisfactorily, and in 
Germany all who enter either Church must have at any 
rate gone through a regular course of theological in- 
stiuction. 

Another grand point in which the German university 
excels the English is the much larger proportion of 
qualified teachers which we find in the former. 

As an example of the enormous teaching power in 
Geimany, let us take the Philosophical Faculty in the 
University of Berlin. Here four professors and five other 
lecturers give twenty distinct courses each semestre (half 
year) in the science of Chemistry alone, including several on 
systematic chemistry, the history of chemistry, the chemical 
foundations of geology, metallurgy, pharmacy, &c. Under 
the head of Physics the following ten distinct courses were 
given by seven Professors during the summer semestre of 
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a physical laboratory 1s conducted 





1868, and, in addition, 
by Prof. Magnus :— 


Hours Hours 

pap weekly 

Eaperimental Physics . . A Physiological Optics. . . 4 

Technology RR Mechanical Sie iP of Heat 1 

Acoustics . . s ae Me 4] Hydrography . . I 

Capillary Theory. a cee fa Physical Geography 2 
Theory of Light and of Opircal Instruction m iethods of 
Instruments... - 2 Physical and ee 

Observations 


In the Biological subjects, ten professors and lecturers 
gave twenty-one courses, theoretical and practical. In 
Classics and allied subjects, thirteen professors and eight 
lecturers gave twenty-three courses; and on other lin- 
guistic subjects, eighteen professors and lecturers gave 
forty courses. In Mathematics, six professors and lec- 
turers gave thirteen courses. In what we should call 
Mental and Moral Philosophy, including pedagogy, eleven 
professors and lecturers gave nineteen courses. In Eco- 
nomic and Agncultural sciences, seven professors and 
lecturers gave twelve courses. In History and Geography, 
nine professois and lecturers gave thirtcen courses. In 
Belles-lettres and the Fine Arts, seven professors gave ten 
courses, It must be remembered that all the courses 
enumerated above belong to the Faculty of Artis (Péulo- 
sophische Facx/tat), and are exclusive of the three other 
faculties, in each of which the subjects are represented in 
a similar proportion. 

It 1s, of course, impossible for us in England to attempt 
to set up a system on this scale; but we cannot be too 
fully aware of the miserably insufficient way in which 
these studies are represented in our country; and we may 
rest assured that the existence, in due proportions, of a 
plurality of teachers is an indispensable pre-requisite for 
both breadth and depth of study. Where only one 
teacher is charged with one leading branch of study, it is 
barely within his power to provide the systematic teaching 
necessary for pass-men; whereas if, as in German uni- 
versities, several teachers lecture concurrently on sub- 
divisions of a subject, the more advanced students have 
the opportunity of studying more thoroughly some one 
section of thei science. The teachers are also induced, 
by the opportunity of lecturing on special subjects, to 
engage in profounder investigations ; and thus that other 
aim of university institutions—the advancement of science 
and the promotion of a learned class——s furthered. This 
1s a consideration—at least, however, so far as England 13 
concemed—for a remote future: it is sufficient to insist 
on the necessity of this plurality of teachers in order to 
efisure really effective teaching. The same subdivision of 
each subject appears in all the German universities. 
Thus in Gottingen, by no means one of the recently 
founded universities, and not subject in any special de- 
gree to those influences which have so remarkably fostered 
the growth of the sciences of observation and experiment, 
we find the following courses given in 1868 :— 


In Gottingen, Chemistry is (ngnimst the usage In Germany) 
attached to the Medical Faculty; there are, however, three 
divisiongs—the general, the physiological, and the agriculturnl 
In the first, we find Professor Wohler, with four skilled asetot- 
ants ; two of these being also professors. In the physiological 
division is another professor, with one assistant; and in the 
agricultural division, 1s one professor and one assistant. ‘There 
are, further, four laboratory servants. 

Professor Wobler delivers the pnucipal course of lectures on 
systematic chemistry. His assistants lecture on special branches. 


- 
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Egypt that entered the Piræus. at various times also, 
and particulaily in the ycar of the city 389 (before the 
building of the aqueducts), the ‘Roman capital was visited 
with the same calamity: but this 1s nothing to the fearful 
visitations with which all Europe was afflicted during the 
14th, 15th, 16th, and 17th centuries: 

The last appearance of the Plague in Europe was in 
1719, when it was introduced into Marseilles by a ship 
that had been 1efused admittance into the port of Cagliari 
in Sardinia. Even then its course might probably have 
been stopped, had its malignant nature been recognised 
soon enough; but this was not the case, and more than 
90,000 persons were killed by it. Here we have a clear 
proof of the value of preventive measures. Sardinia 
was saved because the king refused the admission of the 
ship into the port of Cagliari; Mauseilles was ravaged 
because a like precaution was not taken. 

In England we are accustomed to manage affairs in 
a less official manner than they aie managed abroad, 
and the result is that improvements, although moie diff- 
cult of introduction, are often more surely brought about 
with us than with our neighbours, It is certainly not 
because we are less hygienic in our habits than other 
nations, that we have so few books on hygiene, or 
that our Medical Schools have not looked upon it as a 
sister science with Medicine; but because it seemed 
to take no special linc, and because it seemed to be so 
much everybody's business: now, however, since the 
formation of the General Board of Health and the 
Registiar-General’s office, such a mass of information 
_ with 1egard to the statistics and to the causes of disease 

has been obtained, that it seems necessary to make a 
special study of this science, and no Jonge: to allow it to 
be taught accidentally as an appendage to Pathology or 
Therapeutics. W. H. CorFIELD 





SCIENCE EDUCATION IN GERMANY 
I.— THE GERMAN UNIVERSITY SYSTEM 


"THE most striking point of difference between the 

condition of science teaching in Geimany and in 
England lies in the great facilities and encouragements 
which, in the former countiy, are given to the study of 
science in its highest development. In primary education, 
ve are in England probably doing as much or more in the 
way of encouraging the teaching of elementary science as 
is being done in Geimany, or elsewhere. It is our 
1ichly endowed Universities which have as yet failed. to 
play the important part in this essential feature of modem 
education which, from their position and means, we have 
a right to expect them to do, whilst other less wealthy 
Colleges and educational establishments, quite as capable 
of giving the highest scientific instiuction, have to battle 
with almost overwhelming difficulties. Government, on 
the other hand, true to its supposed function of simply 
assisting those who cannot help themselves, only gives 
`~ pecuniary aid towards the science instiuction of the work- 


‘ing classes ; and, with a singular want of foresight, pro- 


vides no systematic means of training the teachers,* who 
are left to pick up their education as best they may. 


bd The few Quenn's prires and other echubitions for inalruction fn the Royal 
School of Mines cannot in any respect be asn gelem Of sence 
, education for teacher. 
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The university system of Germany is now so different 
in character from that of England, that it is difficult to 
beheve that thesc institutions, of the same age and stand- 
ing, were founded on the same type, and perhaps cqually 
so to explain how they came to be so essentially different. 
The cause of this difference appears, however, to me to 
he less in the necessanly varying nature of national 
character and i1equirements, than in the simple fact that 
in Oxford and Cambndge the system of colleges founded 
originally as bencfactions to icligious socielies by pnvate 
donors, and still retaining a party and religious character, 
has swamped (or nearly so) the university ; and that the 
college tuition interferes with, and is indeed often abso- 
lutely opposed to, that of the proper educating body which 
it was intended only to supplement, In Germany the 
college system docs not exist, and the university has 
always remained supreme in its locality; it knows of 
no interference, religious or otherwise, in its own spheic ; 
its system of cducation 1s regulated according to one 
principle, and one spirit of emulation pervades the whole 
staff of teachers, 

It ig singular to notice that the German universities, 
which are all of them Government institutions, every 
piofessor being a civil servant of the Crown, taking the 
oaths and receiving salary and pension, do not suffer from 
what we are apt to consider the deadening influence of 


-Government seivice. On the contrary, this system now 


holds, and has always contained, the highest and best 
intellectual life of the nation, replete with energy both as 
regards teaching power and original research This may 
be explained by the fact that although the universities arc 
State institutions, yet they are practically free as regards 
their internal government. Each Professor teaches as he 
thinks best, and Ministerial interference with the regula- 
tions of the Senate is of the rarest occurrence. In another 
point of view, it is well to compare the Government 
universities of what we Englishmen are even yet too apt 
to consider as the despotic and illiberal German powers 
with our fee (!) universities. “In Germany all, from 
piince to peasant, who choose, can and do come to the 
university, provided they biing certificates of having passed 
the exit examination of their gymnasium, as a proof of duc 
qualification to benefit from the univeisity instruction. 
Thus, the small government of Baden supports two uni- 
versities, to the benefits of which persons of all classes, 
of all religious denominations, and natives of all countrics 
aie permitted to enter, without limitation of number, 
without religious test of any kind, and for the payment of 
ridiculously low fees. Can we say that our universities, 
are as free? or that we m England possess any other 
institutions which fulfil for us the duties of these High 
Schools for the Geiman people? 

The university system of Germany has most certainly 
succeeded 19 stimulating intellectual activity, and foster- 
ing a spirit of original inquiry amongst the teachers, and 
thus creating a true profession of learned men. On the 
other hand, it offers sufficient inducement to aspiring 
students to devote themselves to special pursuits, and 
raise their aims to something higher than mere “ Brod- 
studien,” by opening out to them a path, often arduous 
and rugged, by which a man of ability may tise, from 
privat-docent and extraordinaiy professor, to the highest 
position of university eminence, This free infusion of 
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anything to do with the success which attended the Roman 
armies, and led to the formation of that enormous Roman 
empire? Let the facts speak for themselves. What strikes 
ope more in reading the classical authors of those coun- 
tries than the continual mention of gymnasia and of 
baths? We find that a certain portion of time was set 
apart daily for bodily exercise, and thus a full develop- 
ment of the body was produced, and the greatest resistance 
given to those two great enemies of mankind, disease and 
death. It is true that all this training was part of a grand 
military system, that the youths were thus encouraged to 
compete for the piizes in the Olympic games and in the 
Roman gymnasia that they might become good soldiers ; 
but did this prevent the cultivation of mental acquire- 
ments? Again let the facts give the decision. Do you 
wish to see fine buildings, buildings. so well constructed 
that they have lasted compaiatively untouched by decay 
for centuries? Do you wish to study beautiful sculptures, 
statues anatomically perfect to the minutest details, and 
of unsurpassed artistic elegance? You go to Athens! 
You go to Rome! Do not fancy that we contend for 
bodily exercise as dgainst mental studies: we merely 
maintain that a sufficient daily corporal exercise is ab- 
solutely necessary for the proper performance of the 
functions, both of mind and body. 

But we hare not yet done with Rome. We.have men- 
tioned the baths of that city; but how were they supplied 
with water?” Ah! here we have need to hide our faces 
for shame. Surely we, with all the immense advantages 
of scientific engineering, manage to supply our cities with 
water as well as the people of two thousand years ago ; 
at any rate, with all our steam engines and manufactones, 
` we require at least as much as they did, When we turn 
to the pages of Frontinus, what do we find ? That at the 
time at which he wrote, about A.D. 92, there were actually 
_ nine large aqueducts by which water was brought into 

Rome, beside some smaller channels ; these aqueducts 
were in Some cases entirely covered over throughout their 
whole length, and were driven underground or supported 
by high arches, as occasion required, Several of them, as 
the Anio Vetus, the Claudian, and the Anio Novus, were 
from 42 to 49 miles in length, while the total length ‘of 
_the Marcian was actually 54 miles. The water was 
brought by the two Anios from the river Anio, by the 
others from various springs and lakes around Rome; the 
two newest ones, the Claudian and the Anio Novus, were 
made because “seven agueducts seemed scarcely sufficient 
for private purposes and public amugements,” 

The supply appears to have been equivalent to more 
than 332 millions of gallons per day, or (since the popula- 
tion was certainly not more than a million) at least 332 
gallons per head per day—say, six times the amount that 
we have now in London. 

But beside the aqueducts, there was a tapital system of 
sewers at Rome, consisting of the “ Cloaca Maxima” and 
a series of smaller channels flowing into it. The above 
remarks give an idea of the admirable manner in which 
the means for the conservation of the public health were 
made a subject of State legislation in ancient Rome, and 

_ of the determined way in which all obstacles were van- 
quished, in order that the city might be made as ARDY 
BS possible. 

Not only have we the example of the ancients in these 


matters, but we have hygiene reduced to a system by 
Hippocrates, and associated, as it should always be, with 
medicine. In reading his Aphorisms, one is struck by the 
excellent dietetic regulations which he gives, for the ob- 
servance of gymnasts, and for the guidance of physicians 
in treating acute and chronic diseases, His third section, 
which treats of the influence of the seasons of the year, 
and of the various ages of man in the produguon of 
diseases, is also very remarkable. 

The very names of the works of Hippocrates show how 
great a hygienist he was. “ About Food,” “About the 
Use of Liquids,” “About the Diet of Healthy People,” and . 
especially his treatises on “ Air, Water, and Localities,” 
and on “Epidemics,” are works which well entitle 
their author to be considered the father of experimental 
hygiene. 

, After Hippocrates comes Celsus, during the 1st century 
of our era, who devotes the first chapter of his first book 
“De Re Medica” to the exposition of rules concerning 
diet, and recommends the avoidance of too great regu- 
larity by healthy persons. 

But we must not pass over the works of Galen, which 
were $o numerous as to form a complete treatise of 
medicine, and which exercised so enormous an influence 
over the medical practice of the whole world during many 
centuries. Galen flourished during the latter part of the 
and century after Christ, and was for some time physician 
to the -gymnasia at Rome. He revived the doctrines of 
Hippocrates, especially the celebrated one of the four 
humours (blood, bile, phlegm, and atrabile}, and con- 
sidered that the different temperaments were produced by 
mixtures in various proportions of these humours with the 
four elements—earth, air, fire, and water, and with the 
four physical qualities—heat, cold, moisture, and dryness. 

The Sicilian School sprang up in the 11th century, and’ 
was the offspring of the ancient Greek and Arabian 
medical schools, Its practice is handed down to us ın a 
quaint Latin poem, in which a great deal of truth is mixed 
up with a great deal of trash, and in which we find bad 
therapeutics based upon faulty pathology: It is from this 
school that the doctrines of Hippocrates and Galen, 
together with the fancies of later times, were spread 
abroad over Europe. Thus we find that the experimental 


‘methods of the fathers of medicine were confused with a 


host of traditions derived from the Arabian alchemists ; 
so that the rational methods of treatment, adopted by 
Hippocrates and his more immediate successors, were 
neglected ; and diseases were treated instead by a host 
of supposed infallible remedies, of which the action was 
not at all investigated. And what do we find as the 
result of this change of practice? That epidemics raged 
with the most fearful intensity all. over Europe, epi- 
demics which were only known accidentally before, and 
which, finding favourable conditions for their spread- 
in the utter neglect of hygienic observances, came from 
their natural seats in hot eastern countries, and com- 
mitted unheard-of ravages in Europe. Look at the 


‘Plague, that fearful epidemic of the eastern part of the 


Mediterranean! It is true that we have accounts of 
terrible visitations of it in Greece, and particularly of one 
which depopulated Athens in the second year of the 
Peloponnesian war, when the disease was introduced into 
that city (then fearfully overcrowded) by a ship from 
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SCIENCE AND THE PUBLIC HEALTH 


AMON G the wide 1ange of subjects included in the 

programme of NATURE, one of the most important 
to mankind in general 18 certainly “the public health.” 
We propose in the following article to lay before our 
readers an account of the way in which the attention of 
different nations, at vanous times, has been directed to 
this matte, until at last it 13 beginning to be recognised as 
a necessary study for all. 

It would seem at fast sight haidly necessary to spend 
words on defining the aims of a science, of which the 
name “Health” 1s so expressive, but the various writers 
on the subject have not thought so, and the old formula, 
“the art of preserving the health,” has been often changed. 

Londe, appaiently fiom a dietetic point of view, says, 
“Hygiene 1s the science which has for its object the 
duection of the organs in the exercise of their functions,” 
a definition which strangely limits the subject, and even 
excludes the most important and interesting part of it. 

Oesterlen, desirous of bringing Into view the two great 
divisions of hygiene, calls it “that pait of our knowledge 
which has to do with the preservation and furthering of 
the health of individuals on the one hand, and of the 
community at large on the other.” 

Michel Lévy says that it is “the clinical study of 
healthy man,” by which definition he wishes to individualise 
the moie gerieral one ; but even here we do not find what 
we want: indeed we piefer the onginal definition to all 
these alterations of it. Dr. Parkes thinks so too, for he 
says, “ Hygiene is the art of pieserving health, that 1s, of 
obtaining the most perfect action of body and mind during 
as long a period as is consistent with the laws of life; in 
other woids, it aims at rendenng growth moire perfect, 
decay less rapid, hfe more vigorous, death more remote.” 

And now we come to the eatension which Bouchardat 
has given to the ordinary definition, “ Hygiene ıs the art 
of preserving the health.” But how can we preserve 
health? Plainly by doing our best to keep away disease. 
And how can we do this? By checking the causes of 
disease. To this end we must know these causes,—and 
here we havc the grand object of hygiene ; 11 is the science 
which studies the causes of disease, and points out the 
means of avoiding them. 

The knowledge of causes is the great alm of all science 
properly so called, and no study ought to be honoured 
with that name which has not this end in view. 

“Prevention 13 better than cure” is an old proverb, and, 
what 18 more, a very true one, and it 1s prevention that 
the hygienist studies—prevention of disease of whatsoever 
kind by the 1emoval of its causes. The means by which 
discases are prevented are often those which answer best 
for their cure; and here we perceive the link which joins 
hygiene with medicine, and which constitutes what we 
may call the therapeutical side of our science. 

Thus we see that hygiene takes into consideration, 
incidentally as ıt were, and in connection with medicine, 
the treatment of many forms of disease by methods other 
than the employment of pharmaceutical preparations— 
these methods are what Fonssagiives calls “the Hygienic 
Modificatois,” and ac such as exercise, baths, change of 


J9 
EN sen voyages, 1esidence in a different climate 
and above all regimen. 

As the methods for the presen ation of health are of the 
fst importance to all human beings, we may expect to 
find provisions to this end among the wnitings of the 
ancients, especially in the codes of the lawgiveis and such 
ig the case; take for example the wiitings of Moscs,— 
they are replete with most cacellent hygienic regulations, 
which his followers were obliged to observe under pain of 
sevcie penalties. 

Look at the institution of circumcision, the provisions 
for the separation of the Iepers from the healthy people, 
the command not to eat swine’s flesh, the prohibition 
of the marnage of near relations. Besides these and 
many other important generalities, we find the great 
Hebrew legislator descending to the inmost details of 
family life—giving a regimen admirable in its adaptation 
to the climate of the countnes for which it was mntended ; 
directing the bunal of excrementa and refuse matter of 
all sorts in the earth; fixing the laws of marninge, of 
concubinage, of seivitude, and of all social ielations. 

It 1s to the stiict observation of these sanitary regula- 
tions that onc of the best-known writers on hygiene of 
the present day, M. Michel Lévy, does not hesitate to 
ascnbe the singular immunity of the Jewish race Jn the 
midst of fearfully fatal epidemics ; which immunity was 
so marked ın the middle ages, that ıt biought upon them 
“accusations the most absurd, persecutions the most 
atrocious,” x 

We turn now for a moment to China, and find a people 
in many respects in a very high state of civilisation, a 
people who had used the manner’s compass ages before 
it was known in Europe ; but a people who, from want of 
communi¢ation with other nations, have made no advance 
at all, perhaps, for thousands of ycais, who have gone on in- 
creasing in numbers at such a 1ate that they now form onc- 
third of the population of the whole world, so that their 
country is crowded to an eatent hardly conceivable. Surely 
xe can learn something from them which will be of senm ice 
to us in the management of oui overgrown towns! Yes; 
in one thing at least they are our masters—they waste 
nothing ; what they take from the carth they give back 
directly to the earth ; every atom of their sewage matter 
is employed as manure; and how otherwise would it have 
been possible for so immense a population, without any 
external 1esources, to live on such a comparatively limited 
portion of the carth’s surface, and to 4ecp i? fertile for so 
many centumes? >» 

One of the best instances of the power of cultivation 
In improving the condition of a country 1s to be found m 
Lower Egypt, formerly the centre of civilisation of the 
world, now in a most abject condition, the inundations 
of the Nile, while the country was peopled with intelligent 
races, werc the*great source of its fertlity, but are now 
the cause of the insalubrious marshes that generate the 
Plague, and make that country one of the most unhealthy 
spots on the face of the globe. 

To come neare: to our own country, let us sec what 
were the hygienic conditions of ancient Greeccand Rome, 
Had the practical application of the principles of publia 
health anything to do with the high state of civilisation to 
which those countnes rose—a state which has, in some ro- 
spects at any inte, never since been equalled? Had i 
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the authors ; but the latter are bound to publish them withm a 
year, consulting with the Secretary of the Institute as to the 
arrangements and characters, and consigning to the Institute 
ap er after which only will the money be paid. 
ttute and the representative of the Fondazione Cagnola 
reserve the right of printmg a larger number of copies at ther 
own expense. 
_ EXTRAORDINARY PRIZE OF THE FONDAZIONE CAGNOLA. 
For 1870.—A prize of 1,500 hre, and a gold medal of 
00 lire, to the author of any work, MS. or printed, m 
talan, Latin, or French, and published since 1 $60, which 
shall satisfactonly demonstrate the efficacy of any means for the 
cure of Gout. 
so Memoirs and printed works must be presented in Feb. 
ah of the latter, two copies must be presented, mith precise 
cation of the passages in which the discovery in question is 
treated. The poze may be awarded in part, See ea 
take place on the 7th of ome 1870. The printing or the 
y of the manuscripts to reguinted as for the ordinary 
prises of the Foundation. 
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exactly the ired ın the makıng of cheese, (To be 
Trai Feb, I rize, 864 hre.) 

For 1872. sTo E on chemical principles, and by ap- 
propriate experiments, what are the best antu-fermentatives or anti- 
septic substances; also the best disinfectants and deodorzeis, 
sumple or: compound, indicating their various uses and relative 
costs, with special reference to a aa aca (To be 
delivered Feb, 1872. Prire, 864 lure. ) 

The prise-memoir to remain the property of the author; but he 
must publish it withm a year from the date of award, 

Milano s pies to the manageis of the “Ospitale Magpiore 
” and one to the Institute, for companson with the MS. ; 
aleh culy will the money be pa 


PRIZES OF THE FONDAZIONE BRAMHILLA, 


For 1870,—-Pnize of 3,000 lire and commemorntive silver medal 
to any one who, by the 3oth of Nov. 1869, shall have established 

in Lombardy a manufacture of phosphates, prepared for agncul- 
aval aie on a scale sufficient for the manuring of at least 200 
hectares perannum (To be delivered Jan 1870.) 

For 1871,—~Prize of 4,000 lie to any one who has invented or 
inhoduced into Lombardy any new machine or industnal process, 
or other improvement fiom which the POP on may obtain a 
real and demoustated coe (To be delivered Jan. 1871.) 

The competitors foi the pR of this Foundation must lipe 
their claims, accompanied by the requisite documents, within the 
time specified, to the Sanu of the “ Royal Lombardy Institute 
of Science and Literature,” in the Palazzo di Brera at Milan. 


General Regulations for all the Scientifie Competitions. 
These competitions are open to all persons, native or foreign, 
excepting the actual members of he Royal Institute; the 
Memoirs must be wntten In Italian, Fiench, o Latin, they 
must be sent, post-free, at the times specified, to the Secretary of 

the Institute, al the Palazzo di Brera in Mulan; and, acco 
to the academic regulations, they must be anonymous, and dis 


tinguished by a motto repeated in a sealed packet, contaming 


the chnstian name, surname, and residence of the author.* Par- 
ticular attention is recommended to this as im default 
of compliance therewith, the Memoirs taken into 


considerahon. 

ate avoid mistakes, the competitors are also requested to state 

intend Jer thick of the prizes proposed by the Institute-they 

to ages ane $ 
ts will be preserved in the archives of the 

sie authors being at liberty to have copies of them taken 
at their own 

Authors of ols to which prizes are not awarded are at 
liberty to hdan the packets within a year 
after the adjudication of the which will take place m 
solemn assembly on the yth of August following the close of 
the competitions. 
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half-way between D and b; a second in the place of the line 
bin the solar spectrum, and the third, which 1s fainter, 1m the 
blue. Beyond the yellow, in the opposite direction, the 
PeR suddenly terminates. The anthor remarked upon 
the accordance of this spectrum with the colour of the 
planet, and upon the indistinctness of its outline under h 
magnifying powes. The enthor also indicated a means of o 
two superposable a, and stated that he had observed 
thet the spectia furmahed by Geusler’s tubes were essentially 
different according as the light was-taken from the tubes, the 
balbs, or the luminous sheaths of the whe In his second paper 
Father Secchi stated that in order to observe the spectra of the 
smaller stars, he had adopted the plan of placing a large pnsm 
before the object-glass of his telescope, and obtained favourable 
results, some of which he commumicated._A note by M, F. 
Mamien, pal to a paper presented by hum on the 18th 
October, was read t related to characteristic functions in 
thermodynamics.—-M. P. Gauthier communicated an essay on 
the movement of a projectile in the air; M. p an 
investigation of the stability of beacon towers: M. E, Roger, a 
note on some general properties of curved surfaces; MML Curie 
and Vigier communicated the 1esults of some experiments upon 
animals, Indicahng that turpentine 1s not, as was supposed by 
ML Personne, an antidote foi phosphorus. They also remarked 
that the hypothesis that the toxical action of phosphorus iz due 
to its depnvmg the blood of oxygen was not compatible with 
the small doses of phosphorus which may prove fatel —A note 
from M. Zantedeschi on the calorific rays of the moon was read, 
in which he indicated that the heating effect of the moon’s mys was 
demonstrated In 1685 by G. Montanari, and in 1781 by P. Frisi. 
The author also cited his own expenments——A note on the 
calculation of the going of chronometers to determine longitudes, 
by M. H. de Maguay, was read, giving the results of observations 
upon these chionometers, and upon this WL Yvon Villarcean made 
some remarks.— A note by M. Bontemps on the coloration of glass 
under the influence of the solar light, was presented. In this paper 
the author adduces numerous examples of the produchon of a 
greater or*less change in the colour of glass by long exposure 
to the sun's 1ays.—-A note on the physical properties of arable 
soils, by M. Hervd-Alangon, was read, in which the author called 
attention to ceitain physical properties of soils, such as their 
calorific power, their powe: of condensing and holding gases, 
and especially their behaviour with regard to water and aqueous 
vapour, which aie of as much impoitance as their chemical 
properties m estlmating the qualites of the souls. He described 
the means by which these properties of soils may be investigated. 
-An extract from a letter by Mr. C. T. jackson of Boston, 
Was communicated, giving an account of the copper-mines of 
Lake Supeno, and fa new deposit of tin in the State of Maine. 
He mentioned a mass of native copper obtnined at a depth of 
450 feet in the Phoenix mme last June, measuring 65 feet long, 
32 feet high, and 4 feet thick at the exposed end. e estimated 
thet this mass would foinish ebout 1,000 tons of co , and 
stated that it was contained in a true vem, cuitmg at nght angles 
seveial beds of trap and other rocks. The consisted of 
calc sper, quartz, and pretruite. The deposit of tin noticed by 
the author wes said to be in the neighbourhood of the town 
of Winslow, where the mineral occorms in more than 40 little 
veins, varying in thickness from } inch to 1 foot, occupying a 
space between the metamoiphic limestone and gneiss which 
constitute the country. The author obtained from the rough 
mineral 46 per cent. of tin—A letter from ML A. Rojas 
entitled ‘‘Echoes of a semmic tempest” was communiceted. 
It contained en account of disturbances, chiefly manifested 
the mse and fall of water, which occurred in various parts 
of South America simultaneously with the t Peruvian 
earthquake of the 13th August, 1868.—-A letter by MM. E 
Hamy and F. Lenoimant, dated at Thebes, was com- 
municated, in which they announced the disc@very of traces of 
the Stone Age ın Egypt They found an immense quantity of 
woiked flints of all kinds upon a small space of the plateau 
ni peg oa valley of Biban-el-Molouk from the ments 
which look ove: the rums of Derr-el-Bahari. They com the 
place to what is known in Fiance es a “workshop of the Neolithic 
period. ”—M. Balblani communicated an investgebon of the 
development and propagahon of Sirvngylus sgus, in which he 
described the pioduction and structure of the egg, end the 
development of the embryo of that parasite, the embryo of which 
bead: stains ta he for five or six months in winter, and 
may remain there for a whole year, The author described his 


experiments, from which it appears that this parasite does not 
pass directly from the inte the animal in which it acquires its 
perfect development.—M. P. Fischer described the copulation 
and spawning of the Aplysia and Dolabrifere, as obseived by 
him m the aquaimm at Arcachon In the 4Avpsre, the same 
individual serves alte:nately as a male and as a female; and the 
author mentioned his having several times seen five or six mdi- 
viduals united to form a chain, each of them, except the fist and 
last, performing the function of both sexes at once. In the 
Dodi era, which islkewise hermaphrodite, the copulation of the 
two individuals is reciprocal. The author described the emussion 
and mode of attachment of the ribbon af ponie by the 
A whi to him, m sometimes os much as 120 
eg plier Ce body of the Mollusk.—A note on the 
aanntomy of the Alcyonaria, by MAI G. Pouchet and A. 
Myévre, was presented, as also some other papers of which the 
titles only are given. 
ITALY 


Royal Lombardy Institute of Science and Literature. 
The following Pire Questions me proposed by this Institnte .— 


ORDINARY PRIZES OF THE INSTITUTE, 

Class of Lsleratire and of Moral and Polttrcal Scrence. 

For 1870 —To what extent is it the right or duty of Govern- 
ment to interfere in the education of Oe people, and how 
ought this interference to be exercised ? 

1. To determine whether it is a right o1 a duty. 

2. To ingure how the exercise of such nght, or the per- 
formance of such duty, can be reconciled with the 
acknowledged and inalienable pnneiple of liberty, civil, 
political, and religions. (To be delivered in Feb, 1870.) 


Class of Mathematical and Natural Scrnee. 

For 1871.—Requiied an Essay on the physical and chemical 
nature of the various mineral combustibles of different epochs, 
with the new of determining whether there me any means of 
estab a new classification thereof, which may serve to 
diminish, if not to remove, the ambiguities relating to the 
importance of the seveial deposits of mineral fuel, having regard 


to thelr qualty, and to the extent of their deposits. (To be 
delivered in Feb. 1871. : Prizes for this and the preceding ques- 
ton, 1,200 lue.) 


TRIENNIAL MEDALS OF THE INSTITUTE 

The Royal Institute of Lombardy, according to the fifteenth 
article of its organic regulations, Riba i every three years 
two gold medals, each worth 1,000 lire, for the promotion of 
agricultural and PAE py eats oth ; one of which 1s intended 
for those Italian cituzens who have contiibuted to the piogiess of 
agriculture in Lombardy, by means of discoveries, or of methods 
not yet put in practice, the other to those who have conspicuously 
impioved, or successfully introduced into Lombardy a given 
manufacturing industry.” 

Those who wish to compete for these medals are requested io 
present thelr clarms, accompanied by the necessary documents, 
to the Secretary of the Insdtute, at the Palazzo di Brera in 
Milan, not later than the ist of Mich, 1870, 


ORDINARY PRIZES OF THE FONDAZIONE CAONOLA. 


For 1870,—Required a Memoir, treating of the attained or 
possible advantage to the agriculture of any of the provinces 
of the Kingdom of Italy, and es ly of Lombaidy, arising 
diom the introduction, accom ed or possible, of the doc- 
trines or i recommended at the present a by the 
progress of Physics, Chenustry, or Meteorology. (Fo. Feb 
1870, Prize, 3,000 lire, including a gold medal, worth 
500 lire.) 

For 1871.—A Monograph on the ous and explosive 
substances extracted from coal, and on the hygienic measures to 
be adopted in the pre ion, commerce, and transpoit of 
these bodies. (To be delivered Feb, 187r. Puze, 1,500 lire, 
with a gold medal of the value of 500 line) 

For 1872.—A Memoir giving, together with the necessary 
piools by fect, a demonstration or a refutation of the curative or 
prophylactic efficacy of the alkaline and eathy sulphites o1 hypo- 
sulphites in intermittent fevers ari foe ninlani comparatively 
with other means or remedies already known. (To be delivered 
in Feb, 1872, Prize, 1,500 lire, and a gold medal, worth 
500 lire.) 

The Memoirs to which prizes are awarded in the ordinary 
competitions of the Fondazione Cagnola remain the property of 
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accepted Mr, Etheridge’s statement as to the of the Bristol 
beds. —2. The Physical Geography of Were Baris during the 
Mesozoic and Canoroic periods, elucidated by their coral faunas, 
by P. Martin Duncan, M.B.Lond, F.R. S., Sectetary. The 
author commenced with a notice of the typical species of the 
coral fauna of the deep seas which bound continents remote from 
coral-reefs, and then made some remarks upon the littoral corals. 
The peculiarities of reef, lagoon, and shallow-water species were 
then explained, with the 1elations of the two faunas to one 
another. The anthor then referred to certain exceptional species, 
indicated the genera, the species of which constitute the existing 
reefs, and contributed to form those of the past, and noticed the 
lepresentatives of some modem in old reefs. He pointed 
_out that a conespondency of physical conditions dming the depo- 
xition of certain strate was mdicated by their containing analogous 
forms—the presence of compound comnenchymal species indicanng 
neighbouring reefs, and their absence in places wheie simple or 
non-ceenencnymal Madrepornria aie fend ing characteristic of 
deep-sea areas remote from the coral-seas. dpplying the 
principles thus elaborated to the evidence as to the condition of 
the seas of the European area fiom the Trassic period to the pie- 
sent time, the author then showed what must probably have been 
the ie bate condition of this part of the world at different periods. 
~~Prot. Alex. Agassiz accounted for the circumscribed area of 
many corals in the Atlantic from the young of many coral species 
attaching themselves withm a few hours of thei becoming 
ic. He taced to the peat equatorial current which must 

ve traveised the Isthmus of Panama and the Sahara in a pre- 
cietaceous period, the distibution of certain forms, which the 
rising of the Isthmus of Panama eventually checked. He thought 
that the limits of the depth at which tme reef-buil corals 
existed wouid be considerably extended in consequence of 1ecent 
discoveries by means of d He mentioned the formation 
of a eef at the present time off the coast of Floida, which 
thiew light on the manner in which mudflats were formed, and 
the sea eventually filled -——Mr. J. pai he jefteys ae to the 


term deep sea being applied to a of ten oms only, 
when the tide in some places rose to that extent, and the lamin- 
anan rone extended to fifteen. He ed fifty fathorns as a 
more appropimte messwe. He remarked on the great vertion 
range ol some simplespeciesof coials, suchas EE ca amount- 
ing to at least 150 fathoms from low-water . In deep-sea 
water it frequently was attached to vaiious shells, suchas Ditrypa 
and A ais. Tbe only othe: simple coral of our seas wos 
never found at a depth of less than seventy-five fathoms. The 
compound corals occumed only at great depths, Dr. Duncan 
dew a distinction between coral-reef areas and those in which 
diferent conditions pievmled. His argument had not so 
much been based on the depth of the sea os on the presence or 
otherwise of coral-reefs. The term deep sea had been given by 
Profesrso: Forbes to depths of ten fathoms and upwa For 
such depths ns those explored “at the present dny no tem short 
of ‘“‘abyssal” was appiopnate. Specimens illustrative of his 

were exhibited by Professor Huvey.—The Premdent called 
the attention of the Fellows of the Society to a proposed memoniol 
to the late Baron von Humboldt, and another to the late Prof. J.B. 
Jokes, in md of which contributions were desiied. He referred to 
c1culars and letters which were laid onthe table, and recommended 
these memiouimls to the favourable conmderntion of the Fellows. 


EDINBURGH 


difficult to disl in his opinion; but the chemist is tanght by 
the very nature of his science to proceed with slow and cantious 
steps, not only m experimenting, but also in theonsing, and he 
learns soon the same results need not necessarily proceed 
from the same causes, and that slight alterations in the mode of 
working may produce different results. More than the 
same results can be achieved by several modes of working, 
The President then alluded to chemical reaction as affecting 
geological phenomena; the weathming of rock masses; the 
mfluence of water holding certain gases and salts in solution on 
mineral substances; the production of Immestone and other rocks; 
and the formation of The effect of heat as well as water in 
pct dea aa of crystolime forms was alluded to, ‘as well as the 
eitificial formation of precious minerals, such es the ruby and 
sapphire, The cause of volcanic phenomena was neither solely 
connected with the existence of internal molten masses capable 
of being squeezed or blown through the external crust of the 
globe, nor to the presence of large quantities of the alkaline 
and othe: metals ready to be burned and ignited on the approach 
of water; but the President believed that the ieoa theory 
of the earth’s crust, propounded by himself yan ago, coupled 
with the doctrine of the correlation of the physical forces, was 
sufficient to account for all volame phenomena. The earth 1s con- 
stantly under magnetic and electrical disturbance, and knowing, 
as can now be pioven, that the physical magnetism and elec- 
tricity can become heat, there seems no necessity for fancying 
= existence of reservoirs of molten matter waiting for - 
Ber a through the crust, or ions uncombin 
chemical elements longing for wate: to ach their thus. The 
President showed expeiumentally the pasmge of magnetian 
into electricity and heat, by means of large magneto-electric 
apparatus, which heated and fused various metals, The address 
concluded with 1eference to spectrum analysis, as indicating the 
composition of the sun and other stars, and as demonstrating 
that there is a brotherhood of matte: and force throughout tha 
universe. 

The following gentlemen were elected :--As foreign members 
on the recommendation of the Counal—MIr. C. Hitchtock, State 
Geologist, Vermont, U.S. ; Premier Lieut. Dr. C, F. Latken, 
assistant in the Zoological Museum, Copenhagen; Dr. O. A. 
Loweson Morch, University Museum, As resident 
memberg——Mr. R, Scott Skirving, Camptown— pio by 
J. M‘Bain, M D., R.N.; Mr. H. Budge, C.A., 7, Hill Street 
-—pioposed by AL R. Brown. 

DUBLIN 


Statistical and Social Inquiry Society, Nov. 23.—Robert 
McDonnell, M.D., F.R S., read a paper on Patro and 
Puchase in makıng Hospital Appointments. Dr. McDonnell 
condemned the system of purchase, adducing many ieasons for 
doing so. In discussing the question he avoided all personalities, 
not alluding to the practice of any one hospital, but relying 


„solely on the umportance of appointments being made, not on 


account of the amount of money that a candidate could pioduce, 
but on account of his general ability and merits. 


PARIS 


Academy of Sciences, November 22.——M. Becquerel com- 
municated an eighth memoir upon electro-capulary pes 
in which he treated of .espiration, and the nutiition of the tissues, 
and of the muscula: currents and the current of the other tissues. 
The author stated hixpnnciple as follows: Two different hquids, 


Royal Physical Society, November 24.--This was the fuste| separated by a tissue, that is to say, a porous body capable of 


meeting of the session. Dr. Stevenson Macadam, the Premdent, 
delivered an address on the subject of Chemical Geology, m 
which he slated that chemistry had much to do in the evplana- 
tion of errata phenomena, and though not a believer in the 
chemical doctiine of volcanic action as genernlly understood, yet 
he trusted to show that the geologist must accept the hand of 
the chemist in chmbing up to an intelligent lanation of 
geological changes on the sutface of the Sobe Tha day has 
now gone by fo. either Platonists or jAvemen, or Neptunists or 
woatermer, to hold undisputed sway in the interpietahon alike of 
ancient and modern changes; and the truth lies in tho golden 
m and may be best t for in the emnest endeavouis to 
all knor iedee from all the eontending elements. The first 
lesson which a teaches us is to proceed cautiously and 
modestly to work. e geologist, with hammer in hand and a 
good shme of physical force, is almost taught by the nature of his 
vocation to ex the same results from the same causes, opera- 
ting in much the same way, and he becomes bold in theory and. 


ian Serge by the liquids, give ongin to elechical cunents 
1 ng hom the 1ecompomtion of two electriahes set Gee in 
the renction of the liquid, the walls of the capillary spaces ac 
as solid conducting bodies. These currents the autho: denomi- 
noted øeciro- , and the object of his paper was to 
demonshate their action in the vital phenomena above men- 
tioned, in order to establish an electrochemical theory of hfe. 
—The dispute about wine-henting was advanced a stage by the 
resenintion of a note from M, tte-Lamotte in answer to 
. Pasteurs last communication.—Of two ashonomical papers 
Father Secchi, the first related fo the spectrum of the planet 
eptune, and to some facts in spectium analysis, and the second 
descnbed a new mangement for the observation of the spectra 
of the smaller stars, and referred also to the meteois of the 
t4th November. The author stated that the spectrum of 
Neptune, liko that of Uranus, presents bands of absorption 
which do not occur in the solar Of the three pnncipal 
bands, one occurs at the limit of the gecen and yellow, about 
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The simplest method of all was the employment of a series of 
different angles suited to the altitude of the object ; but as this 
has some inconveniences Mr. Simms suggested the employment 
of an adjustable prism, as, for example, adjustable tilting of the 
field-glass of the cye-piece. This method, though simple, intro- 
anced undesurable optical effects, It necessary, there- 
fore, that the correction should be effected outside the eye-piece ; 
and the best method seemed to be the combination of a con- 
yero-concaye and a convexo-plane lens, the convexity of the 
latter fitting into the concavity of the former, and admitting of 
being rotated within it, so as to vary the corrective effect accord- 
ing to the state of the air or the position of the object observed. 
Mr. Cayley, F.R.S., afterwards noticed that the desired effect 
could be secured by combination of two prisms, m one of which 
there is a convex, and in the other a concave cylmdrical surface 
of the same curvature ; when these cylindrical surfaces are made 
to rotate on each other, the o te faces of the combination 
can assume any relative pomtion parallelism and an in- 
clination equal to the sum of the refractmg angles of the com- 
ent prisms. Both contrivances are described in Brewster's 
ae and it is satisfactory to consider that the troublesome 
ect of atmospheric chromatic dispersion can be corrected 
effectually by contrivances so well ‘known.—-The Astronomer- 
Royal then mvited the attention of the ing to a pro i 
which had been made by the American o ers, t the 


passage of Venus over the golar a ars ob- 
sery speciroscopists during the tranmt of 1874, for the pur- 
pose of determining the solar parallax. Mr. Huggins descnbed 
the methods of o ion avaiable for the ol tats Mr. 
Pioctor expressed doubts as to the accuracy of the ed 
method, remuking that the phenomenon, to be o to the 
best advantage, would require other stations than those selected 
for o uten] contacts, and that the effect of parallax, 
by causing Venus to cross different eee of the chromosphere, as 
seen fiom different stations, would be a fatal objection, mace we 
have no reason for believing that the chromosphere is uniformly 
deep. He remarked also we are not merely ignomnt of the 
exact ponit at which Venus will cross the san’s limb, but of the 


angle at which ber path will be unclmed to the hmb. Mı. Stone 


intimated his belief that we should find a number of difficulties 
cropping up mound the new method, which might render obser- 
vations as unsatufactoiy as those made in 1769 upon the intemal 
contact —After some 1emarks by the Chairman upon the advan- 
tages of applying photogiaphy to the comung transits, a pape: by 
Ali. Alexander Herschel, on the November meteors, was read to 
the meeting. Me. Herschel shows that there is evidence of a 
hiplicily in the meteonc steam, since in 1868 three distinct 
moxima were observed w England, America, and China. In 
1867 and 1866 also, three maxuma were observed, but thcy were 
not sepaated by so wide an interval.—Alc. Proctor then read a 
per on the application of photography to the tranmt of 1874. 
Che me was illushated by a chait exhibiting the passage of 
the earth thioneh the sheadow-cone of Venus, and showing along 
what lines stations should be placed, at any time, so that the 
relative displacement of Venus might be along a 1adial line of 
the wun’s disk. By so selecting stations (or umea) he remarked, 
the whole question would become mmply one of pmallax, no 
appreciable erroi would come in thro isplacement of the 
fiducial cross-lines, and so photogiaphy would do the best work 
it was capable of, for determming the sum’s distance. In reply to 
Mr, Proctor’s comments on the unpoi tunce,of the coming transits, 
Mi, Stone pomted out the close conespondence of the results he 
hos deduced from the observations im 1769., with the various 
other determinations of the sun's distance, and expressed his 
doubts whether an pona improvement can be made in 1874 
ond 1882,—-Mr. Birt then read a peper on the spots which are 
visible on the floor of the lunar crater Plato, of which he exhi- 
bited an interesting drawing.—Mr. Bro read a paper on 
the changes of colour which the eguatomal belt of Jupiter hes 
recently exhibited; and indicated the ımportance of a careful 
series of observations directed to the determination of any 
penodiaty which may exist in these -—~In descri the 
American photographs of the eclipee of August, Mr. la 
Rue remarked that they confirm the evidence already afforded by 
his own observations in 1860, and those of Major Tennant in 
1868, that the corona, in part at least, is a solar phenomenon.— 
The Eiaa Sri with an announcement on the of the 
Chairman, that a medal had been struck at the Imperial poms 
France in honour of Hind, Goldschmidt, and Luther, on 
occasion of the discovery of the hundredth planetoid in 1868. 
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Geological Society, November 24.—Prof T. H. Huxley, 
LL. D., F.R.S., Premdent, m the charr.—Robert Arnold Barker, 
M.D., Civil Medical Officer, Cachar, Bengal, was elected a 
Fellow of the Society.—The following communications were 
read :—{1), On the Dinosauria of the Tnas, with obase: vations on 
the Classification of the Dinosauria,” by Prof. Huxley, LL.D., 
F.R.S., President. The guthor commenced by refernng to tho 
bibliographical history of the Dinosauria, which were first Te 
nised as a distinct group by Hermann von Meyer ım 1830. Lie 
then indicated the gen charncters of the group, which he 
proposed to divide into thiee families, viz. — 

L The MucaLosauripa, with the genera Teratosaurus, Paleo- 
saurus, Afepalosaurus, Potkilopletron, Lelaps, and probably 
Exuskelosaurus ; - 


IL The ScxeLiposauRrip#, with the genera Thaodontasaurits, 
, Pholacanthns, and Acanthopholis ; and 


HI The IGUANODONTIDÆ, with the genera Catresanrus, 
lguaneden, Hypstlophedon, Hadrosaurus, and probably Sve 
Opes, 


Compsognathss was said to have many points of affinity with the 
Dinosauria, especially in the ornithic character of its hind limbs, 
but at the same time to differ from them in several important 
perticulars, Hence the author p to bi Sede Com athus 
as the representative of a group (Compregvatha) equivalent to the 
tras Dinosauria, and forming, with them, an order to which he 
gave the name of ORNITHOSCELIDA, ‘The author then treated 
of the relations of the Ornithoscelida to other Reptiles. He ın- 
dicated certain peculiarities in the structure of the vertebice which 
serve to chaiacterise four great gioups of Reptiles, and showed 
that his Ornthoecelida belong to a gioup in which, as in ne 
Crocodiles, the thoracic vertebre Tare distinct capitular an 
tubercular processes springing fiom the arch of the veitebrn. 
This group was said to include also the Crocodilia, the Anomo- 
dontia, and the Pterosauria, to the second of which the author 
was inclined to appioximate the Ormthoscelida, Asa nen ally of 
these reptiles, the author cited the Permian Asrasanras, the 
sbcture of which he discussed, and stated that it seemed to bea 
teirestrind reptile, leading back to some older and less specialised 
reptilian form. With regard to the relation of the Ormthoscellda 
to birds, the author stated that he knew of no character by which 
the structure of bids as a class differs fiom that of reptiles which 
is not foreshadowed in the Omithoscelida, and he biichly discussed 
the question of the relationship of Pterodactyles to binds Je 
did not conaider that the majonty of the Dinasauiin stood so 
habitually upon their hind feet as to account for the resemblance of 
thelr hind hmbs to those of buds, by sumple simuaity of function, 
The author then proceeded to notice the Dinosanna of the Tring, 
commencing with an listovcal account of om knowledge of the 
occurence of such reptilian forms in beds of that age. Ife 
identified the following Triassic 1eptilan-forms as belonging to 
the Dinosauria:— Zeratoraurus, Plutosta: us, and Zancledon {hom 
the Gaman tnes; Shevodextesanrus aml Paleasanrus from the 
Bristol conglomerate (the second of these genera he iestiicted to 
P. eylindredon of Riley and Stutchbuy, then Z. WNatpøodon being 
ieferred to Thecedontosaurus); Cladyedon fiom Warwickshire ; 
Deuterasaurus from the Ural; Askisirodon from Cential In- 
din; Clearysaurus and Bathyenathus from North America ; 
and probably the South Afmcan Priste osanrus —Sn Rodeiltck 
Murchuon, who had taken the chair, inquired as to the lowest 
formation in which the bird-like chmacter of Dinosaurians 
was apparent, and was informed that it was to be recog- 
mised as low as the Trias, if not lowe —Mr Seeley insisted on 
the necessity for defining the common plan both of the Rep- 
tha and of the ordinal groups before they could be treatod of in 
classification, He had come to somewhat different conclusions 


as to the ping and classification of Sauians from those adop- 
ted by Premdent. This would be evident, in so far as 
concerned les, from a work on Omithosauria which he 


had just completed, and which would be published in a few days. 
—Mr. Etheridge stated that the dolomite conglomerate, in which 
the Thecodont remains occurred near Biistol, was distinctly at the 
base of the Keuper of the Bristol area, being beneath the sand- 
stones and marls which underlie the Rhetic series. There were 
no Permian beds in the area. He regarded the conglomcrates as 
probably equi t to the Muschelkalk, It was only at one 
int near Clifton that the Thecodont remains hed been found.— 

£E Huxley was pleased to find that there was such a diversity 

of opinion between Mr. Seeley and himself, as it was by discus- 
sion of oppomte views that the truth was to be attained, He 
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changes which have been observed, is so great as to suggest 
a strong probability that this nebula is much merrer to us 
than the stas which are seen along with it.- It may be also 
noticed that M. Le Sueur saw nothing to make him beleve in 
a7 development of stars m addition to those seen by Sir J. F. 
. eL” The Council of the Society belleves that an 
attempt to encourage and aid 1c researches is an 
object m full unison with the highest Royal 
Society's existence; and they have, therefore, after most careful 
okies ee to act on this conviction. A telescope of 
ighest powe: that is conveniently available for spectrosco 
and its Bake inquiries is being amicta, and will be ee 
trusted to such as, in their opinion, are the most likely 
to use it to the best advantage for the extension of this branch of 
science; and, in the first instance, there can be but one opinion that 
the peison so selected should be Mr. Huggins. The Piesident said: 
“The execution of this project was much facilitated by the receipt 
of £1,300 from a bequest made to the Society e late Mr. 
Oliveira; and in the beginning of PE A were iecerved 
from the chief opticians of the time, of which that of Mr. Grubb 
was accepted last April The conditions proposed weie, that 
the object-glass of the telescope should be of 1§-inches aperture, 
and not more than 15-feet f that the wenden: pean of its equa- 
torial should be such that it could be easily worked by the observer 
without an assistant, and that the readings of its circles could be 
made without leaving the floor of the observatory. Mr. Grubb was 
fortunate enough to secure two discs which had been exhibited 
by Messrs. Chance at the French Exhibition They me of first- 
Tate transparency, and as the construction which bas been 
adopted admits of the lenses being cemented, this object 
will fansmit an unusual portion of light. The respective indices 
of the glasses were determined by making facets on their 
at an angle of 60", and observing spectral lines though 
prisms thus formed with a spectroscope of such magnitude as to 
admit of their being placed on its table. The distinciness with 
which even faint lines are seen through 12 inches of the glass is a 
most satisfactory proof of ag pagal and clearness. From thes 
Professor Stokes computed the curves for the 1 and his 
numbers were almost identical with those which Mr. Grubb had 
obtamed. I may mention that some fems had been entertained 
that the equality of curvature in the adjacent sarfaces might cag 
up a ghost, if the lenses were used uncemented, and that this has 
been tied and no such effect was visible. Subsequently a rather 
novel addition has been made, bearing upon the radiation of heat 
from the stars, An object-glass intercepts so much of the heat- 
rays that, to economuse the infinitesimal effect which is expected, 
a metallic mirror is more promising. The equatorial is, therefore, 
at the suggestion of Mr. la Rue, provided with the means of 
ing the 15-inch achromatic for an 18-inch reflector; and 
this accomplished by means notable for thet: facility and 
their safety. The instrument will be ready for trial in December 
of the present year.” The rest of the address referred to the 
recent expedition, The Premdent then ed to 
the award of the Medals. The Copley Medal was awarded to 
M. Victor Regnault foi the second volume of his “ Relation des 
Expériences pour déterminer les low et les données physiques 
e op Hie Seceine est of Gis! aul enone 
investigations on the c Heat of and 
a paper on the Elec Force of Vapours, ‘The President 
remarked that the name of M, Victor Regnault had been 
associated for the last quarter of a century with the most refined 
and delicate experimental inquiries connected with the measure- 
ment of heat. The amount of labour involved in his researches 
the specific heat of simple and compound bodies, upon the 
dilatation of gases and va upon the comparison of the air- 
thermometer with the m thermometer, upon the clastic 
force of aqueous vapour, upon the determination of the density 
of gases, and upon hygrom , must excite the astonishment 
of all who could estimate difficulty of the problems 
attacked, the precision of the iesults attamed, and the 
fondamental character of the data which he had dete:mined. 
The Council has awaded a Ro Medal to Su Thomas 
Maclear, Astronomer Royal at the Cape of Good H for his 
measurement there of an arc of the meridian. The President re- 
-minded his andience that our sole know! of the figme of the 
southern hemisphere rested on the arc of the merklian measured 
La Cale, and now remeasured and extended by Maclear. 
ae are measurement, notwithstanding the well-known 
ability of the astronomer under whose supeiintendence 
‘dt was executed, had not commanded confidence. Maclear’s 
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arc has an amplitude nearly four times as great as that of La - 
Caille, and is, on this account, as well as on account of the 
eae accuracy In detail, far more ees | of confidence. 
ed which is derived from it is 1,133 feet shorter than 
that of La Caille; and as La Caille’s is 1,051 longer than that 
given by the spheroid, which, acco to Airy, represents the 
average of northern arcs, it is evidently a near approximation 
to the tmth. This is even more distinctly shown by the close 
agreement of the latitudes computed fiom the geodetic . 
measurements with those given by the sector-——that of the north 
ing o”°4 in defect, that of the south extremity o”'5 
in excess.——A Medal has been atrarded to Dr. A 
Matthiessen, F.R.S., for his researches on the elects 
other physical properties of metals and their all The 
President Sarasa eae these researches em the de- 
terminations of the specific gravities, the expansion due to heet, 
the thermo-electnc Aae A the electric conducting-power, 
and the effects of temperature u the electric conducting- 
power. Dr. Matthiessen’s in ion of the electric con- 
ductmg-poter of commercial copper had resulted in very great 
improvement of the conducting. of the copper wire used 
in submarine telemaphy. Closely connected with this nanch 
of his researches weie the investigations which Dr. Matthiessen 
cured out for the Electrical Standard Commuttee of the British 
Associaton, of which he was one of the most active members. 
The remstance-coils issued by that Committee, which had been 
very generally adopted as standard instruments, were all con- 
structed of an alloy of platinum and tin, which, after a long 
series of experimen ia rela tor purge cinco apd 
fitted for that purpose. Under the auspices of the Briti 
Association, Dr. Matthiessen undertook, a few years ago, the 
in ion of the chemical constitution of cast-iron, and of 
the mfluence exerted upon the physical properties of that metal 
by the several otha: elements which generally occur in assocld- 
tion with it. He had lately elaborated a method of agen 
re non, which promised to be fruitful in interestmg an 
fapcrant results m the hands of himself and jthe other 
chemisis with whom he has been associated in this inguiry. 
Dr Matthiessen’s researches published m the kal 
Transactions, on the action of oxidising agents upon organic 
bases and on the chemical constitntion of naicotics (the 
latter investigation having been conducted in conjunction 
with Professor G. C. Foster), furnished proofs of 
cess of his labours in organic chemistry. His resdarches 
were shed as well for ther diversity as for their 
uniformly complete and trustworthy character. — The fol- 
lowing officers are elected for the year :— President: Sir 
Edward Sabme, L.L.D.; Treasurer: W. Allen Miller, M.D., 
LL.D.  Secretanes: W. Sharpen, M.D., LL.D.; and G. 
Gabnel Stokes, LL.D. Foreign : Professor W. Hal- 
lows Miller, LL.D. The other members of the Council are: 
Frederick Currie, M.A.; Warren De la Rue, Ph. D.; Sir P, de 
M. Ae Bart; Profesor W. H. Flower, F.R. C.S. 
Eng. Ulam Huggins; J. Gwyn Jeffreys, John Marshall, 
F.R.GS. .; Augustus Matthiessen, Ph. D.; Captain Henry 
Richards, R.N.; the Maiquis of Salisbury, M.A.; C, W. Sie- 
mens; John Simon, F R.C.S.; Archibald Smith, M.A.; Pro- 
fessor L TE Smith, M.A.; Professor John T 
LL.D.; and Professor Alexander W. Wilhamson, Ph.D. 


Royal Astronom|cal Society, November 12 —First Meeting 
of Session. Mr, Warren De la Rue, F.R.S., vice-president, in 
the chair. The Chairman opened the meeting by referring to 
the illness of Admiral Manners, the president of the society, an 
announcement which was heard by flee with much regret. 
The minutes of the last meeting having been read and confirmed 
and upwards of 100 announced, Mr. Ca:rmgton read 
a descriptive of his observatory near Famham, Surrey, and 
of a vailety of infentous contrivances for tas fag efficiency, 
and especially the correct measurement of time. . Carrington 
intends sah with an alt-azimuth, which he has demgned to 
ensue the comfort and ent accuracy of the observer. 
The t tube ‘rotates on its axis, which is alwa 
horizontal ; ee ee ee oe “a 
object a t-angled prism, the t of w may be 
ae Mee cue be ika til oloa af di tube of the 
telescope. —The Astronomer-Royal was then mvited by the Chair- 
man to describe his recent invention of a method of correcting 
the chromatic dispersion of the atmosphere, He described tho 
various contrivances by which that object might be secmed, 
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Jurassic characters predominate in Nos. 1 and 2; No. 3 fs 
1ather cretaceous ; hence the divisional lme, :/ drewn at all, 
will fall between Nos. 2 and 3. But the author is of opinion 
that there is no necessity for drawing this hne, and he remarks 
that the whole of the four stages are combined by strong paleon- 
tological analomes. Species pass from I to 2, from 2 to 3, and 
fiom 3 to 4; Nos. rand 3 especially, which would be separated 
by the lne of demarcation of the two periods have about one- 
third of therr species in common. This hne would therefore be 
a very feeble one, and we should have to admit that in this 
Tithonian basin at any rate the separation of the cretaceous from 
the jurassic periods is singularly compromised 

ive have grven so long an analysis of the argumentative 
of Professor Pictet’s paper, that we cannot refer to his conclu 
remarks, except to say that they contain some important ob- 
servations on the method to be followed m geological 
investigations ] 





PHYSIOLOGY 


Reaction of Nerve-Substance. 

FUNKE some ago affirmed that nerve, like muscle, became 
acid after work, and at death. In this he was supported by 
Ileidenhain, and opposed by Ranke and others. He now 
icasserts his former statement, umng the delicate reagent cyan 
instead of litmus, and finds stong pioofs of the correctness of his 
views, The matter is not unimportant, as it is one of the few 
bases on which rests the broad eral assertion that nervous 
fend mental] achon is accompanied by material changes. [Cen- 
tralbt. med. Wissensch. 1869, No. 46 ] 


Action of Muscarin. 

SCHMIEDEBERG and Korex have published an account of the 
pharmacy and physiological action of muscarrn, the active con- 
stituent of agaricus muscarmis (amanita muscaria). This mush- 
100m poison seems to be not unlike the Calabar bean in its action, 
and belladonna 1s ın many respects antagonistic to it. 


Max SCHULTZE8S Archery fur Micrescopische Anatomie Y. 4, 
contains, among other papers : 

‘Ueber die D m der Netzhaut des Auges bei 
Menschen und bei Thieren, on Max Schultze. Desciiption 
of certam fibrilla ensheathing the rods and cones of the verte- 
brate retina, and believed by Max Schultze to be the real nerve 
endings An important memou, tending to harmonise the resnlts 
obtained from study of invertebrate and vertebrate eves. 
“Untersuchungen uber den feineren Ban des Pancreas.” Yon 
Dr. Giovanni Sariotti aus Tunn Description by a pupil of 
Kollicker’s, of fine mtercellnlar in the pancreas, smilar 
to those discovered by Hering ın the liver. ‘Die haaretragenden 
Smunesxzellen in der Oberhant der Mollusken.” Von Dr. W. Flem- 
ming in Rostock. A detailed description of certain fimbriated 
cells in the epide:mis of acephalous mollusks, and gusteropods, 
not wholly unlike, and occumng in the midst of, ciliate cells, but 
belreved by Flemming to be organs of sense. ‘* Ueber Radiolarien 
und Radiolenen-atge Rhizopoden des sussen Wassers.” Von 
Dr. Richard Greeff, Prnvatdocenten in Boon, Description of 
species of Clathridina, Acanthocystis, and several ies of new 
genera Astrodisculus, Hyaldampe, with discussion of their habits, 
anatomy, &c. 

PFLUGER’S Arcdz, ii. 9 and 10, :>—“ Ouecksilberluft- 
‘aoe pal Von IL Busch. A modification of the mercurial pump 
a oyed by Puger. The chief novelty ıs the occlusion of the 
orifices of the various parts by means of mercurial shoulder cups. 
‘Das Unterscheid des Geschmacksinnes fur Con- 
centrationsdifferenzen der eckbaren Korper.” Von Fr. 
Keppler m Tubingen. Keppler found ıt eamest to distmgu:sh 
by taste vanations of strength in ‘‘aaline” solutions, less easy 
in “acid” or “sweet” liquids, and least wasy m “ bitter 
liquids, though bitter substances (such as quinme) are those which 
require the smallest oo to make a definite impression 
** Ueber die A eit der Leber von dem Nervensystem.” 
Von E. Pfluger, Nebst Tafel IL und III. An important 
memor in which Pfluger extends to the lrver, the observations 
already made by hm on the salivary glands and pencress, 
aff the direct continuation of the nerve fibres with the 
secreting cells. “The hepatic cell is a nucleated swelling of the 
axis cylinder of a nerve” Contains also many other points of 
interest, touchmg the structme of the liver, and strongly 
supports the news of Dr. Beale. “Ueber den Emfluss des 
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Cyangases auf Haemoglobin nach spectroscopischen Beobach- 
tungen.” Von E. Ray Lankester, A shoit note affirming, in 
O tion to some German observeis, that cyanogen forms a 
definite compound with Haemoglobin analogous to those of 
carbonic oxide, &c. “Zur Kenntniss der Wi des Wein- 
istes” Won Dr. F. Obernier, Privatdocent ae Assistcnzarnt 
er medic. Klimk ru Bonn. A somewhat polemic paper con- 
testing the views of Bouvier, &c., noticed in NATURE, No. 2, 





SOCIETIES AND ACADEMIES 
LONDON 


Royal Society, November 30.—Anniversary Meeting. -—— The 
Prendent delivered his annual addiess, m which he touched upon 
several points of interest. One of the first subjects to which he 
drew attention was the Royal Society’s Catalogue of Scientific 
Papers, the printing of which proceeds satisfactonly. He 
remarked. ‘4 e the aid to be derived to scientific research fiom 
the index accordmeg to authos’ names is fully , there 
can be no doubt that the value of the Catalogue wil be gently 
enhanced by the fulfilment of the second part of the pa 
announced in the preface, namely, by the publication of an 
Alphabetical Index of Subpects. e pieparation of such an 
“Index Rerum’ as ws contemplated, has been for some time 
a subject of anxious, as well as careful, consideration by the 
Library Committee, and they have at length arrived at what, 
they have reason to hope, mill be a most satisfactory solution of 
the question thro a communication with Professor Julius 
Victor Carus, of Leipsic, who they found would be willing 
himself to undertake the task. I am happy to announce that 
the Council, acting on the i1ecommendation of the Library 
Committee, have entered into a veiy satisfactory ent 
with Professor Carus, who will be able io commence his labours 
in the en spring From the well-known scientific accom- 
plishments of Professor Carus, and his extensive experience in the 
peculiar work to be performed, as well as the confidence which 
will be reposed un him by all acquainted with the nature of the 
undertaking and interested] in its succem, we may consider the 
Society most foitunate in his services.” The Aleteor- 
ological Depaitment of the Boar of Trade, saperintended by a 
og Sa of the Royal ee next referred to; it isstated 
to rogiess. Conc the t Melbourne 
telescope the dent remarked: “ig e e nace election 
does not appear to have given the same satisfaction at Melbourne 
that it did at Dublin; but the defects complamed of may onze 
partly from an moperfect know of the principles of the instru- 
ment and inexperience in theuse of so a telescope, pai tly fiom 
experimental alterations made at Melbourne, and partly fiom 
atmosphencal circumstances. Those who are acquainted with 
the difficulties which Sir : F. W. Herschel expenenced at the 
Cape, will not be surprised that they should be felt at Melbourne 
to a much greater extent, on account of the far greater mre of 
the speculum, But I hare no doubt that if the instrument be 
kept m its original condition and as carefully adjusted as ıt 
was at Dublin, it will peiform as well m ordinary observing 
weather. The high mnpression of its power produced by the 
trials which were made of it when at Dublin, 1s maintamed by 
a sketch of a portion of the Great Nebula near y Argus, made 
by M. Le Sueur during two nights in June lost. Some ch 
in this nebula fiom the time when it was described by Sir J. 
F. W. Herschel had been mdicated by Mr. Powell and other 
observers, though with instruments so much infenor in power to 
his 20-foot reflector, thet little relance could jaa on them ; 


however, here the evidences of are indisputable. The 
pecuhar o im the nebula which Sir Joba Herschel has 
computed to a 


te, is still very sharply marked, but its 
shape and magnitude have altered. ia ilen extremity is 
opened out into a soit of estuary; one of the remarkable con- 
strictions seen in 1834 has disappeared, and the other has shifted 
its place. Two stars which were then exactly on the edges ot 
the o are now at some distance within the bight nehiloaity ; 
the nebula has become comparatively famt near y Aigus. Another 
1émarkable change is the formation of a V-shaped bay south and 
the whose edges are so bright that if it 

ad then existed it could not have been overlooked in the 20-foot 
reflector. Another feature, which, however, was haps not 
within reach of that telescope, is an oval which M. Le Sueur 
describes as ‘full of complicated dark markings and pictty 
bright nebular filaments.’ The angular magnitude of the 
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is considerable. Thallium has three ara/ates, much resembling 
those of the potasstum senes ; their solubility, however, increases 
(instead of decreasing) as the oxalic factor accumulates. The 
sormal exalate dissolves in 68 parts of water at 15°, and in II 
of boiling water. The density is 631. On heating, it behaves 
lıke plumbic oxalate. The crystals of this salt belong to the 
clno-rhombic system, but are quite unrelated to any ‘of the 
co ing potasmic or ammonic oxalates hitherto described. 
The e of the optic axes is parallel to the plane of symmetry ; 
the double refraction is very enegetic Sf yd'ro-thallous oxalate— 
TIHC,O, + Aq. 

crystallises in the clino-rhombic system ; but its primitive form 
is nreconcilable with that of h potassic oxalate The specific 
gravity is 3 97I. It is soluble in 19 tumes its weight of water 
at 15°, in less then its weight of bowing water. There is 
also an anhydrous salt, whose pnmitive form is an oblique 
1homboidal prism, likewise mcompatible with the potasmc salt. 
In both, the double refraction is energetic, and the acuto 
bisectrix positive: but, m the former, the plone of the optic 
axes 18 parullel to the plane of symmetry; ın the latter, it is 
normal to that plane. the former, the proper dispersion is 
strong, with p < y; in the latter, it us weak, with p>». The 
oxalate— ` T1,C,0O, + 3H,C,0O,+ Aq. 
(‘‘quadroxalate ”), is closely akin to the aaa E otc 
salt, both in composition and geometncal form. It shows a 
powerful double refraction. plane of the optic axes is 
almost normal to the base. The proper dispersion of the axes 
is decided, with p < y ; the acute bisectrix is negative, and very 
oblique to the base. The crystals are very fragile. 

ous picrafe is anbydrous. Its colour ıs yellow, when 
prepmed with but once cooling; but, by Deville’s method, this 
1s gmdunlly modified to a vermilon-red. At 150° the dry 
red salt ıs soon transformed futo the ow modification. 
Thallous picrate 1s less soluble than Pae pasha one part of 
it requinng 280 parts of water at 15°, while potassic picrate 
requires 245. Its density is 3:039. Even a tem of 
270° fails to decompose it, but at 300° it detonates with violence. 
The red crystals ae clino-rhombic ; have a vitreous lustre, 
‘and the plane of their optic axes is el to that of symmetry. 
The mean value of the index of refraction is 6 = 1°827 (for the 
yellow line of sodium), 


Reduction of Cupric Salts by Tannin 


E. PALLUCCTI has pointed ont that tannin in all its forms reduces 
cupric onde in e solution, and forms a red precipltnte of 
cuprous oxide, just in the same way as glucose does; and that the 
neglect of this curcumstance has led to many errors m the estimation 
of sugnı spe gar E ially ın the valuation of the 
must of the grape : for this liquid contains the tannin derived from the 
` skins of the grapes; and consequently, if the quantity of sugar 
contained in it is determined by that of the cuprous oxide thrown 
down, without regard to the reducing power of the tannin, the 
sugar in the must, and therefore also the alcohol which it 1s 
capable of yielding by fermentation, will be over-estimated. This 
source of ‘error may, however, be easily eliminated by first treating 
the liquid under cxamination with basic lead acetate, which com- 
pletely precipitates the tannin ; the glucose may then be estimated 
in the filtrate. i EI pe 

The importance of attending to this matter in saccharimetric 
researches will be evident, when it 1s remembered that tannin 1s 
a substance very widely diffused in the ble kingdom ; and 
that many vegetable substances, in which sugar is frequently 
sought for, contain at certain of their growth a geen of 
tannin two, three, four, or even five times as great as that of ther 

; the ter number of fruits, not excepting the grape, 
belong indeed to 


to this category. Other substances besides tannin, 
as for example gallic pyrogallc acid, and many colouring 
matters, including that of wme, are also capable of reducing the 


alkaline cupne solution; but all these, as well as tannin, are com- 
pletely precipitated by basic acetate of lead. Ann. di Chem. 
app. alla Med., Sept. 1869, p. 132.] 


In the se vaste re of quinine and cinchonine, a black, tarry 
substance is found in conmderable quantity. This product, the 
“qummoidine” of commerce, contains a number of cinchona 
alkaloids, butis not used to any great eatent in medicne. MM. 
Henry, Duguet, and Perret have mùch increased its value by 
converting the alkaloids into picates, thus forming a muxrture 
which can be used with advantage as a very cheap and efficient 


febrifuge. f 
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The Tithonian Stage 


PROFESSOR PICTET has communicated to the Swiss Sociely of 
Natwal Sciences a most interesting report, containing a detailed 
discussion of a question which has lately acquired much impor- 
tance, namely, the limitation of the cretaceous and jnrassic 
periods, The Tithonian beds (Titonische ) of Oppel, as is 
well known, occupy a sort of intermediate tion between the 
great jurassic cretaceous series of deposits, and they have 

tefeired by different authors sometimes to one and some- 
times to the other of these great formations. Thus, Professor 
Oppel himself considered that his Tithonlan stage brought the 
jurassic period a step forward in time, whilst M. Hébert 1egarded 
the deposits studied by him as the lower put of the 
cretaceous formation further back. f late yems these doubtful 
deponts have been detected m many places, scattered from the 
Ca:pathians to the Mediterranean, though Italy, Switzerland, 
France, and Spain. 

Professor Pictet considers that wherever these beds occur, 
the arrangement of the strata is in accordance with the folowing 
sectional view :— 

I, Neocomian stage proper. i 

2. Valangian stage and marls with Dalemnstes latus. 

3. Bernas limestone. 

4. Tithonian stage. 

3 Bed with large specimens of Apiyckus (Kimmeridgian} 

. Jurassic fauna with Ammozites ten uilobains, 

The question to be settled is where, if anywhere, in this 
section the line of division between the j cand cretaceous 
formations 1s to be drawn, between 3 and 4, between 4 and 5, 
between 5 and 6, or finally the middle of 4, dividing 
it Into a jurassic and a cretaceous Tithonian. 

The Stram limestone, which the author regards as nearly 
identical with the limestone of the Porte de Fiance and Any, 
contains 55 species of Cephalopoda, of which 50 hare been 
described as new by Zittel, whilst the other 5 have their analogues 
in the cretnoecous period. This would seem to be m’ favour of 
the cretaceous nature of this bed ; but the Brachiopoda, which 
have been thoroughly worked out, tell a different tale: of 38 
species 26 are new, II belong to the jurassic period, and 1 ( Zerr- 
ératula janitor, Pict.) 18 common to this deposit and that of the 
Porte de France. It appears, however, that the strict contempo- 
raneity of these fosuls ıs somewhat doubtful, masmuch as Zittel 
has found that the molluscan fauna of Stram (omitting Ce- 
eral and Brachio ) i nearly identical with those of 

ummis and Mount Saltve, which have been hitherto 1.egarded 
as Corullian. But neither at Wimmis nor at Mount Saléve does 
Terebratula aad occur, nor are any of the Cephalopoda of 
Stramberg found there, so that it is possible the Stramberg 
deposit consists of two beds, of which the newer contams the 
above-mentioned Cephalopods and Zerebratu/a janitor, and the 
older corresponds with the Swiss depomts at Wimmis and Mount 
Saléve—the latter might then be the highest te:m of the jurassic 
series, and the upper Stramberg bed the lowest of the cretaceous, 
thus carrying the divisional line thiough No. 4 of the above sec- 
tion. M d has found the fauna of Zerebratula moravica, 
which is also that of Wimmis and Mount Saléve, occupying 
deposits in Provence which are covered by beds containing 
Kimmeridgian and Portlandian Ammonites, and therefore 
evidently jurassic, From the consideration of these facts the 
author infers that there have been in different regions two differcnt 
orders of succession. In one (Provence, Saléve, Wommis,) the 
s aro neaily in conformity with those which occur in the rest 
of France, and the limits of the Jurassic and cretaceous penods 
appear to be clear. In the other, included between the Capa- 
thians and Italy (with a portion of the French Alps, &c.), the 
Tithonian stage pievails upon the confines of the two great 

ods. ° 
P an investigation of the paleontology of the beds thus 
characterised as forming the Tithonian stage, Professor Pictet 
arrives at the followmg divisions in ascending order +— 

1. The fauna of Asemonztes tenuslobatus. 

2. The fauna of the mfenor Tithonian, known principally from 
Rogozmik, the blue marble of the A ea, and probably the 
Tyrolese limestone with Zerebradda i f 

. The fauna of the upper Tithoninn or Stramberg limestone 

4 The lower Neocomian stage, especially the Berrias limestone 

( Zerebratula diphyordes). ` 
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BALLOONERS will rejoice at hearing that Messis. Hachette 
and Co. have issucd a magnificent work on the Aerial Voyages 


of Glaisher, Camille Flammarion, W. de Fonvielle,- and Gastan 


Tissandier. The ilostrahons are excellent. j 


Two handsome volumes devoted to the “Life and Letters of 
Faraday” have been issued by Messrs. Longmans, and received 
by us just as we were going to press. The author is the 
Secretary of the Royal Institution, Dr. Bence Jones, whose 
delightful memol: of Faaday communicated to the Royal 
Society last year has been perused with pleasuie by all scientific 
men. 

Tug committec of the Council on Education have placed at 
ihe disposal of the Univeisity of Oxford two of the thirty 
cahibitions, value 25/ each, given by Sir Joseph Whitworth, to 
assist deserving students in competing for his scholarships in 
mechanical science. 





BOTANY 
Spontancous Movements in Plants 


M. Lecocg, of Clermont Ferrand, iecords in ihe Belgigue 
HorticHs some ular spesmodic movements in the leaves of 
Colocasia esculenta, These motions bear no resemblance to those 
produced in the Sensitive plant by the warmth of the hand, but 
Occur spontaneously independently of the action of the wind or 
of any external canse, at inter vals, and at different periods 
of the day and might. M. describes the movement as a 
hind of tiembling or quivering ailecting the whole plant, saffi- 
ciently powerful to tynkle little bells attached to the branches, 
and on one occasion even to shake the pot in which the plant was 
contained, and to resist a pressure of the hand, the number of 
the pulsations varying from 100 to 120 per minute, He states 
that the eee enki is destitute of the stomata with which the 
leaves of plants are generally provided, expecially on their under- 
su face, and attributes the phenomenon to the incessant pulsations 
af the ım prisoned sap, 


Decomposition of Carbonic Acid by Leaves 


M. P. P. DEHERAIN has been continuing his researches on 
the evaporation of water from the leaves of plants, and the de- 
composition by them of carbonic acid. Fhs previous in - 


tion had established the fact that these two fimctions of the 
leaves proceed pars the same conditions favouring the one 
as the other ; and both are determined by the 


d and 
nature of the light to which the leaves are as by 
the tem He now attempts to show that it is not the 
intenmty only of the light which determines the rapidity of the 
phe ear of the water, and of the decomposition of carbonic 

; but that certain 1ays of light are far more efficacious than 
others. A careful series of experiments on the submerged leaves 
of Petamogeion crispus, accurately weighing the quantity of gases 
emitted, showed-that under the mfluence of yellow light 26 20c. 
af gas were Somers while under the influence of blue rays of 
the same intensity the plant disengaged only 5°8 cc. of gas in 
the same time. A on of the experiment established the 
following laws — Ist. all the rays of light are not equall 
efficacious in determining the decompostion of carbonic acı 
ad, That even with the same intensity yfllow and red rays act 
more EAr than blue or violet. 3d. That the 1elation 
which been established between decompomtion and evapo- 
ration is maintained also with t to the ielative influence of 
different reys of light. [Comptes Rendus] 


New Coffee Fungus 


Tue Rev. M. J. Berkeley forwards to the er's Chronicle 

a letter from the well-known botanist, Mr. Thwaites, of Ceylon, 
in which he speaks of the consternation caused among the coffee- 
planters of that island in ca Wale the rapid increase of a 
tic Fungus in the coffee-plantations, causing the leaves to 


off before their proper time, and en the safety of 
the crop. It is a singular fact that seat Sign Beamer toon: 


mnd of Fungus which haye been received in this country 
from Ceylon this particular one does not occur; not only is it 
an new species, but it is with difficulty referable 4o any 

section, intermediate between the true moulds 
and the Uredes, r. Berkeley establishes from it a new genus 
Hermiltig, À A. W, B, 
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CHEMISTRY 
Thallium Salts.—II, 


MM. Lamy AND DES CLOISEAUX haye 
thallous salts named below. The Jerroeyant 


in examined the 


: Ti, FeCy, + 2Aq. 
hes a beanhfnl yellow colour, a density of 464I, and is icadily 
dehydrated by heat Exposed to dry aur, the crystals miadually 


lose their transpmency. Water dissolves more of this than of 
tassic ferro-cyanide, the actual solubility is shown by the 
ollowmg numbers- 

100 grm water dissolve at 18°... 0°37 gm. feiro-cyamde 
” » » at IOI. . ae P R 
The crystalline type to which this salt be is a doubly oblique 
prism. It iii a hugh degree of ae REE the 
plates of it, cut parallel to the plane of cleavage, show a well- 
iia heey of iings under the polanser. ‘I'he crystals me 


ve. e 
Thallus tatrmates and ates are remaikeble for the 
readiness with which ae yield large and brilliant ciystals 
LI pdtro-thallous tartrate, C,H,T1O,, generally crystallizes in benu- 
iful white prisms, which have a silky lustre, duc to the picsence 
of a number of Jongitudinal stre ; 111s soluble in 122 parts of 
water at 15°, and in 6 parts of water at ror". The density of the 
crystals is 3°496, and they are, as already found by Lang, optically 
and geometrically isomorphous with hydio-potassic tatiate. The 
nentral tartrate is prepared by adding thallous carbonate to boil- 
ing aqueous hydric tartrate, until alkalinity ensues On cooling, 
transparent, lustrous crystals make their appearance , their 
specific gravity ıs 4'658; they are unalterable ım air at the 
oidinary temperature; at 100°, however, they become opaque 
and anhydrous. They dissolve in five trmes then weight of water 
at 15°, and in a tenth of then weight of boilmg wata. The 
formula of this salt 19- 
a{C,H,71,0,). a 
It crystallises in forms belonging to the clino-rhombic sysiem— 


Plane angle of the base 2... 2... 106° 59'26" 
Plane angle of the lateral faces » 1or’s57 41" 
Obliquity of the pnmihyve pnsm. . . 110°23'00" 


The double refraction is very energetic. The plane of the optic 
axes is normal to that of symmetry The acute bisectrix is nega- 
tive and icular to the honzontal dingonal of the base. 
The horizontal dispersion is pretty decided, as 1s also the proper 
dispersion of the optic axes, A ing < y. Sadrevkallots tar- 
trate— C,H,NallO, + 4Aq. 
1s prepared in the same manner as common Seignette salt, with 
which it agrees not only in composition, but also in figuic; but 
it differs from that body ın the orientation of its optic axes, Theo 
we soluble in half their weight of water at 20°, ond 
oresce when handled. The acute bisectiix of the optic aacs us 
ai and normal to the base; the sae Slt though con- 
siderable (with p > y), is much smaller in the common 
Seignette sal When redissolved in water, and allowed to 
evaporate spontaneously, the above compound yields a more 
complex tartrate, having the formula— 
C,H, TINa0, + CGH iT hOg 
and ing in the rhombic system. As regards foim, it may 
be referred to a right rhombordal pnam of 98°40’, diffenng chiefly 
in height from the tartrate just described. The acute biscctrix is 
positive. DT Aallre-stibtorylte fartrate— 
` C,H,TUSbO)O, + Aq. 
is less soluble in water than the corresponding polassic salt. The 
i hae gre quite permanent, and hare the specific gravity 3 99. 
though geometrically tomorphous with the potassic salt, the 
two tartrates differ onpa m optical properties At 15* to 
20° the optic axes are perfectly united for all the colours of tho 
TA but at 70° they separate to the extent of 20°—25°, in 
e plane pasing through the principal dingonals of the bascs of 
the primitive prism. eir acute bisectrix is negative; dispersion 
inappreciable. Dithallous poratartrate ts anhydions, has a density 
of 4°659, and is capable of crystellising in two disimct forms, 
The two forms, which both belong to the clino-rhombic system, 


are distinguished by the followmg nombers— 


Normal. Irregular 
Plane angle of the base... .. . . 68°55’56" So%16'22" 
Plane angie of the lateral faces . . . go"16'24” 95° 9/36” 
Obliquity of the piumitive prism . . . go"20'00" B2eavloot 


In both, however, the dispersion 1s with p>»; the 
acute bisectrix is positive and the separation of the optic axes 
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A SUBSCRIPTION list has been opened for the puipose of 
having a model of a bust of the late Professor J. Beete Jukes, by 
Mr Watkins, copied in marble, the marble bust to be placed 
in the Gallery containing the collections of the Geological Sur- 
vey of Ireland, of which survey Mr. Jukes was so Jong the 
acting director. Subscriptions are limited to a guinea, and only 
about 30%. remains to be collected out of the 7o. required. 


THE death is announced of M. Henry Testot de Ferry, of 
Bussi¢res, near Macon, the author of more than one treatise on 
archeo-geology. The work by which he is best known is on 
illustrated quarto pamphlet, ‘‘L’Anciennete de l'homme dans le 
Maconnais,” published ın 1867, which gives an account of some 
of his discovenes of flint implements both in caverns and in 
superficial deposits in the neighbourhood of Macon. He died at 
the early age of 43 

A SCIENTIFIC and literary soclety has just been formed at 
Winchester. The first meeting was held in the Hall of the 
Mechanics’ Institute on Thursday evening last, at which an 
inaugural address was delivered by the Rev. C. A. Johns, of 
Winton House. Mi. Johns, in his address, which is published 
ın one of the local newspapers, ieviewed bitefly some of the 
latest scientific discoveries, and suggested several subjects of 
inquiry within the range of the members of the new society. It 
appears that the microscope 1s one of the pnncipal instruments of 
research with the Winchester naturalists, and hints were thrown 
out how this instrument might be usefully employed in this 
locality for the general promotion of science. In particular, n 
careful examination of the chalk of the neighbourhood was re- 
commended for the purpose of dete:mining to what extent it 
differed from, or was identical with, the Phrenpine diedgings. 
After the address the meeting set to work to finme laws for the 
government of the society. Some discussion arose with regard 
to the name of the society, and the admission of ladies to the 
meetings. It was ultimately decided not to allow ladies to 
attend the ordinary monthly meetings, and the name agreed upon 
was “The Winchester and Hampshue Scientific and Literary 
Society.” Mr. Johns was elected president, Dr. Neal treasurer, 
and Mı. Angall secretary; and ten othe: gentlemen consented to 
act with them as managing committee ‘The use of a large room 
was kindly offered to the society by Mr. Savage, ond as the 
number of members 1s aliendy 50, there seems every probability 
that the society will floursh. 

WE learn from the Viennese correspondent of the Sfandard 
Newspaper that Karl Vogt is giving a course of six lectures ata 
Roman Catholic College in Vienna, on the Primitive Condition 
of Man. The first lecture wns attended, we are told, by a clowde] 
and highly 1espectable audience. 


Two Russian tmvellers, MAI. Ewnst and Logist, have applied 
to their Government fora concession to work some gold fields 
which they say they have discovered in Lapland. They passed 
a month in the district in question last summer It is almost un- 
inhabitable, being without vegetation of any kind, and the travel, 
lers weie obliged to leave 1t, after obtaining nearly 60 ounces of 
fine gold, because they had exhausted all then provisions, and 
none were to be had on the spot. 


Land and Ifater announces that Mr. Frank Buckland, In- 
spector of English Salmon Fisheries, and Mr. Archibald Young, 
Commissioner of Scotch Salmon Fisheries, have been appointed 
by the Government to inquire into the condition of the salmon 
fisheries of Scotland. 

ACCORDING to the Srittsh Aledical Journal the annual salaries 
of the professois in the Universities of Austria are in futute to be 
uniform—1,800 florins, with an inciease of 200 florins every fifth 
year Hitherto, the rate of salary has been very vanous ; belng 
at Innsbruck and Lemberg 945 florins, in Vienne 1,680, in 
Prague 1,635 ; with a decennial increase of 300 florms. 


THE Royal Hoiticultural Society of Jieland have decided on 
holding an eatra spring show in March for hyacinths and other 
sping flowers. 


THE whales which have been lately stranded on our own shores, 
one at Longniddry in the Firth of Forth, another at Langstone 
Harbour, dear Portsmouth, and others elsewhere, have given rise 
fo a discussion which promises to become interestmg. Mr. 
Flower holds to the Longniddry whale being either Ba/anopiera 
muscHins, or B Sibbald; while Professo. Turner of Edinburgh, 
together with other eminent Scotch natrrallsts, incline to Tegard 
1t as an undescribed species Thereis, we are glad to learn, every 
1eason to hope that the skeleton will be preserved, in which case 
the species will be finally set ot rest The measurements of the 
whale nie given by Land and Water os follows :—Extreme length 
82ft., girth 34ft , length round jaws 39ft., from front of lower jaw 
to back of mouth 17ft. 91a, breadth across jaws 7ft. gm, greatest 
expanse of tail 15ft. oin., length of flipper r1ft., average length 
of baleen 3oln. to 331n. ; length of calf 2oft. 


IT appears from the reports of the Viennese meteorologists 
on the storm which broke over the Austrian capital and other 
parts of the empire, that it was accompanied by a very remark- 
able variation in the atmosphenc piessure at different points 
close to each other. Thus, at Lemna, the presswe was 13°5 
millimeties, and at Lemberg 10°7 millumetres, under the normal 
pressure. The greatest vonation was in the distnct round 
Vienna, where the storm wos most wolent Between Bludenz 
and Ischl there wns a difference of 1 millimetre in 6} German 
mules, between Ischl and Vienna of one in 34, and between 
Vienna and Lembeig of one in rr only. In Northern Europo 
the barometer was low, and the thermometer high ; in, Southern 
Europe it was the reverse, 


THE Lyttelton Times of June last gives a report of a meeting 
of the Philosophical Institute of Canterbury, N Z , at which the 
President, Dr ‘Haast, F R.S, rend a paper on the Sonrian 
Remains lately discovered by Mi T. Cockburn Hood, F G S. 
in that province, and taken by him to Europe The paper was 
accompanied by specimens and drawings: the latter weie by Mr. 
Triphook, and represented the most valuable of the specimens. 
They differed from other saunan remains, and consisted of large 
slabs of stone enclosing the upper and lower jaws and part of 
the skull of a large saunan reptile of the Amphicrlian sub-order 
of crocodilm, to which genera Teleosaurus belonged. It was cal- 
culated to have been from 18 to 20 feet In length. The author 
also stated that in Mr. Hood’s collection there were a great many 
vertebre, in one specimen fourteen dorsal vertebree still connected 
together, which, from their bi-concave character, might have 
belonged to the same reptile, the impiession of whose skull he 
had exhibited. There were also many bones belonging to 
Plesiosaurus, of which the principal ones formed part of the 
paddles or fins of the marine reptiles The paper concluded 
by stating that many other bones of crocodilmn reptiles were 
included in this collection, showing that New Zealnnd was at 
one time, like parts of the northern hemisphere, the abode of 
numerous large reptiles, 


WE leam from the 7?#zes of Saturday Inst, that Canon Green- 
well has recently been prosecuting his researches in the prehistoric 
tumuli with grent success. The banows examined are two very 
large round ones near Bridlington: they contained an unusual 
number of secondary interments, accompanied by a fine series of 
implements, pottery, &c. These {umuli possess n special point 
of interest in reference to the epparent tlsplacement of the 
primary interment We awat with interest Canon Greenwell’s 
report on this point. It 1s to be hoped that the numerous human 
remains discovered will be described by Di. Thurnham, or some 
other competent anatomist skilled in craniology. 
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the fall of an acroliie? LIumboldt, in his Aesmes, mentions two 
such instances. 

We also read in Cicero that the earthenware statue of the god 
(Summanus), which stood on the top of the Capitol of Rome, 
was shivered by lightning, and its hend sent into the Tiber. Is 
not the distance very great? J have myself seen fi ents of an 
elm-tree struck by lightning, in Eton Plaoying-fields, about ten 

ears ago, driven to a distance of twenty-five ynids. The 
mements were several feet long, and some of them must have 
weighed ten or twelve pounds, I shall be thankful for any 
information on these matters, C. W. D. 





NOTES 


WE give elewhae an account of the Anniversmy Meeting 
of the Royal Society last Tuesday; one of the announcements 
made, however, we prefer to detail here. Dr. Jobn Davy, 
brother of Sir Humphry Davy, has bequeathed to the Royal 
Society, in fulfilment of an expressed wish of his illustrious 
brother, a service of plate, presented to Sir Humphry Davy for 
the invention of the Safety Lamp, to be employed in founding a 
medal to be given annually for the most important discovery m 
chemistry made m Europe or Anglo-America. The directions 
given in the will, respecting the manner in which the plate 
should be disposed of, have been fulfilled, and the proceeds in- 
vested in India securities, yielding a little more than 30. a year. 
The Council will determine the form of the medal, and specify 
the conditions under which it will be awarded. 

THe Royal Institution Friday Evening Meetings ore ananged 
to commence on the 21st of Jannary. The evening discourses before 
Easter will probably be given by Prof Tyndall, Prof. Odling, Prof. 
Ruski, Dr. Carpenter, Mr. Clifford, Prof. Sylvester, Dr. Rol- 
leston, Prof. Roscoe, Prof, Huxley, Prof Williamson, and Dr. 
Blackie, The Christmas lectures (adapted to a juvenile auditory) 
will be by Prof. Tyndall, who has chosen Light for his subject : 
the first will be delivered on the 28th inst. at 3 o'clock. Arrange- 
ments have been made for the following courses before Easter:—On 
the Architecture of the Human Body, by Prof.}|Humphry, F.R.S.; 
on the Vegetable Products of Chemistry, by Prof Odling, 
F.R.S.; on Meteorology, by Mr. Robert Scott; on Plant Life 
as contrasted with that of Animals, by Dr. Masters, F.LS.; 
Deductions from the Comparative Anatomy of the Nervous 
System, by Prof. Rolleston, F.R.S.; an Introduction to the 
Sclence of Religion, by Prof Max Muller; on the Sun, by J. 
Norman Lockyer, F.R.S. After Easter, the following courses 
will be delivered -On the Principles of Moral and Political 
Philosophy, by Prof. Blackie; on Physics, by Prof. Tyndall, 
F.R.S.; on Astronomy, by Prof. Robert Grant, F.R.S.; on 
History, by Prof. Seeley. 

IT ts now generally understood that the Earl of Dunraven 
wil not be a candidate for the presidentship of the Royal Irish 
Academy, ond that the Rev. Professor Jellett, B.D., will be 
elected. Should this be so, we may look for a grent revival in 
the scientific forces of the Academy. 


AN important meeting has been held this week at Cambridge, 
for the purpose of considering the question of the abolition of 
univermty tests. The Master of Tnnity quoted a remuk made 
thity-five years ago by the present Bishop of St. David's, to 
the effect thot science, as well as literature, morality, and 
religion, would guna by such a measure; and from what we 
gather, the rending of this extract gave a tone to the mecting. 
Here are the resolutions passed :—Propased by the Master of 
Trinity, seconded by the Venerable Professor Sedgwick: ‘‘ That 
in the opinion of this meetmg the tme has come for settling the 
question of university tests ; that the mode in which the question 
is dealt with in the permissive Bull introduced by Sir. J. Cole- 
ndge is open to giave objections, and that any measure designed 
to effect such a settlement should include gn enactment that no 
declarmiion of veligious belief or profession should be 1equised of 


any person upon obtaining a fellowship, or as a condiuon of its 
tenure.” Proposed by the Master of Trinity, seconded by 
Prof Maurice: ‘That a representation be drawn up and pre- 
sented by a deputation to the Prime Minister embo ying the 
resolution just passed; that a commitice be appointel to 
draw up such a representation, consisting of the Master of 
St John’s, the Master of Tnmty, the Mester of Chiist’s, 
Professor Sedgwick, Professor Maurice, the Umversity Lilnot.an, 
Mr. Ferrers, Ary Potter, and Mr. Phea ; and that tie repre- 
sentation, when drawn up, be circulated for signature emoa all 
masters, resklent fellows, or resident cx-fellows, of c llege or 
officers of the University or of any college.” 


Ciumist’s COLLEGE, Cambridge, makes a most liberal offer to 
sludents of natural science, viz. scholaiships ond exhisitions, in 
number from one to four, and in value from 30. to 70.1, accord- 
ing to the number and ments of the candidates; that 1s to say, 
four well-informed students may each obtain a scholarship worth 
Tov, n year, ond tenable for some years, The cxaminations will. 
be on Apn? 5th, 1870, and will be open to any one, whether a 
member of Chilst’s College or not, provided his name is not on 
the boards of any other college m Cambridge, and provided ho 
ig not of sufficient standing fo. B.A. It will be open, therefore, 
to all unfergraduates of Oxford, and to non-collqziate szudcuts of 
Cambridge, as well as fo all students who are not member» of 
either University. The candidate may select for himslf the 
subjects of examination, and must send his name, &=, to the 
Master of the College before March 29th Further necewary 
information may be obtained from the Rev. W. Gun-on, Tutor 
of tho College. 


PROFESSOR PRINGSTEIN has been elected a cones; ondcent of 
the Academy of Sciences of Paris, to fill the vacancy caused by 
the death of Professo: von Martius. 


We have received the following from our Dublin cone 
spondent :—~The Council of the Royal Dublin Society have 
appointed Ali. HL. W. Dunlop, B.A. Dub., C.E., as .emporary 
assistant librarian. The Science and Ait Depaitinent, on con- 
dition that the Library of tho Royal Dublin Socicty should be 
open to readers from 10 o'clock AM. to 10 o'clock P.M cach 
day, Sundays and IJoly Days excepted, assented {> provide 
for the extra services of the staff of porters and for a tempoimy 
assistant librarian. Perhaps there is no other pubic hbrary 
in Great Britain and Ireland that is so completc!y nt the 
service of the public as this brary; and there is none that for 
its size possesses a larger selection of modern foreign works on 
literature and science. Its great defect is n usefu: working 
catalogue, and ft is to be hoped that the Science and Att 
Department, seeing how successfully the Committee has managed 
the affairs of this library, will not grudge them the small sum 
required to compile a catalogue. It may not be unnteiestins 
to mention that the expense mewrred in the binding of the work, 


essed by the Patent Office amounts to an average of Saf. n 


year. The works are presented by the Patent Office to several 
public institutions in Ireland. But while some town, such as 
Belfast, store them away in a lumbetr-room, in Dublm they me 
carefully arranged and substantially bound. The Libary 15 now 
open from 10 o'clock A.M. to 10 o’clock P.M. 


THe Board of Trinity College proceeded on Saturday last to 
fhe election of a librotian, and, somewhat to the surprise of the 
literary circle in Dublin, they adhered to their ancient custom, 
and elected one of then own body to this important post. The 
newly-elected libranan is the Rev. Dr. Malct, Senior Fellow 
and Senior Lecturer of Trinity College. Dr, Malet i> well 
known os a numismatist. He is the author of a ca alogue cf 
Roman silver coins in Trinity College, Dublin, and there i no 
doubt will make botb an efficient and popula libianen. ‘The 
Rey. Dr. Dickson ictains bis position as assistant librarian. 
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central belt, which has been for years a pearly-white, is now a 
1ich golden yellow. i 

Three or four dark maikings on the lower part of the southern 
dark belt nesmiest the equator will be seen to incline to the 
left. If our exith were removed to Jupiters distance, its disc 
would appear no larger than these dark masses, 20 enormous 15 
their extent, The rotation of the planet ıs can ying them towards 
the right: we may assume that the t vapour between them 
is left behind by the planet, which is here tavelling at the rete 
of nemly 3,008 miles an hour. 





JUPITRKR, OCTODER 9, 1869, ır PM GUT 


Spectrum analysis bes taught us to suspect that any change m 


the colour of light proceeding from an object, indicates a 

in the object itself. If Jupiter, the largest planet ın the solar 
system, has still retained so much heet as to shme partially by 
his own light, the present considerable change in colour may 
enable spectroscopists to obtain some information on this inte- 
resting subject. . JoHN BROWNING 


- Cuckows’ Eggs 


WILL you kindly grant me space for a few remarks in reference 
to the interesting paper on the of the cuckoo, by 
Professor Newton, in your last issue? I have no intention to 
criticise so able and accomplshed a naturalist: my object is 
muply to elicit information on some points of difficntt ; and as 
Mr. Newton promises r second paper,] I should be very glad if 
he would thiow any light on them. 

And first as to the colour and markings of cuckoos’ eggs. Are 
they so vanable as some assert? I must take leave to doubt this. 
I never met with such extreme varieties, nor can I hear amongst 
my oological friends of any who have done so One of the most 
eminent and experienced of living oologists has stated: ‘‘ As far 
as my own experience it teaches me that there are not manye 
birds the eggs of which differ-less than those of the cuckoo,” 
On the other hand, Mr. Newton says: a has long been noto- 
nons to oologists, that the of the cuckow are subject to 
great ey of colour.” then, is a point on which I think 

uither evidence is wanting. Dr. Baldamus mentions anteen 

varieties of which he alleges are cuckoow. Were these seen 
to be depomted by the bird, or how were they identified as those 
of the cuckoo? Dr, Baldamus does not appear to have taken 
them all himself Is there not room for error here? 

Mr. Newton saw these eggs, appears satmfied that they mers 
those of the cuckoo, and agrees with Dr. Baldamus in his con- 
clusions, that the object ee ee that the cuckoo’s 
should be “less caml y the foster- teas a 
stituted one.” How shen 18 this process effected ° Mr. Newton's 
explanation 1s that each hen cuckoo deposits her eggs only in the 
nests of one species, that her resemble thase of the species 
whose nest she uses, and that process is hereditary. 

Here it is that I am most in doubt. How is this hereditary 
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habit of laying a particular style of egg maintained? It is qute 
possible that habits may become hereditary; but is there any 
instance of a wild species of animal inhabiting one locality and 
freely intermingling, where some members pecuhanties of 
babit which are hereditary which their fellows do not? Mr. 
Newton will excuse me for saying, that the Golden Eagle he 
mentions scarcely fulfils these conditions. Js it Lkely there are 
sixteen varieties of our common cuckoo which aie only to be 
distmguished from each other by laying a differently maiked and 
coloured egg? Few birds are more vagrant or possess less con- 
Jugal or parental affection than the cuckoo. How then ae these 
sixteen varieties to be kept from crosmng? And if, as I believe, 


mterbreeding does take place, how can the alleged distinctive 
style of be Saak Here Iam at fault, and I shall be 
very glad if Mr. 


ewton will help me out of my diffculty. 
n the face of the alleged see that the egg shall be less 
easily recognised as a substituted one, how are we to acconnt for 
the that, in this country at least, a larger number of cuckoos’ 
args a nests of the hedge sparrow than in those 
of any other s e speckled brown contiasting s'ros 

with the gieenish bluo ones? RE a 


t 


W., J. STERLAND 


The Corona 


IN connexion with Mr. Lockyer’s paper ‘On the Recent Total 
Eclipse of the Sun,” the following o ons may be useful, 

I observed the total eclipse of July 1860, m company with my 
friends Piofesso. Chevaller and Mr. B. E. Hammond, at the 
We were on the: summit of a 
mountain of conmderable height, about 5,000 feet above the sea, 
and were therefoie under.somewhat peculiar atmospheric con- . 
ditions I observed specially four things :—~ 

(1) Venus ; which was then extremely near the sun, the 
thickness of the crescent being only I or 2 seconds, and therefore 
vey favourably placed for edi whether it has an atmosphere. 

(2) The extent of the corona, its form This Iam sure was 
veiy uregular; very nearly, if not quite, permanent dung the 
three minutes of totality; was nowhere less than 25in breadth ; 
in el aly the top in an inverhing telescope, 40’ in bieadth; and 
in another, the nght, was more than 60’ m breadth, running out 
in a long wavy lme like floes sik. I have befoie me the drawing 
I made at the me, dunng the fabio A 

(3) The amount of light given by the corona. This was 
estimated by a plage consisting of a + of dark plass, 
with a moveable slt, contrived by Mr. Ch , and now, I 
believe, in the possession of the Astonomical Society, with the 
place marked thiough which I saw the corona. It was as bright 
as a small cloud, distant 8° from the sun, 10 minutes after 
reappearance ; o1 as the moon when 2¢ days old, as tho sun was 


ra the colours shown by a variety of coloured mbbons during 
totality. Of these, the only observation that bears on Mr. 
Lockye’s paper, was that on the eatent of the corona. I 
estimated it twice ; once as ieaching, to the nght, 24 diameters of 
the sun,"and once, later on, at nearly 2% diameters. I had no 
micrometer, but could not OE (ere els wrong by so much 
as 10. I wrote down at the time, it underwent no perceptible - 
change during the echpse. It remamed visible for six seconds 


after the rea ce of the sun: 
I had, dere little doubt thet the corona 1s in the solar, and 
not terrestrial here, 
Rugby School, Nov. 11 


- Lightning In a Clear Sky 


We constantly find allusions.in ancient classical authors, to ` 

htning and thunder occurring in a clear sky. The former is 
often explained as referring to ee commonly known 
as “mimer behang or the reflection ir the sky of hghtning 
from clouds below the horizon, which becomes visible at E 
I have also seen it stated that in the calm and clear atmosphere 
of Italy, thunde: might be audible under mmilar condinons. 
These explanations, however, do not meet the case as stated by 
good obseivers amongst the ancients themselves. They do not 
explain, for instance, what ıs stated by Cicero amongst the 

rtents which preceded the wacy, of Catline—**that a 
omen citizen was killed by lightning on a cloudless day.” Pliny 
also mentions this case, adding that it yaa at Pompeii. 
If such a phenomenon as lightning, falling from a cloudless sky, 
is disbeheved by men of science, may not the circumstance stated 
above be explained by ampposing the man to harp been killed by 
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was that described by his brother before Section A of the 
Britssh Association at Exeter, By the time these lines are 
in print the cable may possibly have been laid, but much 
depends upon the weather, en the weather is fine, it 
usually takes half a day to lay each of the shore ends of 
a cable, and the deep-sea portion.is ordinarily paid out at 
the rate of five knots per hour. The time occupied in 

out the deep-sea portion of the cable now under 
notice should be about twenty hours in all. 





DR. PENNY, F.RSE. 


N our first number we had to record the death of 
Thomas Graham, one of the greatest chemists of 
the century, and formerly an occupant of the chair of 
chemistry in Anderson’s Institution, Glasgow. We have 
now to announce the death of Fredemck Penny, who, 
with the exception of the short interval between 1837 and 
1839, when Gregory was its occupant, has filled it with 
increasing reputation and success ever since Graham 
vacated it to go to London, thirty-two years ago, Born 
in London in 1817, he was devoted to chemistry from his 
earliest years, and studied in the Apothecaries’ Hall under 
Henry Hennell, F.R.S. It was while here that he was 
led to inquire into the combining weights of certain of the 
elements, by finding that the amount of potassic chloride 
obtained by acting upon pure potassic nitrate with excess 
of hydrochloric acid did not correspond with the quan- 
tity which theory showed should be obtained. Having 
made sure that the difference was not due to errors 
in his experiments, he ascribed it to inaccurate equivalents 
assigned to the elements. As the result of his investiga- 
tions, he showed that the equivalents tuirent at the time 
. for chlorine, nitrogen, potassium, sodium, and silver were 
not in striet accordance with experiment, and that the 
thesis of all equivalents being simple multiples of 
hy is no longer tenable.” "TPhil Trans. 1839. Part 
i, p. 32.] There can be no question as to the clearness of 
this paper and the value of the results obtained, and our 
interest ın them is in no way diminished when we find 
that the equivalents determined by Penny agree in a very 
remarkable manner with the mean numbers published by 
Stas, and that this agreement has been pomted out b 
that chemist. [Fresenius, Zeits, fur Annal. Chem. 1868, 
pp. 164,168. Compare Penny’s Table, Phil. Trans, 1839, i. 
Bee with Stass Fres. Zeits. 1868, p. 170. ] 

e paper was published in January 1839, and the 
same year he was appointed to the vacant lecturership in 
Anderson’s Institution. Dr. Penny himself has had but 
recently to give an account of his struggles and successes 
in Glasgow, since settling in it thirty years ago. Recom- 
mended by Graham, he went down to a sphere of hfe and 
action, more strange at that time to a native of London than 
it has since became ; but he devoted himself strenuously 
to his work, and at the time of his death had won in 
Glasgow and the West of Scotland a wide reputation as 
one of the clearest and most emphatic lecturers, and one 
of the most painstaking teachers. 





LETTERS TO THE EDITOR 
[The Editor does not hold himself responsible for opinions expressed 
by Ass labret . 


Lectures to Working Men 


I HEARTILY concur in My. Stuart's opinion, that the working 
men of land-—speaking at least for the North—-are fully 
aware of the value of Scientific Instruction in its strict sense. 
The coy ee has a interest for me; as in the winter of 
` 1866-7, | started in city a series of Sclence Lectures for the 
People, which, wich the kind help of Prof. Jevons, Dr. Alcock, 
and Dr. Morgan, were undertaken for the purpose of i 
whether the working men of Manchester really x jate the 
value of science instruction when given ina an bat scientific 


~ 
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form, Wlustrated with diagrams and experiments made on a scale 
guch as could be seen by a large audience. The experiment 
proved highly successful. Upwards of 4,000 people attended the 
thirteen Lectures which we gave, and the class of persons present 
was exactly that for whom the lectures were d ed; w the 
marked attention and interest invanably exhibited by the audiences 
showed how keenly they appreciated the imformation they 
received, and the insight into true scientific methods which they 
obtamed. 

The lecturer’s words were taken down 
the lectures were each week printed and published by Mr. John 
Heywood, of Manchester, and ly sold at one penny each at 
the door of the lecture-room and ae. I printed syllabuses 
of the chief points of my four lectures, and one was given to 
each entering the room. When I geo the subject of 
my lecture was the explanation of the principles of the 
Indestructibility of Matter and of Energy, with a description of 
Joule’s Determination of the Mechanical Equivalent of Heat, I 
think you will see that mere amusement was not the aim; the 
game remark applies to all the other lectures, and yet I never met 
with a more attentive and appreciative audience than these 
Manchester working men. 

Professor Jevons gave us a most excellent lecture on ‘‘ Coal, its 
Value and Importance in the Arts and Sciences ;”’ Dr. Alcock 
gave four capital lectures on Elementary Zoology, and Dr Mo 
a course va four on Elementary Phymology, a subject in which 
est interest was evin 
e chaiged one penny per head for admission, and he penny 
fees did not nearly cover the necessary outlay, which was deimyed 
by some fnends. Not only was the expense a difficulty, but the 
work of ca#irying on a system was moc than could be 
reguiaily and gratuitously borne by men whose strength vas 
already sufficiently by their own professional duties, 
Otherwise the lectnies would have certainly been continued, for 
we were all fully ed that no mode of commencing science 
teaching for the people is so effective as this, or so likely to pen 
into a permanent demand for scientific education amo the 
working classes. As a proof of this, I may add that for two 
winters a class was formed in connection with these lectures for 
regular instruction m Chemistry under an able Government science 
master—one of my pupils, who had ually raised himself from 
the position of a common factory For this inst uction 
sixty working men each paid 2s. 6g, for thirteen lessons. I often 
looked in upon them, and a more hard-working and enthusiastic 
class I never had the good fortune to see. 

If such science lectures, /ollowed by regular science in- 

ion, could be established every winter, under 
y competent teachers, in each of our great 
centres of industry, what invaluable results might not be 
accomplished ! This is truly a subject worthy of the attention of 
some of our wealthy philanthropists; if, indeed, Government 
does not take the matter up. ow much better would it be to 
devote money to the establishment of such a series of science 
classes, than, es is too often the custom, to employ it for building 
an almshouse | H E. ROSCOE 

Owens College, Manchester, Nov, 23, 1869. 


Changes in Jupiter 

DuRrING the months of October and November the planet 
Jupiter has presented a spectacle of singular and almost un- 
exampled beauty. The belts on the pianist are more than 
ngal i numerous, and they displey a greater variety of colours 
than I have ever yet seen ascribed to them. The equatonal belt, 
which has been for years the b bear gait of the “planet is 
now not nearly so bright as the light belts to the north and 
south ; usually it has been frees from markings, now it is often 
covered with markmgs, which resemble piled-up cumulus clouds : 
it has generally been colourless, shining with a silver-grey, or 
pearly lostre—now it us of a rich deep yellow, greatly resembling 
the colour of electrotyped gold. 

-The woodcut represents Jupiter as it was seen on the night 
of the 9th of March na telescope with a slvered glass 
mirror of 12} inches diameter. e upper of the planet is 
the S. pale. On this portion of the disc thme-are three dark 
belts, while on the N. there are only two. 

The poles of the planet are ash bigs, and the darker belts 
neerest to them present a darker tint of the same colour. The 
bright belts next these are pearly-white, and shine more bniliantly 
than an other portion of the planet The dark belts next to the 
central bright belts are coppery redr As already mentioned, the 
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Prof. Wyville Thomson succeeded me on the ioth of 
July, and madea short but very successful cruise to the 
northern part of the Bay of Biscay, where he dredged at 
the extraordinary depth of 2,435 lice or 14,610 feet. 
Some particulars of this eres) have already given. 
Dr. Carpenter replaced Prof Wyville Thomson on the rath 
of August, and explored the sca-bed lying between the 
north of Scotland and the Faroe Isles. The depths there 
dredged did not exceed 650 fathoms ; but the results are 
most interesting and important in a biological as well as 
physical point of view. Prof Wyville Thomson accom- 
cal Dr. Carpenter in the last part of the expedition. 
t terminated on the 7th of September. 
J. GWYN JEFFREYS 


(To bc continued.) 


UTILISATION OF SEWAGE 


\ E have been requested by the Secietary of the 
Committee * of the Buitish Association on the 
Treatment and Utilisation of Sewage, to print the follow- 
ing letter, which has been sent to the Municipal Authorities 

throughout the country :— . 
22, Whitehall Place, London, S.W. 

November 18th, 1869, 

S1R,—] have the honour to inform you that, last year, at the 
meeting of the British Association at Nonvich, a Committee was 
appointed to report on the Trentment and Utilisation of Sewage. 
In the first instance, a grant of £10 wns pee at the disp of 
the Committee, with which to defray the cost of pnnting and 
ee incidental to the collection of preliminary statistical in- 
ormation Through the kindness of Her Majesty's Government, 
the Committee was enabled to obtain Reports respecting the 
methods of dealing with town refuse practised in most civilised 
countries and that information has now been collected in a more 
sat a fonn than hitherto existed in any coun 
1s preliminary work being completed, the Committee was 
ae Bnitish Association this year at 
rtant 


re-appomtedat the meeting of 
Exeter, and the inquiry was considered to present such 1m 
features of social and scientific interest, that the sum of pe waos 
voted towards enabling the Committee to,enter more fully and 
practically upon the investigation of this subject The British 
Association being a purely scientific body, hns not at its disposal 
funds which would be equate or applicable for the full prose- 
cution of this very large and pressingly-important priate The 
Commitiee nevertheless desires to take advantage of the oppor- 
tunity created by the British Association, to investigate the entire 
subject in all its bearings-—-whether chemical, physiological, or 
engineenng, sanitary, municipal, or agnculturnl—and in a manner 
worthy of the body they represent. 

It is unnecessary to point out the enormous importance, 
especially at the present time, of a full and complete inves- 
tigation of this question by the light of the knowledge and 
experience now gained in the severni departments above alluded 
to ; but properly to carry out such an inquiry with a practical end, 
numerous observations, gaugings, and experiments, aided by smul- 
taneous analyses, are essentinl, and these cannot be accomplished, 
especially the anal without the continued od of efficent 
and therefore highly-paid assistants. Moreovet, from time to 
time it may be necessary for the Committee to purchase exten- 
sve appamtua, and to subject various inventions and processes Fo 
a thorough and complete test; for it ıs the desire of the Com- 
mittee, not only to ascertain, ns for as possible, the causes of the 
sanitary inefficiency of existing works, but also to inquire into 
every suggestion which affords promise of pmctical utility, in 
order that this investigation may be searching, the report prac- 
tical, and any recommendations that may be made authontative 

It is the wish of the several members of the Committee to 
devote, to the utmost of their ability, their personal attention to 
the work thus sketched out; but the expenses absolutely necessary 
to enable them to conduct so extended an inquiry cannot but be 


* The following are the names of the Committes —Ruichard B Grantham, 


Esq, M Inst E,FGS, Charman, j Bailey Denton, Esq, Al Ina 
CE,EFG, Thorohill Harmon, Esq, M, mt CE, Benjamin H 
Paul, Esq, PhD, FCS; Profas Wanklyn, FCS, Wuham Hope, Esq. 


VC, Professor Wilkamson, Ph D., F Professor Marshall, F RS, 
FRCS, Professor Corfeld, MA, M D, AÍ C Cooke, Esq , and Sir John 
Lubbock, Bart, F RS, Treasurer Subscnptioas should be pami to the 
credit of Sur John Lubbock, on behalf of the Committee, at Mess Robarts, 
Lubbock, Co ‘s, 15, Lombard Street, London, E C, 
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very henvy, and, unless they are able to secure an alequate fund, 
they must abandon the attempt to investigate the subject in this 
broad and comprehensive manner However, since there uw no 
subject of greater practical and social importance to the public 
genemilly, and thus to the vanous municipal authorities and other 
governing bodies throughout the ar itis believed that many 
will share the opiuion expressed at the recent meeting of the 
Buth Agsocintion at Cryeter, that the existence of they Commit- 
tee affords a specinily favourable opportunity for sach a wide 
inquiry, and for that reason its niem confidently appeal to 
those authorities who are officially interested in the subject to 
supply the funds necessary for the investigation 

I am therefore desired to request that you will kindly submit 
this letter to the body you represeni, and I venture to hope you 
will give the Committee the benefit of your good offices in pro- 
curing a subsenplion proportionate to the population of your town 
or district 

It ws suggested that the sulscriphons of towns of different 
populations might be ginduated somewhat in the following pro- 
portions *— 


Where the population does not exceed 10,000 . £5 5 oO 
Between 10,000 and 25,000. . . . ., +. > 10]0 O 
Between 25,000 nnd 50,000, . . . . > 2 OO 
Between 50,000 ond 75,000. . 2. . +» >s + 30 00 
Between 75,000 ond 100,000 . . à à 50 0 O 


Above 100,000 . . ao ao « © » «© « « » 100 00 
I epo call your attention to the accompanying list of mem- 
bers of the Committee, and to inform you that all public bodies 
subscribing not less than 5/, 55. od. will have the benefit of the 
information from time to time, as the results of the imquity par- 
take of a conclusive character, and wul receive a copy of the 
report of the Committee when published. 
I have the honou: to be, &c, 
GEORGE F. BARNES, 
Heoxetary Sect etary pro lewi. 


TELEGRAPHIC COMMUNICATION WITR 
FRANCE ° 

| Pick Tuesday, November 30, the S.S. Willian Cory 

left Greenhithe with a heavy submanne cable, to be 
laid between Salcombe in Gicat Britain and Cape 
Finisterre in France. This cable, 105 miles long, has just 
been made bythe Rap Construction and Maintenance 
Company, at their works at North Woolwich, and its special 
object 1s to establish direct telegraphic communication 
between London and Brest, so as to expedite the tians- 
mission of messages between Great Bntain and America 
by the French Atlantic Cable. 

The new cable 1s very strong and heavy. The shore 
ends weigh 20 tons to the mile, and the deep-sea portion 
weighs very nearly 10 tons to the mile It contains one 
conductor only, consisting of a strand composed of seven 
copper wires, and weighing, when twisted together, 107 
pounds tothe mile. The insulating medium 1s gutta-percha, 
and weighs 166 pounds to the mile. The contractors 
undertook that the electrical resistance of the conducting 
strand should not exceed 12°25 ohms per mile, and that 
the insulation resistance should not be’ less than 200 
megohms (mijliog ohms), at the standard temperature of 
24 degrees centigrade. So well have the contractors 
done their work, that the qualny of the cable 13 better than 
pee upon, the conductivity resistance being only 11°8 
ohms, and the insulation resistance neaily 400 instead of 
only 200 megohms per knot. The inductive capacity of 
this cable 1s as nearly as possible 333 Farad. pe: mile. 

The Wrilian: Cory, since 1858, has laid many submane 
cables; she carmed and laid portions of the French 
Atlantic cables last summer, and is now employed solely 
in this new branch of industry Captain Donaldson has 
been in charge of he: throughout the whole of this period, 
and he took her out again last Tuesday, on which day she 
left Greenhithe for Salcombe. For the above details 
relating to the conductivity, insulation, and capacity of the 
cable, we are indebted to Mr. C. F. Varley, C.EL, engineer 
to the French Atlantic Telegraph Company, who accom- 
paniestheexpedition, Theapparatus used in testing the cable 


` 
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„dard 1ules of bayL He remarks that beryl, when heated, dilates 
tA a direction dicular to the axrs, and contracts in the 
direction of the axis; there will consequently be an intermediate 
-direction m which no dilatation takes place, and m this he pro- 
, poses to cut his standard rules. Some observations on the con- 
- stitution and movement of iers, by AIM. C. Grad and A. 
‘Dupré, were presented by M. Leverrier. The authors investi- 
„gated the structure of the ice of the great Aletsch and other 
-placiers at different points of their course, and found that in all 
‘cases the size of the grains or. itdent elements of the ice 

ually increased from above downwards. They also noted 
-the movements of the Aletsch er at those points of its 
-course, and the amount of ace loss which it underwent 
-by the action of the sun in the latter of August, when 
their observations wee made A note by ash B. Baille on 
the heat reflected by the moon, was presented; the author 
confirms the results o ed by MAL Piar Smyth, Mand Dacy, 
and Lord Rosse. A notice of a new esis of guanidine, 
by M. G. Bouchardat, was presented. e author, in ting 
M. Natauson’s experiment for the producton of uree the 
vaction of gaseous ammonia upon oxychloro-carbonic gas, found 
that other amides of carbonic acid weie produced, especially 
guanidine, the sulphate of which he obtained crystallued. Melan- 
unc and cyanuric acids me also produced. M. C. Dareste 
coramunicated a note on arrest of development ed as the 
‘proximate cause of most simple monstromties ; M. Bonchut read 
a note on hydrate of chloral, with reference to its 
-phynological action, which led to some remarks by MM. Bussy 

Dumas. An eatract from a report by AL Ganldrée Boilleau 
‘on the recent earthquakes, and a fresh outbreak of yellow 
fever at Pera, was read, a note on the etiology of gotte, by 
-M. D. Brunet; a note on the phosphorescence of the sea, by 
M. Duchemin ; and a note on the causes of the mortality of 
“new-born infants and on the means of restraining it, 


t PRAGUE 


Royal Society of Bohemia—Natmal Science Section, 
October 6,-—-AL E. Weyr read a memoir on the conic sections 
insaibed or cu upon a triangle, baving a double 
contact with a fixed conic section. 

October 27.—Dr. E Schobe read a paper on the discovery of 
the terminations of the nerves in the wings of the Chuoptera. 
The well-known power possessed by bats of finding ther way 
thio numerous small cbetacles, eren when blinded and degt- 
enec, led several anatomists to seek for the nervous apparatus 
by which this great sensibility 1s attuned Cuvier described a 
complete nervous network in the wings; but what he took for 
nerves, turn out to be elastic trabicula: and Kiause have 
also published upon this subject. The author describes the w 
In several of bats as composed of a duplication othe 
geneal as in which the two layers of cutis become amal- 
gamated. e epidermis consists of a single layer of lineagonal 
cells, and the refs Avalpugdhtaanas of two layers of cella, the up 
onesJaige, polymorphic, and filled with colouring matter. The 
cutis contains very complete systems of elastic trabicule and 
striated muscles, and a vascular system, which were described in 
detail by the author, as also the hair-follicles, each swiounded by 
EAA pi cranes glands, and a hydrotic gland) Each wing has 
rom 8,000 to 10,000 hars with their glandular systems, The 
nervous system is very highly developed and delicate. The 

rncipal ches follow the redon of the meat vessels ; the 
ast ramifications, composed of from 8 to 12 abril, sue from 
‘the neurilemma, and form bundles, each consisting of 4 fibrillze. 
Each bundle runs to a harr-follicle; two of its fibril sun ound 
this in a loop, and terminate in a stratiform, terminal pasel/a, 
Tormed by the twisting of the fibrille into a ball ; eee two 
interlace with the free fibrille of adjacent follicles, and form an 
extremely delicate terminal nervous network. The tenninal 
illse are compared by the author to those in the human skin ; 

he has sought and found papille also in the mouse, shrew, and 
mole, Dr. A. Fntsch announced the discovery of a new reptile, 
or batrachian, in the coal of N in the south-west of the 
carboniferous basin of Pilsen. e head is triangular, less elon- 
ed than that of Arvhegosanrus; the orbits are large; the 
ower jaw furnished with denticles ; the vertebræ numerous, very 
close and equal, and the anterior limbs slender, and bat little 
developed, The animal was 3 obebly about a foot in length, It 
is compared by the author with the well-known Proves anguinus 
(= //ypochthon Laurentii). $ 
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THURSDAY, Nowesexe 11. 
Lowpomw Teerrruiiow, at 730—On Architecture, or the Fine Art of 
Building: Prof Robert Kerr. 
ZoovoaicaL Sociery, at 8 —On the Anatomy of the AarJd-Wolf (Prefeles 
eristatus: Prof Flower, F.R S 
Lowpom Matriawatican Socirrr, at 8 —General Mocting at Barimgtoa 
House. 


i FRIDAY, NOVEMBER 1% 
Astromwoutcar Socmrry, at 8. 


MONDAY, Novausen 15 
LONDON INSTITUTION, at 4 —Elementary Phymcs. Prof Guthrie 


TOESDAY, NOVEMBER 16. 

Sratisricat Sociary, at 8 —Inmigural Address by the Prewdent W 
Newmarth, F R.S. Report on the International Sunustical Congres of 
1869: Mr Samuel Brown, 

Imetrrutiow oF Crym Emo inners, at 8 —Discummon on Ar Gandard’s 
Paper on the Strength and Rematance of Materials; and, ume per- 
mutting, Public Works m the Provinces of Canterbury, New Zealand. Mr. 
Edward Dobeon, Assoc Inst C E 


WEDNESDAY, Novewsenr 17 
ALETEOROLOUICAL Socixgry, at 7 —Lamir Influence upoo Rainfall: Mr J 
C. Bornm, AY RCS On the Summer of 1868: Dr G H Fielding | 


THURSDAY, Novmansee 18. 
Roa Socurry, at 8 30. ee 
Lawnan Socurry, at 8 —Review of the goons //p reine, with descnptions 
of three new species. Mr A. W Bennett, F.L S 
CHEMICAL SOCIETY, at 8 
LORDON I STITUTION, at 7 P —Archnecture. Prof R. Kerr 


BOOKS RECEIVED 


Evain Camels Technical Manunis- Projection, Linear Drawing, 
Buldmg, Construction (Cassel) —Onur Houses (Cassell) -Firs Book of 
Indan Botany Prof Oliver (Macmillan) —Vie2 Medica: B Langley (Hard- 
wicke) —Wondem of Italan Art: Louis Viardot (Sampson Low) —What 
is Matter? Inner Templar (Wyman and Sons)—Eamys on Physiological 
Subjects: G W. Child (Longmans) — Phenomena and Laws of Heat; A 
Cann, translated by E. Roch (Low) —Tbonder and Lightning: W. De 
Fouvielle, translated by T, L. Phipeon (Low) Wonders of Opucs. F. 
Marion, translated by C W. Quin.—Tommy Try and what he did m 
Sesence (Chapman and Hall). 


AMECA -Origin of Genera. E A Cope (Tritboer) Annual Report 
of the Trastees of the Muscum of Comparative Zoology at Harvard College 


Forras ~~ Vierteljabraechrift der Astropomiecben Gesellschaft — Les 
Pyorres, Eaquises Minéralogaque L Sunomn (Hachette) —Bibhothadque 
des Merveilles: 4 vols (Hachetta).—Dictionmnalro Gdoéral des Sciences: 
Privat-Desachanel ot Ad. Focillon —Untersuchungen uber sinyo merkwundlige 
Thoergruppen des Arthropoden-und Waorm-Typos Dr R. Greeff — Hand- 
buch der Edeliteinkunde: Dr A Schreuf (Through Willams and Norgate) 
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: BIRMINGHAM 

Natural History and Microscopical Society, October 26. 
Wr, G. P T exhibited a collection of sem urchins. of the 
species Lchinus 
coast of Ireland, and ex 
corded by Professor Forbes. 
to thade ificent t specimens, gare 2 general account of the 
structure and functions of the Echinodermata. He contrasted 
the. mode in which calcareous matter is deposited In the Mollusca 
and other classes, with that which is characteristic of the Echini 
Thus, in the Mollusca it is secreted in various directions by the 
“mantle” of the animal; in Crustacea it is deposited externally 
to fhe epidermis, and is cast off when thefanimal becomes too 

for its covering, and replaced by a new shell reproduced 
in E ae ee ee 
: In Anthozoa and it is secreted at the 
fal Gon eee ieee a 
S E S A R O S 
out mass. in Echinodermate, on the E astern 
ee ee ee ee ee 
matter really forming a box, as distinguished a shell, in 
which the float in a surrounding medium of sea-water, 
and inasmuch as this box can never be cast off or replaced during 
T of the animal, ‘from its o sito of a pea, up to 

Sergeant of 13in. or r4in. In circumference, a very 


is made for the gradual 
paar acs This is effected by the secretion of 
calcareous salts, not only on the interior but at the margins of 
600 pieces or plates of which the case is com 


the 
Ee ee eee 
ne gradual 


undergoes a in every 
e with the development of its tenant. 


Me Higiea C e peer number 
vails in a peculiar manner he magi number $ pre | * 

5 rayed star-fish, the 5 teeth, 5 ws, kc, of the Echimi E The 
i is Ger Dond by various recent end foal Ech 
ae paie i e Mr. R M. ; spines of Sxaris 
from the South Sea the star- ' Cribella reses and 
Uraster rubens, by Mr. G. S. Tye, &c. 


EDINBURGH 


Geological Society, November 4.—-The president, ond 
‘Geikie, delivered the opening address. After congratulating th 
society on its recent p he passed on to bring before its 
ponor are ee ge ee , wherein much useful work 
femained to accomplished. ‘The fist of thew related to the 
study of organic w opinion o er, 
rer foo mac doce fom ht of sai Pohick 
tred. He hr p aceasta of each 
formation shoùld aipe y e natwal 
a eA Aoi ol lhe at of the globe. We 
try to discover from the fossil remains more of the general 
character of the contemporancous fauna and flora ; the nature of 
the sea-bottam or land-surface on which flourished ; their 
various modes of ; their distribution space as well as 
in time ș the light which they cast upon changes in the organic 


and the miluence of these changes upon them ; the causes 
of their decay as individuals and as and the circumstances 
wader which had been entombed. Mr. Geikle 
illustrated this subject from the of the central valley Of 


to the minas piaetir Oi ees or Pee o 
of the science had fallen into shange i 
After indicating what had been done and w pees E 


Germany in that department he pointed out the special way in 
which it lay open to observers in Scotland, and pressed the 
daty ‘the dealiability of callivating it The third branch of his 


address bore on the balance of the varlous forces which have 


been instrumental in modifying the surface of the earth. Obeer- 
ee eae 
vet themselves to investigate The completeness of 
el ee ee in their 
country, the extent of thelr coast line, the multiplicity and 
variety of their brooks and all conspired to aid them. On 
ie cy aa lic eo ah ke ee 

their opportunities to take a local and limited view the pheno- 
‘mena, This he thought had really happened in the case of their 
estimate ol the posraey/ OF tne ane hr eke eee Their 


; so that. 


sp 
and rivers, RE M Src aoe oe 
ted out how vast was 


extent of coust-line where the sea not reach the solid frame- 
work of the land, but was barred back by long lines of alluvial 
Te a a 
The sea in these instances, alth yee mod 


m the eae a of 
ee eee peas 


BERLIN 
Eorp Society, October 25.—Prof Fritzsche communi- 
a paper on the action of cold on tin. Tin was exposed to 
Cs E e the tem produced by Carré’s refrigerator. It was 
colour and structure, the latter granu- 
lar, E len eae ee By heating it to 
less than 100", the white colour could be restored. By 
lip to porte a ¢ Led ef Piac appeared a e 
to the cold of 


zero. ‘The oxychloride of carbon pared Gy (hie al E 
tained an excess of chlorine, whieh 


T E T g Se 
over antimony, baee the gan ves a o 


report being not as 
complete, we shall return to the subject. —A. O. us 


Paris 


Academy of Sciences, November 2.—MM. Sainte-Claire 
Derille and Dieudonné communicated a paper on the industrial 
employment of the mineral oils for heating engines, especially 
locomotive engines, in which they desctibe certain ents 
made by the company of the Chemins de Fer de PEst, tending to 
show that petroleum and coal oils may be ady em- 
ployed to heat the boilers of locomotives, M. P. 
a note in reply to that communicated to the Academy at its last 
meeting, by M. Pasteur, on the employment of heat for the pre- 


servation of wines. M. de Verne made some remarks on the. 


conclusion of M. de Tchikatcheff’s work on Asia Minor, gi 
“Lge yond apa parti ohompe orp ig 
the cal phy, and history on, A 
sind dat ted by M, Hebert, entitled ‘‘ Researches on 


the Chalk of the Nath of Europe.” ait e korea tata 
chalk of the Paris basin some distmct the jon of 
E r yee EN indicates. A paper, 


Clare Deile and Leblanc: A E dghecte 
None the gases contam acetylene, h of series 
C™H*%, or oxide of carbon. The gas from Sassuno contains 
h e of æthyle, and those from Porretta carbonic acid in con- 


erable quantity, and SER of sulphuretted hydrogen. These 


gases are by the predommance of marsh gas in their 
com bay aad they ate very frequently im with 
rapours of guid hydrocarbons of the series Ox wis eae 
Fatyre commun aa ae ee 

o roma T a ons under various 

logical cian mader aon poi 


by cbanges of temperate, Br Sol ceopiees to eke fade 


read , 


~ 


Nov. 11, 1869] NATURE 67 





CONTRIBUTORS —continued. 
Bgonig, Pror. SIR BENJAMIN C., F.R.S. Oxford. MAGNUS, PROF., Berlin, 


Broo, Rev. P. B, F.G.S. Main, P. T, Camdridee University 
Brown, Pror. A. Crum, Edinburgh Uneversity. MARKHAM, ‘CLEMENTS, Sccrelary R.G.S. 
ag ied G. L Sheed Scuentific School, Yale College. MASKELYNE, N.S. British Museum. 
ROF. G., F.R.S. MATTHIESSEN, PROF. A, F.R S. SY Bartholomew's [lespital. 
Cus A W., F.L.5. Sritish Afwacum, Mirus, E J. D. Sc, FCS. 
CLARK, J. W. Cambri Unisersiy. MIVART, ST. Grorar, F.R.S. 
CLEFORD, K. K C Uneversity. MorTON, Pror. H. Phsladelpsic. 
CLIFTON, Pror. R B. Oxford. MURCHISON, SiR RODERICK L, BART., F.R.S. President Giogra' 
T T. SPENCER, F.R.S. .  fidescal Sonety ; Director cad Survey, 
ROF. J. P., JUN. Cambridge, U.S.A. ‘| Newton, Pror. ALFRED, F.L.S. Cambridge, 

eee W. S. F. LS. Codagn al was ODLING, Pror., F.R.S. Royal Institmtion, 
Dana, Prov. J. D. Newhaven, Conn. U.S.A. OLrveg Pror. D, F.R.S. Royal Gardens, Kew, 
DARWIN, C, FRS. OPPENHEIM, DR A. Bertin. 
Dawkxixs, W. Boyn, F.G.S. Omens College, Manchester. Pav, DR B. H, E.C.S. 
Day, Dr. G. E, F. RS PENGELLY, WILLIAM, F.R.S. 
DUMAS, J. B. Imperial Academy of Sciences, Paris, PERKIN, W. H., F. ae Secretary Chemical Socnty. 
ETHERIDGE, R, F.RS.E, F.G.S Genlegrcal Survey. PHILLIPS, PROF Ja F.R.S. Osferd, 
Evang, J., F.R.S. A Gewlegical Society. PRESTWICH, 
Farrar, Rev. F. W., F.R.S. Harrow School, PRITCHARD, T F.R.S. 
FEHLING, PROF. Strtégart. PROCTOR, R. A, ERAS. 
FERGUSON, JOHN, Glasgow, UETELET, Dr. A. Secretary Royal Academy of Sciences, en 
“Ferourt, Pror. E. Asris. vim, Cy W. 
FLOWER, Pror. W. H , F.R.S. Royal Collepe of Surgeons. RAMSAY, Pror., A.C. F.R.S. Geological Survey. 
Forars, DAVID, F.R.S. RICHARD6ON, REY. G. Winchester School, 
FOSTER, De C. Le NEVE, Predment. Ropers, W. Co F.CS. Royal Minut, 
Fosrer, PROF. MICHAEL, Reyal A AA RODWELL, G. F, FCS 
Foster, Pror G. CAREY, E.R.S. Unwer leis Sale ROLLESTON, PROF. G., E.R S” Orford, 
FRANKLAND, ProF. E., F. R:S. Reyal Col PETT istry. Roscox, Pror. H E, F.R.S. Orens Colles, Mar chester. 
GALLOWAY, Pror. R. College of Science, Dubin Russe W. H. L., F.R.S. 
GALTON, DOUGLAS, F.R S SCLATER, P. L., ERS. Seeretary Zoological Soctety. , 
GEIXKIT, A. F.R S, Geslogxeal Surory iade a Scupper, S. H., Bosten, U.S Á. 
GIBBS, Pror, WALCOTT SA. SHARPEY, Da. Særeiary Reyal Society, 
GILBERT, Dr. J. H., F. p SeN SIMPSON, G. WHARTON, e 
GLADSTONE, Dr. J. H. pF. RS. SMITH, ARCHIBALD, F.R.S, 
FRE D. F.R.S. Glasprw ‘Observatory. oe EW. VPRS. 

RANT, PROF, Director POTTISWOODX, i 
GROVE, W. R, E.R.S, QG STAINTON, EL T., F. RS. 
Harcourt, A. VERNON, RS Secretary Chemical Society, STEWART, BALFOUR, F.R.S. Deiracter Kro Observaiery. 
Havr, H. FRANI VON, Director G. institute, Vienne. STONY, E J. Reyal Observatory, Creerevesch. 
Hauauton, Rev. PROF. S., F.R.S. Trinity College, Dublin. STRENG, PROF. Garten, 
Hirst, Pror. F.R.S. General Secretary, British Association, STUART, JAMES, Thimsty Cambridge. 
Hoorre, Der. J. D. E:R S. Directer Royal Gardens, Arw, SYLVESTER, Pror. J. J., ERS. Royal Military Academy, 
HuMPHRY, PROF., ERS. Cambridge. Wootwech. i 
HoxLrY, Por. T. HL, E.R S. President Geological Society. BYMONS, an Coe 

ACK, Pror. Owens C , Afanckester, TAIT, Pror. P 

EFFREYS, J. Gwyn, F.R.S. THOMSON, seg Sie W, RS Clee “Glencoe University. 

ENKIN, ProF. EL C Freemino, F.RIS. A gota ig TOET: Tristram, Rev. H. B., FLS. 

EYONS, Pror. W. S, Oroes College, Manchester, TUCKWELL, Rav. W. 

OHNSON, PROF. S, W. Scaitific School, Yale College. TYLOR, Epwarp'B, 

ongs, Dr. H. Bence, F.R 8. Secretary Royal Jastitution,. TYNDALL, Pror, J., F.R.S. Royal Institution, 

OULE, J. P., F.R S. WALLACE, A. R, F.R.GS. 

Pro. Chemeischas Institut, Bort. Watts, Henry, F.R S. 
Kincsiey, Rev. CANON. Wess, Rev. T. W., F.R.A.S. 
Lanxustaer, Dz E, F.RS, WIPLIAMSON, PROF. A. F.R.S, President Chemical Society. 
erg N RAY, ah J. M. Rugòy School, EAT 
: OHLER, PROF. £. Gotisn 

Lrvzine, Pror. G. D., F.C.S. Comédrulge. Woopwakb, H TOS Ba ae as eo 
LUBBOCK, Sir JOHN, BART., F.R S. . | WRIGHT, DE PERCEVAL, Dublin Oneversity. 
MACMILLAN, Rev. HUGE 


Secretaries of Scientific Societies, and Authors and Publishers of Memoirs and Books on Scientific subjects, 
will confer a great favour by transmitting their publications for notice as soon after issue as possible, to the 
MACMILLAN & CO. 16, BEDFORD STREET, COVENT GARDEN. 


Every Thursday, price Fourpence, and in Monthly Parts, 1s. 6d. and 1s, 10d. Subscriptions, post fres (through 
any Bookseller), Annual, 213.; flalf-yearly, 10s. 6d; Quarterly, 53. 6a. Payable tn advance. 


Books for nee communications respecting Advertisements, the purchase of copies, and other business, to be 
addressed to the Pissing Office 


9 SOUTHAMPTON STREET, STRAND, LONDON, i 


68 . ‘NATURE | [ Nov. 11,1 


MACMILLAN AND CỌ;S PUBLICATIONS. 
THE, MALAY ARCHIPELAGO; “the| HOLIDAYS ON HIGH LANDS; or 





Land of the Uten A Narrative of Travel, 
with Stud} i ALFRED Rambles and Incidenta in By the Rev. HUGH 
wih Sendi of Man aad Micra By Ta T Geen te ak? : asc me hoop fo Nature! Crown Syn. Ge. 
The Timm. Thiais nota hestity concocted book of travel, such ss is | _ Uiterary Churchman. —“ most charming books of its kind ever 
sometimes pat forth by those ingenious a Mo contrive to ime chem whiten. ` t 
sel ves | with the entire political and organtration of country Saturday Review —À Mt. Macmillen’s pictures of Scandinavian 
while steam kee w to teke i coals: itis ‘a carefil and deliberately | nature aro to kindle in the desire to'take the same 
composed narrativo, the of alxty or eventy- made within the |d interesting high for the scace of his own autumn holiday.” 
Malay A T agp apt yoi of tima and parari. This fs an attractive book for those who have no enthusiasm 
The —“ for the most bones of fact and | | deecripticos of seanecy, real READE Dok gael: Das 
Pikea $a All thee) esd i ap eer as tee tee : 3 book to 
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rably acrpplied a a thet Ce E E ind | Third Edition. Crown Bro. ' Ga" 
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N deara computed wir E a aa aired Gacy Me Desens NAPURE On, fiit Formio Vegetation: With aarp << FORD. BY: gr. 





Ry se reckoned agreeable : SMOKE. The Stroctire, ant U Mali, 
at desea OW cobra e horton eincile, i EE ToPacco Wih One rol god Steers H na a 
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LECTURES TO WORKING MEN 

TEE workmen of England wish for more education I 

speak of the better classes of them ; those who can 
read and write and cast up accounts in some sort of 
fashion, though it may in many cases be a poor one 
There js a great desire, which is very widely spread 
among them, for some kind of higher education : they 
wish to learn something of Science. They cannot learn 
it at school, and they cannot get all they want from books; 
so that they must look to a great extent for what they 
require to evening lectures. Now in these there are two 
things which they dread. The first is that they should 
only hear a string of technical terms, which they cannot 
understand; and the second is that they should have 
what ordinarily go by the name of “ Popular Lectures on 
Science,” lectures which are often illustrated by inconse- 
quent “experiments.” We have not to go far to find the 
1eason of their dislike to such lectures: the fact is, they 
distrust them. The English workman is a clear-headed, 
shrewd man, and he has a good intuition of what is 
worth having. That is the reason he cares for scientific 
knowledge. He knows very well that science is “one of 
the best things going;” and he has also a very thorough 
appreciation of everything of the nature of humbug in 
any line whatsoever. Perhaps there is no audience in the 
world who, on the one hand, recognises readily the exist- 
ence of humbug, and, om the other, recognises what is 
genuine, so well as an audience of intelligent English 
working men. I have often conversed with such men, and 
while I have heard them express the greatest desire for 
scientific information, I have heard them also speak most 
disrespectfully of that which is too often presented to 
them instead of it ; and I have, over and over again, heard 
this said, “ What is the use of our going to lectures, 
when we are to hear no more of the subject again?” 
Such sentiments as these find practical expression in the 
fact that I have found courses of a few consecutive 
and carefully digested lectures to workmen always well at- 
tended by a persistent audience. It is nothing desultory 
that these men want, but something solid—something 
which will give them real informahon. What they want 
is not a single lecture, or bits of the thing shown to them 
in a random sort of way, but a piece of real teaching, 
something which helps them to see their way a little through 
some subject, and gives them a better grasp of the thing 
which they are seeking for, namely, the method and fags 
of science. To be told only a number of the facts and 
results of science without the method is what workmen 
do not want; they are greedy for the facts of science, 
but they want something more. On the other hand, 
to try to impart to them the method of science without 
doing so by some particular instance, is to engage them 
in a kind of vague philosophising, suitable perhaps for 
the learned, but not for the ignorant. Ignorant people do 
not want, and cannot profit by, abstractions. . 

I believe, therefore, that a real demand amongst working 
men is supplied by short courses of lectures on scientific 
subjects, given in the evenings in some Institute or Me- 
chanics’ Hall. ‘The lectures should not occur more than 
twice, or perhaps once, a week. We must never forget 
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that it is a hard matter for a working man to get 
to a lecture in an evening. To give such a set of 
lectures to working men calls for those who are well 
versed in the subject with which they are to deal; for 
it is only such who can speak free from technicalities. 
It must be remembered that workmen have no previous 
information, no knowledge of mathematics or of technical 
terms, which may ertble us to shorten demonstrations or 
explanations. Everything requires to be explained to them 
ab initio; and it is only a man well versed in the subject 
down to the minutest particulars who can do this well It 
is only such a man who can bring forward the first rudi- 
ments of a subject shortly, distinctly, and so as to interest 
his audience, withoné being superficaal. Others speak from 
too bare a mind. Buta man deeply versed in a subject can 
put it in a perfectly elementary way, and yet weave about 
it the interest of its most advanced portions. We have 
to show workmen the main points of an argument; they 
cannot come to, nor can we afford to give them, thirty or 
forty lectures, as we should do at the University. We 
can only give them three or four, and we must do the 
best we can in these. The best we can de seems to me 
to be this, to choose from the branch of science, which we 
wish to bring before them, some one of its most charac- 
teristic parts ; and, while following out the great steps of 
that particular argument, to so illustrate it as to suggest 
and open up the rest of the subject, at the same time taking 
care to bring all to bear on one thing. A great point 


to aim at is, that all that we speak about should have’ 


a relation to the subject in hand, and sucha relation as 
our audience will easily percetve—that we should not, 
in fact,"bring before them isolated facts or theories, but 
always something connected, something logical This 
indeed is the great end of teaching science: to get people 
into a better style of thinking about things; and this is 
just what, as soon as these men find it, they greedily 
snatch at; for they aim at some knowledge of science 
for a reason which is perhaps not quite clear to their 
own minds; but when they get the thing they want, 
they recognise that it is what they want. 

Our English workmen, in fact, have not quite enough 


logicalness about them. They are apt to be led away by » 


wrong arguments, by conclusions which do not quite 
follow from the premises, And, what is more, they (at 
least the best of them) know that quite well. And that 
is just the very point where some instruction in science 
helps them ; where the scientific method—the method of 
getting hold of facts and putting them together, and doing 
so in a strict and careful way—helps people. And this is 
just what the workmen of this country need, and what a 
large number of them feel that they need, and the very 
reason for which they desire scientific knowledge. Now 
where this desire exists, do not let us hear them ask 
for bread and give them a stone. The future of Eng- 
land depends on these men. They are hard-headed, 
honest, straightforward men; and they think a deal; 
and they have got their faults, and not the least of them 
is this fault of being somewhat illogical I have heard 
both employers and workmen say, “It is because our men 
are too apt to be led away by inconclusive arguments, 
thgt half the errors which they commit are committed.” 
To any one who has studied the matter of the failure 
of so many workmen’s Benefit Societies, the truth of these 
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remarks will be evident. I am not here expressing any 
opinion as to the rights or wrongs of many things at 
which workmen aim, and in which they engage. But 
totally irrespective of opinion, it is evident that there are 
many important questions the management and the de- 
cision of which are in the hands of the working men, anda 
right view of the respective importance of facts and of 
argument is the only safeguard agaigst being misled. It 
is just at this very point that scientific teaching helps to 
set men right. I am not saying whether or not I believe that 
Science is to be the regenerator of mankind. But this 
is certain, that there is a great benefit to be gained from 
scientific teaching, that it supplies to working men that 
which as a class they are deficient, and that which as 
a class they are desirous of having; and that here there is 
open before all who care for these matters a wide field of 
direct and immediate utility. 

I have seen six hundred men, on a tempestuous winter 
evening, come to a lecture on Astronomy at one of our 
great workshops in the North: It is a wonderful sight 
to see-so many faces intelligent and seeking for know- 
ledge. Workiag men are a peculiar audience; they are 
rather fond of cheering ; ; and I have often had to check a 
piece of applause arising just before the conclusion of a 
demonstration which was tying together, so to speak, ina 
knot, several threads of argument. Such applause, coming, 
as I have so often seen it, fust dsfore the completion of an 
argument, indicates the satisfaction which all feel, and 
which these men are- unsophisticated enough to express, 
when there jist begins to dawn upon them the feeling of 
seting, without being told, what some things have got to do 
with one another ; : the feéling in fact of malang a discovery. 
And I ean fancy nothing more encouraging to a lecturer 
who loves his subject than such facts, and nothing which 
more bears out the-assertion that I have made, that there 
is among working men a true desire for, and a true ap- 
preciation of, something genuine in sciente. Working men 
—at least those with whom I am acquainted, and I am 
acquainted chiefly with the northern districts of England— 
have a strong perception of right and wrong, a strong moral 
character, a clear and open,way of giving everything-a fair 
hearing~-that natural honesty which is the backbone of a 
nation. And if we add to this the powerful logic and the wide 
information which. the.true -teaching of science- imparts 
we bid fair to make the democracy of Engiand a mode! 
for that of all otber countries. bj Ed 

- JAMES ere 





‘DR. LIVINGSTONE’S EXPLORATIONS — 


"THE letters from Dr. Livingstone lately read at the 

Royal Geographical Society, give the grateful assu- 
rance, not only that he was in good health and spirits in. 
July 1868, but also that he was under no apprehension of 
ill-treatment from the Cazembe. Visiting that chief 
without a numerous escort, he created no alarm. He has, 
in truth, notwithstanding seeming difficulties, been sin- 
gularly fortunate ; for his rumoured death and expected 


` captivity have created a sensation of much greater value 


to him than the discovery of the Nile’s sources. Dr. 
Livingstone’s account of his journey northwards from the 
Aroangoa is in general reconcilable with those given by 
the Portuguese expeditions, with some ‘difference, how- 
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ever, arising from difference of route. He seems to have 
crossed that river much further to the west than Monteiro, 
whose line of march was ten or twelve miles more west 
than that of Lacerda. He saw mouhtains, he tells us, 
and the Portuguese saw none. Herein he is greatly 
mistaken: Monteiro’s expedition crossed over the flanks 
of a wondrous mountain, supposed to be a’ Portuguese 
league (about 20,000 feet) high, with trees, population, but 
no snow on its broad summit. The account ofthis 
mountain, called by mistake Muchingue (the glen or 
defile), given by a writer in the Journal of the Royal 
Geographical Society (voL xxvi), improves the original by 
& precise statement of longitude and latitude, and by a 
description of the panoramic view from the summit to a 
distance of 200 miles. 

The high land which culminates towards thé east in 
Muchingue was ascended on leaving the valley of the 
Aroangoa, The traveller then came in lat. 10° 34’ S., fo 
the river Chamben, called by Lacerda the New Zambezi, 
flowing from east to west, and rarely fordable. He re- 
marks that it resembles the Zambezi, not in name only, 


‘but also in the abundance of food found in the stream or 
‘on its banks.. He forgets that the critic who denied his 
explanation of the name Zambezi (river par excellence), 


showed that in all its forms, Liambegi, Chamberi, Yabengi, 
&c., it means simply (river) “of meat” or animal food. 
The Chambezi abounds in oysters, but we know nothing 
of their- flavour. -This river, according to Dr. Living- 
stone, forms in the-west the great Lake Bengweolo, from 
which -it again issues to the north under the. name of 


' Luapula ; but we believe it would be more correct to say 
‘that it joips -the Luapula, a much larger river, the great ` 


marsh Pampage, which is, doubtless, often overflowed 
and converted into a lake, lying in the angle between the 
two rivers. Then we are told-—“ The Luapula flows down 


‘north past the town of Cazembe, and twelve miles below 


it-enters the Lake Moero.” From this it might be con- 
cluded that the river flows by the chief’s town, and that 


‘trelve miles lower down, or further’ north, it enters the 


lake, but this cannot -possibly be the traveller’s meaning. 
Lake Moero forms a remarkable feature in- Dr. Living» 
stone’s latest discoveries, but his account of it is singularly 
perplexed and obscure. We know that the Luapula flows 
to the north or N.N.E. ‘somecight or ten miles west of the 
Carembe. Lake Moero, by our travellers account, is 
fifty miles long, and from 309 to 6o miles wide, “Passing 
down,” he says, “the eastern side of Moero, we came to 
the Cazembe ;” and again he states that “the Cazembe’s 
town stands on the north-east bank of the lakelet Mofwe, 
two or three miles broad and four long, totally uncon- 
nected with Lake Moero.” In endeavouring to reconcile 
these statements it is necessary to beware of rash conclu- 
sions and inaccurate expressions. It is a hazardous thing 
to pronounce upon the length, breadth, and boundaries of - 
lakes without surveying them. The Portuguese officers 
in 1831 obtained leave to examine Lake Mofo or Mofwe, 
and for that purpose went four and a half leagues N.N.E. 
along its shore, till they came to the Lounde, a river, as 
they.called it, two miles wide, where they expected to find 
beats, These, however, had been purposely removed, so 
that the .explorers were brought to a stand. They had. 
proceeded far enough, however, to perce?ve that the lake 
turned to the north-west. They did not see the end of it, 
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but state distinctly that it communicates with other large 
lakes, Dr. Livingstone, describing the flooded state of 
the country, tells his experience of two rivers which flow 
into the north -end of Moero: the Luo, which was 
crossed by the Portuguese, thirty miles south of 
the Cazembe’s town; and the Chungu, near which 
~ Lacerda died, about ten miles south of that place. From 
these particulars we cannot help concluding that the 
Moero of our traveller, who has found the country in a 
state of flood, is the Carucuige of the Portuguese, or at 
least that these names apply to parts of the same great 
marsh or lagoon. At the eastern side of it, visited by Dr, 
Livingstone, is the Fumo Moiro, whose title is probably 
taken from his district. Manoel Gaetano Pereira, who 
first visited the Cazembe, related, that near the chiefs 





town he spent a whole day wading breast-deep through a 
lagoon. It was subseqtently found that thé lagoon in 
question was Carucuige. The strength of the Cazembe’s 
position lies in the difficulty óf approaching it through a 
labyrinth of swamp4, lakes, and wide drains. The Por- 
tugtiese spent some hour$ in crossing a river, aś they called 
it, two miles wide, on matted vegetation which sank under 
their feet. This and the Lofinde above mentioned were 
probably the connecting arms of large lakes. 

Our traveller informs us, that “the Luapula, leaving 
Moero at its northern end by a rent in the mounting of 
Rua, takes the name of Lualaba, and, passing on N.N.W., 
forms Ulenge in the country west of Tanganyika.” He 
taw the Luapula only at this gap in the mountains. 
Ulenge is a lake with many island3, or a separation of the 
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river into many branches. “These branches,” he goes on 
to say, “are all gathered up by the Lufira..... I havo 


not seen the Lufira ; but, pointed out west of 11° S., it is 
there asserted always to require canoes..... This is 
purely native information.” Now it is quite possible that 
the traveller totally misunderstood his native informants, 
They spoke of the waters to the S.W., and he understood 
them to speak of the N. or N.E. The great river Luviri, 
called by the Arabs Lufira, flows into the Luapula from 
the west, about 100 miles: S.W. or S.S.W. from the 
Cazembe. The Lualaba, the sacred river of the Alunda, 
whence their forefathers emigrated, still farther west (a 
month’s journey), falls into the Lulua, and so joins the 
Zaire. The great salt marshes, which chiefly supply tho 
interior of Africa, are situated on its binks at its southern 


bend ; thesd may be the Ulenze above described, if it be 
not a marshy tract lying between the sources of the two 
rivers, The fiativé information here given cannot be 
received as perfectly pure. When our author speaks of 
the Luvirl entering Tanganyika at Uvira, he evidently 
casts the dimly discerned views of the natives into his 
own preconceived mould, and clothes them in his own 


language. ; 

Respecting the language of this country, our author 
informs us that “ the people are known by the initial Ba 
instead of the initial Lo or U for the country.” This is 
not merely but also, we believe, wholly erroneous. 
he initial U never forms the name of a country, but the 
collective name of à nation, chief, and people. The 
Portuguese, who on this point are the best authorities, Use 
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the names Alunda, Arungo, Acumbe, not Balunda, &c 
They tell us that the Alunda never pronounce the letter r, 
and that in writing the names Arungo, Moiro, &c.,in which 
that letter occurs, they have adhered to the Maravi dialect. 
We therice conclude that for the names Rua, Moero, Lufira, 
&c., and perhaps for the initial Ba above alluded to, Dr. 
Livingstone is probably indebted to his Arab friends, who 
rest satisfied with a jargon, in some’ degreé intelligible 
everywhere, and nowhere perfect. 

Dr. Livingstone seems to be elated with the discovery that 
“the chief sources of the Nile arise between 10° and 12° S. 
lat., or nearly in the position assigned to them by Ptolemy, 
whose river Rhapta (7) is probably the Rovuma.” Here 


two different problems are attempted to be solved at 


once—one touching the Sources of the White Nile, and 
the other, those of Ptolemy’s Nile. With respect to these 
latter, it will be enough to observe that Ptolemy’s Lakes 
of the Nile, two in number, 8 degrees asunder, are 
placed by him respectively in lats. 6° and 7° S., but his 


, graduation being defective, through an imperfect estimate 


of the length of a degree, the positions thus assigned to 
the lakes fall under true graduation, to 11” N., and 40" S. 
of the equator. Ptolemy’s Lakes, therefore, have not been 
reached by the zealous traveller. 

reaped o the eoutces of (he Bokmal’ Abyad) they 
may of course be traced to the head waters of the Luapula, 
provided that the results of Capt. Burton’s observations 
on the altitude of Nyanza and the character of its northern 
end are completely. thrown aside. With a greater eleva- 
tion, and an ‘outlet through Speke’s Mountains of the 
Moon, the waters of the lake may reach Egypt. 

It is to be regretted that Dr. Livingstone missed the 
opportunity of viewing the highest mountain in this part 
of the world,’now known only by a ridiculously exagge- 
rated description; and also a most interesting point in 
the centre of Africa. The great town, Katanga, as de- 
scribed by the Arabs, is near the copper mines, where 
45 Ibs. of copper may be bought for 4 cubits of American 
sheeting. The town is larger than Roonda (the Cazembe’s 
town), and has good bexaars; it stands on the Rafira 
(Uuvira) which joins the Ruapura (Luapula). The people 
are peaceable, and kind to strangers. The people from 
Zanzibar learnéd the language almost immediately. 

F.R G.S. 

` [We give a map of the region recently traversed 
by Livingstone, showing its connection with the known 
points in this part of Africa, We owe this map to the 
courtesy of the officers of the Royal Geographical Society. 
—ED.] 





CUCKOWS’ EGGS 


Q CARCEL any bird has so much occupied the atten- 

tion, not merely of naturalists, but of people gene- 
rally, as the Common Cuckow of Europe, and (we might 
almost add, consequently) scarcely any bird has had so 
many idle tales connected with it. Setting aside several 
of its habits wherein it differs from the common run of 


birds, its strange, and, according to the experience of most 
persons, its singular mode of entrusting its offspring to 


foster-parents, is enough to account for much of the itt- |- 


terest which has been so long felt in its history. Within 
the last twenty years a theory (which is, as I shall pre- 
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sently show, by no means a new one) with respect to ah 
important fact ın its economy, has-attracted & good deal 
of attention, first in Germany, and latterly in Englarid; 
and as this theory seems to be especially open to miscon- 
ception, and in some quarters to have been’ entirely mis- 
understood, I shall endeavour to give an account of it in 
a manner more distinct than has yet (I think) been done; 
and-to show that there is no good ground for believing it 
to-be irrational, as some have supposed, and for scouting 
it as something beneath contempt. 

` It has long been notorious to oologists that the eggs of 
the Cuckow are subject to very great variety in colour, and 
that a large number of birds laying eggs of very different 
colours enjoy the doubtful advantage of acting as foster- 
parents to the young Cuckow. Now the theory to which 
I refer is that “the egg of the Cuckow is approximately 
coloured and marked like those of the bird in whose nest 
it is deposited, that ıt may be the less easily recognised by 
the foster-parents as a substituted one.” 

This theory is old enough, for it was announced and ` 
criticised nearly a hundred years ago by Salerne,* who, 
after mentioning that he had seen two Stonechats* nests, 
each containing eggs of that bird, as well as a Cuckow’'s 
(which was as blue as the others, but twice [7] as large), 
goes on to say that he was assured by an inhabitant of 
Sologne (a district in France to the south of Orleans), 
that the Cuckow’s egg is always blue; and then comes this 
remarkable statement :—“ As to the assertion of another 
Solognot who says that the hen Cuckow lays its eggs pre- 


-cisely of the same’ colour as those in the nest of which she 


makes use, it is an incomprehensible thing.” Many of my 
readers will, I doubt not, be at once inclined to agree with 
Salerne, 

Little attention s seems to have been paid to this passage 
by succeeding naturalists ;¢ but in 1853 the same theory 
was prominently and (I believe) independently brought 
forward by Dr. Baldamus, then editor of Nammannia, a 
German ornithological now defunct ; so far as 
I know, however, it was not until April, 1865, that an 
article in the English ornithological journal, the /dis, by 
Mr. Dawson Rowley, gave anything like an idea of it to 
the public of this country, Some months later (14th Sep- 
tember) Mr. A. C. Smith introduced the subject to the 


.| Wiltshire Archstological and Natural History Society, and — 


the paper he then read, having been since printed in the 
Wiltshire Magasine (vol. ix. p. 57), and elsewhere, has, 
with Mr. Rowley’s article, made the theory very generally 
known. Mr. Smith also published, subsequently, in the 
Zoologist for 1868, a translation of Dr. Baldamus’s ela- 
borate essay; but this translation being unaccompanied 
by the coloured plate which illustrated ‘the original, unfor- 
tunately fails to do justice to the Doctor's theory, for with- 
out seeing the specimens on which this is founded, or good 
figures of them, the evidence in its favour can scarcely be 
appreciated fully. 

Dr. Baldamus’s theory had been some time known to 
me, when in 1861 I had the pleasure of being shown by 
him his collection of- Cuckows’ eggs, and I can declare 


matnrelle, Sclaircks dans uno de ses parties principales, l'orni- 
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that his published figures represent the specimens (sixteen 
in number) from which they are drawn, as faithfully as 
figures of eggs usualy do, and that an inspection of the 
series convinced me that the belief he entertained was not 
groundless, All the eggs in question, some departing very 
widely from what I had been used to regard as the normal 
colouring, bore an unmistakable resemblance to those of 
the birds in the nests of which they were asserted (in 
most cases, I was assured, on very good authority) to have 
been found ; while in some cases there was just enough 
difference between them and fhose they “mimicked,” to 
show that it was far more unlikely that they should’ have 
been extraordinary varieties of a a 
question, than eggs of the Cuckow. 

Dr. Baldamus’s allegation therefore seemed to me to be 
in part proved. If the history of the eggs before me 
could be trusted—and I had no reason to doubt it, the fact 
of the likeness was in many respects self-evident, in others 
certainly not so striking, and in some perhaps question- 
able. In further corroboration of the theory also, there 
were the similar instances cited with much assiduity from 
foreign sources by Dr. Baldamus in his essay,* and one, 
apparently not known to him, but given by Mr. Blyth in Sir 
William Jardine’s “Contributions to Ornithology” for 1850 
(p. 69 dts, pL 52). Another and very remarkable case had 
also come to my own knowledge. In the autumn of 1857 
I had received from Mr. Tristram all the eggs collected 
by him in Algeria during the preceding season. When 
they were unpacked, it appeared that there were two more 
specimens of the egg of a large North-African Cuckow 
(Oxylophus glandarins) than I had been led by him to 
expect, On examination, I found that the first two eggs 
of this species which had been obtained by him so much 
resembled eggs of the Magpie of the country (Pica manrr- 
tanica), in the nests of which they had been found, that, 
skilful oologist as he was, they had passed, even to his 
practised though unsuspecting eye, as those of the latter 
bird. Had I known then of Salerne’s words, I should 
have exclaimed with him, “c'est une chose incompr¢hen- 
sible |” 

Having said thus much, and believing as I ‘do the 
Doctor to be partly justified in the carefully-worded 
enunciation of what he calls a “Law of Nature,” I] must 
now declare that it is only “approximately” and by no 
means xaiversa//y true that the Cuckow’s egg is coloured 
like those of the victims of her imposition. Increase as 
we may, by renewed observations, the number of cases 
which bear in favour of his theory, yet, as almost every 
bird’s-nesting boy knows, the instances in which we oan- 
not, even by dint of straining our fancy, see resemblances 
where none exist, are still so numerous as to preclude me 
from believing ın the generality of the practice imputed to 
the Cuckow. In proof of this I have only to mention the 
many eggs of that bird which are yearly found in nests of 
the Hedge-Sparrow in this country, without ever bearing 
the faintest similarity to its well-known green-blue eggs, 
One may grant that an ordinary English Cuckow’s egg 
will pass well enough, in the eyes of the dupe, for that of 
a Titlark, a Pied Wagtail, or a Reed-Wren, which, accord- 
ing to my experience, are the most common foster-parents 

* Ido not here chumorate tbem ; they will bo found in Mawmannis for 


1853, p 327, nota, The plate which (hustrates the paper ja in the vokume of 
the mmo magaxine for the following year. 
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of the Cuckow in this country ; and indeed one may say, 
perhaps, that such an egg is a compromise between the 
three, or a resultant, perhaps, of three opposing forces ; 
but any likeness between the Hedge-Sparrow’s egg and 
the Cuckow’s, so often found along side of it, or in its place, 
is not to be traced by the most fertile imagination. We 
must keep therefore strictly to the letter of the law laid 
‘down by Dr. Balddmus, and the practice imputed to the 
Cuckow is not universally but only “ approximately * 
followed. . 

Now, is it possible to give a satisfactory explanation of 
the process by which the facts alleged are produced? Dr. 
,Baldamus assigns none. He lays down a number of 
aphorisms, most of which are very interesting, and, I 
believe, true ; but they do not touch the question. A good 
many people who have only read hastily, and still more those 
who have to all appearance only read at second or third- 
hand what has been written on the subject, seem to imagine 
that the Doctor has wished to assert that the Cuckow can 
voluntarily influence the colour of her egg, so as to assimi- 
late it to those already in the nest in which she is about to 
deposit it* Dr. Baldamus, indeed, mentions such a sup- 
position, but expressly says that he rejects it, and herein I 

think that nearly every physiologist will agree with him. 
It will be admitted; I think, that Dr. Baldamus’s in- 
ference as to the ‘object of the practice being that the 
Cuckow’s egg should be “less easily recognised by the 
‘foster-parents as a substituted one,” is likely to be trug. 
This being the case, only one explanation of the process 
,can to my mind be offered. Every person who has studied 
the habits of animals with sufficient attention will be con- 
;versant with the tendency which certain of those habits 
have to become hereditary. It is, I am sure, no violent 
hypothesis to suppose that there is a very reasonable 
probability of each Cuckow most commonly placing her 
eggs in the nests of the same species of bird, and of this 
habit being transmitted to her posterity. Without attri- 
buting any wonderful sagacity to the Cuckow, it does seem 
likely that the bird which once successfully deposited her 
eggs in a Reed-Wren’s or a Titlark’s nest should again seek 
for another Reed-Wren’s or another Titlark’s nest (as the 
case may be), when she had an egg to dispose of, and that she” 
should continue her practice from. one season to another, 
We know that year after year the same migratory bird 
will return to the same locality, and build its nest in almost 
the same spot. Though the Cuckow be somewhat of a 
vagrant, there is no improbability of her being subject to 
thus much regularity of habit, and, indeed, such has been 
aaserted as an observed fact. If then this be so, there is 
every probability of her offspring inheriting the same habit, 
and the daughter of a Cuckow which always placed her egg 
in a Reed-Wren’s or a Titlark’s nest doing the like. 
Further, | am in a position to maintain positively that 
there is a family likeness between the eggs laid by the 
‘same bird, even at an interyal of many years. I know of 
‘more than one case in which a particular Golden Eagle 
has gone on season after season laying eggs that could be 
at once distinguished by a practised eye from the eggs of 
almost any other Golden Eagle; and I know of one case 
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in which the presumed daughter of a particuldr Goldeh 
Eagle, remarkable for having produced eggs of very great 
beauty, hag in two suctessive years laid eggs which un- 
mistakably resembled those of her reputed mother in the 
brilliant character of their colouring, 

Hence I am not afraid of hararding the supposition, that 
the habit of laying a particular style of egg is likely to 
become hereditary in the Cuckow'; just ds I have previously 
maintained that the habit of depositing that egg in the 
nest of a particular kind of ‘bird is also likely to become 
hereditary. l 
Now it will be seen that it requires but only an applica: 
tion to this case of the principle of “ Natural Selection” or 
“ Survival of the Fittest” to show that if my argument be 
sound, nothing can be more likely than that, in the cqurse 


` of time, that principle would operate so as to produce the 


facts asserted by the anonymous Solognot of a hundred 
years ago, and by Dr. Baldamus and othefs since. The 
particular geas of Cuckow which inherited and transmitted 
the habit of laying in the nest of any particular species of 
bird eggs having r more or less resemblahce to the eggs of that 
species, would prosper most in those members of the gens 
where the likeness was strongest, and the other members 
would (carferts paribus) in time be eliminated. It is not to be 
supposed that all species, or even all individuals of a species, 
are duped with equalease. The operation of this kind of 
“Natural Selection” would be most marked in those cases 
where the species are not easily duped, that is, in those 
cases which occur the least frequently. Here it is that we 
find it, for it has been shown that eggs of the Cuckow, de- 
posited in the nests of the Red-backed Shrike, of the 
Bunting-Lark, and of that bird which for some reason best 
known to the donor bears the English name of “ Melodious 
Willow-warbler,” approximate in their colouring to the eggs 
of those species—species in whose nests the Cuckow rarely 
(in comparison with others) deposits her eggs. Of species 
which would appear to be more easily duped, or duped in 
some other manner—the species in whose nests Cuckow’s 
eggs are more commonly found, I may have something to 
say in another paper. ALFRED NEWTON 
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THE ORIGIN OF BLOOD-LETTING 


THE flamingo in the gardens of the Zoological 
Society has recently been observed to vomit a red- 


` coloured fluid over certain smaller birds kept with it; 


+ 


and it has been shown that this red fluid contains true 
blood-corpuscles, and inferred that the flamingo is in the 
habit of feeding its young by this ejection of a blood- 
stained “ pigeon’s milk” into their mouths. Further, the 
habit of the flamingo has been with great probability 
connected with the story of the pelican, which, as is well 
known,-is stated to wound its own breast in order to feed 
its young with the blood. It is not at all improbable 
that birds so alike in their plumage and habitat as the 
pelican and flamingo should be confused in the way sug- 
gested by Mr. Bartlett, who, I believe, first observed 
the habit of the captive flamingo. -The extravasation of 
blood corpuscles normally from the pharynx or oesophagus 


. of such an animal is a matter of great interest. Mr. 


Lowne has a paper in the Journal of the Queckett Micro, 
scopical Club, in which he gives a full account of the case, 
having examined the bloody exudation microscopically. 
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To this the reader is referred; but I have something ‘td 
add to it. | 

The connection of the flamingo with the classical story 
of the pelican’s self sacrifice is increased in interest, 
since it appears that the red exudation of the hippo- 
potamus is connected with an equally ancient and more 
important tradition—namely, the history of the origin 
of blood-letting. Before giving this tradition, I would 
mention that two years since, by the kindness of Dr. 
Murie, I obtained some of the red exudation of the hippo- 
potamus on 4 slip of glass, and on examining it with the 
spectroscope, I did sof obtain a blood-spectrum. Mr: 
Tomes (Proc. Zool. Society, 1857) described the micro- 
scopic appearances of the exudation of the hippopotamus, 
and stated that he found in it remarkable corpuscles with 
pigmentary granules, but not blood corpuscles. The folds 
of the skin in various parts of the body of the hippo- 
potamus are coloured bright pink bya distinct pigment, and 
the same tint suffuses the darker parts of the skin. _I 
believe it is this pigmentary matter which causes the red 
colour of the exudation of the hippopotamus, and that it 
is not a sweat of blood at all. The case of Mr. Jamrack’s” 
rhinoceros mentioned by Mr. Lowne may bé otherwise. 
Mr. Lowne says that cases of blood-stained sweat from 
the skin of man are, though rare, well authenticated 
This is perhaps true} but many apparent cases of such 
staining are due to the formation of a purpurate in the 
sweat, from the decomposition of the uric acid which it 
contains. 

Now, with regard to the hippopotamits, it is important 
to note how popular tradition has attributed the origin 
of a very valuable medical art to a totally false inference 
on the part of Egyptian priests. 

M. Milne-Edwards, in the 3rd volume of his “Lecons sur 
la’ Physiologie” (p. 3), has the following note :—“* Homer, 
whose poems constitute a sort of encyclopredia of the . 
science which the Greeks possessed about the ninth cen- 
tury before Jesus Christ, does not speak of bleeding: but 
if we are to believe an author of the fifth century, Stephanus | 
of Byzantium, this operation was known to the surgeons 


‘of the army of Agamemnon.- In fact, he relates that one 


of them, Podalirius, son of Æsculapius, and brother of 
Machaon, on the return from the siege of Troy, practised: 
it on a patient whose cure obtained for him the sovereignty 
of the Chersonese. This would be the fitst case of 
blood-letting of which the remembrance has been 
preserved ; and, on.consideration of a fable reported by 
Pliny, I am induced to believe that this practice had 
taken its rise in Upper Egypt: in fact, this naturalist 
tells us that the hippopotami, when they become too Obese, 
have the habit of piercing for themselves the vein of the 
thigh, by pressing against a pointed reed; and that these 
animals have thus taught physicians to practise analogous 
operations. Now, this account does not apply to the sea- 
horse (or Syaguathes), asthe author of an estimable work on 
the history of medicine (Leclerc) supposes, but to the great 
pachyderm which inhabits the rivers of the interior of 
Africa, and which is found in Upper Egypt. Itis evidently 
a fable: but this fable could only have reached us from 
Egypt” 

M. Milne-Edwards was not aware of, at any rate does . 
the skin of the 


‘hippopotamus sometimes after emerging from his bath, 


me aa 


Nov. 18, 1869] 





or when enraged, which gives so marked a confirmation 
to the Egyptian story. We may conclude fairly enough, 
either that the Egyptian priests saw this red exudation, 
and imitated it with the practice of bleeding, or, as is 
infinitely more probable, that the Egyptian laity noticed 
the blood-coloured sweat of the great river-horse, and 
connected it with the practice of bleeding- then In 
operation, by the interpolation of the sharp reed, and an 
inability to understand that their wise men could discover 
a remedy untaught. E, RAY LANKESTER 





PREHISTORIC ARCHAEOLOGY 

Transactions of the International rk Shel of Prehistoric 

Archeology, 3rd Session, 1869. pp. 419, 

with 53 ustrations, (Longmans, I 
[5 these days of annual gatherings or en in- 

tended for the promotion of Science, whether Natural, 
Social, or Ecclesiastical, we need not be surprised at the 
numerous observers now engaged in different countries 
in the various branches of Prehistoric Anthropology and 
Prehistoric Archeology founding an International Con- 
gress for the discussion of questions in which they are 
particularly interested. It was at a meeting of the Sociéi? 
Italienne des Sciences Naturelles, held at La Spezxia in 
1865, that this Congress originated, with the more com- 
prehensive than euphonious title of “ Palaoethnological” 
With a slight change in its designation it met at Neu- 
chAtel in 1866, and at Paris in 1867; while the Congress, 
the transactions of which are recorded in the volume before 
us, assembled at Norwich last year under the presidency of 
Sir John Lubbock, and with Colonel A. Lane Fox as 
organising secretary, contemporanecously with the meeting 
of the British Association. During the present year it has 
found a congenial home in the midst of the richly-stored 
museums of Copenhagen, under the fitting presidency of 
Professor Worsaae; has dug.in the Kjokkenm&dddings, and 
been right royally entertained by the King of Denmark ; 
and next year the gathering is to be at Bologna, with 
Count Gozradini as president. Such meetings, especially 
in the case of the followers of what must be regarded as 
a comparatively new science, serve at least a double pur- 
pose ; as social gatherings they promote that intercourse 
and kindly feeling between those engaged in the same 
pursuit, which helps the onward progress of knowledge, 
while the discussions at the meetings tend tp elicit 
truth from what may apparently be conflicting facts and 
opinions, and when too unruly hobby-horses are intro- 
duced into the arena, serve to control their wilder cara- 
coles, if not effectually to break them in. 

The success that has attended the institution of this 
particular Congress, which,-by the way, is not to be held 
during two consecutive years in one country, cannot be 
better evinced than by the Report of its seven meetings at 
Norwich, which has just made its appearance, and forms a 
volume of upwards of four hundred pages, illustrated by 
more than fifty plates, for the most part presented by the 
authors of the papers they lustrate, 

These Papers range over a wide area, both in space and 
time. The Pacific and South Sea Islands, the Cape of 
Good Hope and Southern and Western India, Japan and 
Algeria, as well as Spain, Portugal, France, Britain, 
and Ireland,’all contribute their gwofa of facts; while 
various general questions relating to the condition, the 
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arts, the distribution, and other circumstances of early 


races of mankind are brought forward and discussed. On 
the whole we may congratulate the Congress on the object 
of its assembly having been so carefully kept in view by 
the authors of the papers read before it, since hardly any 
of them, though varying much in value, can be regarded 
as having been irrelevant to its general purposes. 

The time and 4pace at our command being small in 
proportion to that ranged over by the Prehistoric Archa- 
ologistg, we cannot give more than a brief notice of some 
few of what seem to us the more important papers ; but at 
the outset we must express our regret, which we are sure 
many others will share with us, that the excellent Opening 
Address of the President was not more fully reported. 

First of the Papers, and among the first in interest, is 
one by Mr. E. B. Tylor, on the “ Condition of Prehistoric 
Races as inferred from Observation of Modern Tribes,” 
in which some curious anomalies in the degree of know- 
ledge in different branches of art and constructive ap- 
pliances possessed by certain tribes are pointed out, and 
the inference drawn that it is unsafe to attempt to fix the 
stage of civilisation of any given people from the rudeness 
of one single class of implements in use among them. 

Professor Huxleys Paper on the “ Distribution of the 
Races of Mankind, and its Bearıng on the Antiquity of 
Man,” appears to have met with more favourable criticism 
from those present, including Professor Carl Vogt, than 
the author anticipated. And certainly the conncction 
between some of the changes which in comparativdly 
recent times have taken place in the phygical geography 
of the earth, and the limitation of the areas occupied by 
different races, such as the Negroid and Australioid, scems, 
if not susceptible of proof, at least possible ; and, if so, 
Professor Huxley’s conclusion that the distribution of 
these two races of Man affords as strong evidence of his 
antiquity as the occurrence of his works in the gravel of 
Hoxne and Amiens is in a fair way of being adopted. 

Touching these early works of man, we commend at- 
tention to the excellent account given by Mr. R. Bruce 
Foote, of his discoveries of quartzite implements of Palæ- 
olithic types in the Laterite formation of the east coast of 
Southern India. We know of nothing more striking tham 
the wonderful similarity of these implements to those dis- 
covered associated with remains of extinct mammals in 
the old river gravels of Western Europe. But for the 
difference in the material there are numerous twin speci- 
mens so like each other that they might be thought to 
have been formed by the same hand, and yet they occur 
thousands of miles apart, and under what are apparently 
different geological conditions, though we think that much 
remains to be unravelled as to the origin and age of the 
Lateritic deposits of Madras. Still this parallelism of 
type seems to afford most remarkable proof that the same 
wants, with the same means at command for fulfilling 
them, result, so far as tools are concerned, in the produc- 
tion of similar forms, no matter where or when the men 
live who make them. 

This is further illustrated by the stone implements from 
Japan, described by Mr. Franks, nearly all of which may 
be matched in form by arrow-heads, lance-heads, and 


,hatchets found in Western Europe; and what is no less 


remarkable, the former are by the Japanese regarded as 
of heavenly origin, like the Elf-bolts of Scotland, and the , 
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stone-celts are considered to be thunderbolte—a belief so 
universal in historic times that it may be sald to have 
bean held semper, ndigue, cf ad omnibus. There is, in fact, 
no difference of opinion between the old Greek Sotacus and 
the Chinese Emperor Kang-hi’s encyclopesdist (A.D. 1662). 
The former informs us, through Pliny, as translated by 
Philemon Holland, that “there be two kinds of Cerauniæ, to 
wit, the black and the red,” and, “that*they doe resemble 
halberds or axe-heads.” The latter that “ some of the light- 
ning-stones have the shape of a hatchet, others that of a 
knife, and some. are made like mallets. They are of 
different colours; there are blackish ones, others are 
greenish.” - 

The curions similarity observed among Megalithic 
monuments in different parts of the world may possibly 
be due to some analogous development of thought and 
feeling rather than to any intimate connection between 
the races who erected them. The Dolmens of Algeria, 
described by Mr. Flower, those of Brittany by Mr. Lukis, 
those of the Aveyron by M. Cartailhac, are all, more or 
less, closely allied to the ancient sepulchres and Pandu- 
kulis of the Nifagiri Mountains in Southern India, de- 
scribed by Sir Walter Elliot. 

We cannot close this- brief: notice without mentioning 
one of the most carefully illustrated .and important con- 
tributions tọ the volume,—the account of the caves of 
Gibraltar, in which human remains and works of art have 
been found, by Mr. George Busk, who, in company with 
the late Dr. Falconer, visited the scene of the explorations 
of Captain Brome, which are now unfortunately suspended, 
. bat of which the record drawn up -by himself is here pre- 
served, and additional value ‘given to it vy the commentary 
of Mr. Busk. 

We have, we hope, said enoni to ee the interesting 
character of this volume of the Transactions of the Con- 
gress, and the reports of the meeting at Copenhagen lead 
us to hope that it may next year be producuye of another 
volume of at ae equal value, . 

JouN EVANS 





THE WORLD OF THE SEA 


Rey. “Le Made del de la 


"by M. Moquin à 
ea by M nee. “Meme de PInstitu 
Demy iro pp. 500, with coloured and 
a and numerous woodcuts, pace 213, (London: 
- Cassell, Petter; and Galpin.) e5 

HERE are two methods ‘of reviewing a book, the 
ungracious and the gracious, One, and the easier, 
is to find all possible fault with it; to prove, at least to 
the critic’s own satisfaction, how much better he could have 
written the book, if he too had had the time, and the 


The World of the Sea. aes and 


money, and the will, As-for the talent, the critic has. 


that, as a matter of course; for is not a critic one who 
judges other men, and is therefore wiser than they? And 
as for the knowledge, that ig not needed. He may 
acquire that in the very process of reviewing, from the 
book which he reviews, Thus, following nature in econo- 
mising force as much as possible, he is at once learner and 
teacher ; judge and—parasite? Taking another man’s 
materials, he shows the world how much better a house 
he could have built with them; and so-has the clear profit 
- of all.the authors: work, his carrying of the-bricks and 
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mortar, even his planning the house, beside all the’ ex- 
penses incident thereto, at the cost on his own part of 
a few suggestions which he is not even at the trouble of 
seelng carried out. -Thus he leaves the hapless man, who 
has tried to do something, instead of sitting still like-the 
reviewer, and seeing others do it, to cry Sic vos son vobis; 
and after a few more attempts to write books, to give 
up in despair, and take to the more easy and profitable 
employment (at which every lad-can now eam an honest ` 
penny), of showing how books should have been written. 

But the other, or gracious method of reviewing a book, is 
to ascertain what the book is really worth, at least to the 
class for whom it is written; and if it be worth any- 
thing, to recommend it to them heartily; being sure that 
attractiveness is no test of value, and that there is no 
more utter fallacy than that good wine neéds no bush. 

Unfortunately, this gracious and hearty method of re- 
viewing a book is nót only difficult, being contrary to the ` 
affections dnd lusts-of the animal within, who delights to 
bite and devour his kin, while he is indignant at the very 
notion of his ancestors having beén cannibals: but it is 
also morally dangérous ; for if the reviewer begins by 
being gracious and hearty, he may descend to kindness, 
even to indulgence. He may be to: the anthor’s “faults a 
little blind,’and to his virtues very kind ;” and so fall alto- 
gether from that boasted mapartality which purely vorrends 
detraction. 

For the sake, therefore, of preserving the virtue of im- 
partiality, it is most prudent for the reviewer to begin by 
complaining, and to say that this very beautiful book has 
certain defects, which he hopes may be amended in future 
editions (for he must be allowed to be gracious- enough 
to hope for future editions); that several of the most 
important and novel illustrations have no authority ap- 
pended ; that the very clever drawing of the sea-lions 
has not only no authority, but no description or notice in 
the text; that some chapters are meagre, and some of 
the illustrations -bad—for instance, the Holothurians, of 
which only two very poor and inaccurate cuts occur; that ~ 
the large drawing’ of Cuttle-fish is also very bad and 
wfong; and that there are many misprints and misspell- 

ings (possibly mere faults of the printers, but still faults), 
ech as rostro for rostrum, Oftary for Otary, a Poritide, . 
an Alcyonidese, &c., which must be corrected ; and that, 
as a whole, the latter part of the ‘book. is inferior to the 
beginning. It may be, of course, that this is owing to the 
simple fact, too common among ‘other ‘classes besides 
publishers, that the money did not hold out; or that the 
book, if finished in the style in which it was begun, would 
have grown too big to be published at a paying price, 
But what has a reviewer to do with excuses and with mercy? 

Having thus fulfilled his duty, he has something of a 
right to take his pleasure; and to say— Here is a really 
‘beautiful book. It is a pleasure to turn over the pictures ; 

a pleasure to think that it will lie on many tables, teaching 
folk, especially young folk, a thousand things which those . 
of the last generation did not learn, hard as they worked, 
each for himself alone, simply because the works which 
could teach them were not yet written; nay, the micro- 

scopes which could show the facts not yet made, Thè 
text is, as is to be expected from M. Moquin Tandan, ` 
brilliant, interesting, full of feeling for that-wonderful and 
poetic element- which runs through. nature,-and - should 
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therefore run through sound physical science, The Illus- 
trations are, on the whole, very good indeed; the large 
tinted plates altogether exquisite ; notably one of the 
development of corals ; and many of the cuts are pot only 
accurate, but real works of art; for instance, a drawing 
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l seemingly from a photograph, of sponges, &c., on laminaria 


stems, and three drawings of medusa, pp. 132-4, in which 
the grace and grandeur of the natural outlines has been 
excellently preserved. 

Especially do the author, transfator, and publishers 
deserve thanks for the mere number oF the illustrations, 


d 


eT 
-~ h wot 
pe Oe ne 
kre e 
ae 
L "a ` 


f 


CENON 


È 


4 





AA 


tp, 
4 
L 


A 


z” na Py 


Tax Croes Axpusa (Riemersma cruciata) ` : 
If the wonder of nature is ever to be got into the heads 
of the uneducated (rich or poor) it must be done, in the 
long run, through the eye. “ Pictures,” said certain men 
of old, “are. the books of the ynlearned ;” and they used 


_them with effect during the middle ages, to get Into the 
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heads of men wonders which—nineteen twenticths of 
them—never happened at all, Let Scienca, now her turn 
is come, use to the utmost of her resources, the same 
engine, to get into the heads of men—and of children 
from their-earllest of the wonders which are 
actually happening round them all daylong. Let scientific 
men, therefore, welcome graciously this book, and all 
books of the kind®in spite of a few defects of haste or 
of insufficient knowledge. Let them recommend it to 
their friends—especially to those who have children. And 
if any shall raise the cry of “book making,” let them 
answer, “What else would you have?” In this age of 

specialisation,” when each minute branch of physical 
science. requires a life-time of research, how are the many 
unscientific to be taught the vastness and beauty of 
Nature, save by book-makers; by those who take the 
results of other men’s labour, and cast them together into 
a shape which the many will care to look at? Provided 
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they do not actually steal, allow them to borrow as freely 
as they will. What they borrow from the scientific writer, 
they will repay him 2 hundred-fold, in the form of pupils 
readers, and enlightened -public opinion. Meanwhile, 
those who wish well to the cause of Truth, may trust 
that by every book of this kind one more human being 


will be awakened to the magnificence, as well as the 


importance, of facts; one more will be saved from the 
ancient empire of-unreason; one more will be inclined 
to give rational glory to God, as he discovers how glorious 
His works are, even in the minutest polype ; one more 
artist will discover, in his search for the beautiful, 
that the world contains a few objects quite as worthy of 
his pencil, as a Scotch fir-tree, or a country lane; and 
qne school-boy, it may be, or even undergraduate, seeing 
this book in his sister's hands while he is at home for 
the vacation, will. be led to inquire (not -without reason) 
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why he also is not taught something about these strange 
and beautiful works of God, and something of the science 
which investigates them, instead of the mispronounced 
Latin and Greek, in learning which (and most imperfectly) 
he spends the ten or twelve golden years of youth, He 
will receive for answer (or rather he will soon learn to 
answer himself) that those who have the monopoly of 
education know nothing of these mafters, and therefore 
cannot teach them ; while those who do know about them 
are not asked to teach them,-because they will not pay 
in an examination, Byt that discovery may make him 
resolve, for the sake of his children or his younger 
brothers, to do what in him lies when he grows up, to 
alter radically the course of instruction now pyrsued m 
almost every boys’ school in these islands; in which case 
this book, and others like it, will not have been published 
in vain. C, KINGSLEY 
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BARFF'S HANDBOOK OF CHEMISTRY — 


An Introduction ‘to Scientific Chemistry ; oi hese jor 
the use of Schools, and Candidates for Hare 
Matriculation Examinations, 


Second Edition, F 8 ae: eet Ge wat 
econ n Fcap. 8vo. pp. xv. 315, wi 
woodcuts, price 4s. (London : Cabide) 
TEE rapid progress of experimental discovery is in itself 
an obstacle to the elementary teaching of any scientific 
subjett. Nowhere has the truth of this observation been 
more frequently, attested than in chemistry, a science 
which; during the present century, has had a more 
brilliant, or at least a more active, career than any of 
its old companions. We cannot, therefore, be surprised 
that the superior attractions of research have so far 
had a depreciating influence on the dogmatic department 
of this study, that many chemical manuals are meagre, 
partial, or unsystematic. It is true that a large number 
of such books has appeared during the last few years, 


under the powerful stimulus of an increasing demand for 


chemical education; but their general character is such 
as we have assigned, and the composition of a treatise 
for the use of school-boys seems to have been in many 
ecases shelved, as either too humble or too great a task 
for an author. 

Such considerations induce us to welcome very cor- 
dially the little handbook which Mr. Barf has just 
republished. The first edition must be too well known, 
and too fresh in the memory.of many of our readers 
to render any detailed reference to the present one 
necessary. The writers efforts have evidently been di- 
rected towards attaining as much as possible of both 
clearness and brevity in exposition; but hig tendency to 
avoid speculative assumptions is still more meritorious 
No one is more sceptical than a boy; no one more diffi- 
cult to convince by experiment of the truth of a theory. 
The teacher will therefore economise his time in the most 
useful manner by putting before his class only the simpler 
practical illustrations in which he knows he can succeed, 
and but a few of the most general and securely established 
laws. Hence Mr. Barff has boldly, but very judiciously, 
postponed the entire discussion of formule and symbols 
to the concluding portion of his work, using in its former 
patt, only absolute units of weight and measure—which, 
of course, have the advantage over the usual abstract 
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numbers, that an audience can see and handle them. 
The nomenclature is that first syatematised by Berzelius, ` 
and introduced into this country by Professor Williamson ; 
ih Das also Deen adopted ol late in the examninations of tie 
University of London. 

The method of imparting elementary instruction in 
chemistry is, as we have indicated, neither mature nor on 
the point of attainment. But whatever course may 
ultimately be decided upon, we can hardly doubt that it 
will include Mr, Barff’s fundamental principle. Mean- 
while this little volume, with its business-like spirit and 
undeniable accomplishment of its design, deserves the 
geom and hearty commendation of teachers. 

E. J. MILLS 
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M of Italian Art.—By Louis Viardot. Sinall 8vo. > 
257. Illustrated with photographs and engravings. 


(dampeon Low & Co. 
IF photographs were not children of the and if artists 
were not like Leonardo da Vincl—men of 


science, and would always work the better for a knowledge 
of it, and if scientific men were not among those who can 
most appreciate works of art, this book would hard] 
come within our It is a beautiful book, 

of beautiful T 


most typi 
altogether ekk to look upon. We shoul i 
that it is translated from the “ Bibliohiue des Mer 
veilles,” which contains so many works on science. 
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The Half-crown Atlas of Physical Geography. By 
Keith Johnsto ee] maps, printed in colours, 
Small 8vo, (Edin , Johastoi) 

Tuis atlas astonishes and delights us. For two shillings 

and Sixpence we at last get ifully finished maps, 

showing the land and water hemispheres, ahd the lands 
which are blessed with an antipodes; a perspectic view of 
the globe ; physical maps of the continents, Australasia, 

British Isles, and the Holy Land, a geological map of the 

British Isles, of ocean and river systems, ocean 

basing, winds and sto annual isothermal] lines, and 

Tange of akan tion of earthquakes and vol- 

canoes; the geographical distribution of useful plants and 
ies, the chief animals, and varieties of man himself. 

ere are, moreover, notes as to the preparation of the 
atlas, and an analytical index. We warmly congratulate 
as et arpa on their last achievement, and advise 


everybody to buy the atlas. 
Casseli’s Technical Manuals.—r. Linear Drawing. 2. 
Projection. 3. Building Construction. By Ellis A. 


Davidson. Price 2r, each. (London: Cassell, Petter, 


& sna 
THESE little books are intended to promote the tech- 
nical education of artisans, and seem to be well ted 
to facilitate the work of teachers and learners, e 
manual of Linear Drawing shows the application of ~ 
tical geometry to trade and manufactures, and has 
appropriately chosen as the first volume of a technical 
series for craftsmen. The methods of constructing geome- 
trical figures are given without the mathematical proofs 
which usually accompany such problems. The applica- 
vale ornate i ae eres Si 
work is in di of the trefoil, quatrefoil, 
toothed wheel, ellipse, &c. aa eS ‘ sendy incul- 
cated, and all the are. hip ex ` The 
manual of Projection the student many steps further, 
and treats of the drawing of plans, elevations, and sec- 
tions of solids. The chapter on isometrical projection 
explains that system of drawing in a clear and concise 
manner. In some of the more elaborate figures fewer 
lines of construction might have been used with advan- 
tage. The observations on drawing instruments, and their 
use, are thoroughly practical, The third treatise elucidates 
the principles of Building Construction, and gives some 
useful hints on architectural drawing. It is profusely 
illustrated with di ; these are generall good, but 
the minor details of a few need correction. é . W. 
Picture Natural History.. ae Cassell, Petter, and 
Galpin. 
WE have submitted this volume to an abler critic than 
ourselves—to “a little boy. He is delighted with the 
pictures, and interested in the text. We should like to 
give it to every little boy and girl we know. 
Tommy Try, and what he did in Science. By CO. G, 
Napier (of Merchiston}, F.G.S. Pp. 302, with 46 
re ouR by J. D. Cooper, and others. Chapman 


A Boor for boys, in which sclence and anecdote chase 
each other through a pleasant narrative, until Tommy 
Try takes to eousalang phrenologists, and fortunately 
for his young readers, brings his memoirs to a close. 





THE- SUEZ CANAL 

JE all went well, and we hope it did, yesterday witnessed 

a grand gathering on the sandy shores of a dreary bay 
in the Midland Sea—that sea around which so much of 
history has been enacted, and in whose annals the 
gathering in question will not be the Jeast noteworthy in- 
cident, The Suez that problem of many cen- 
turies—is to he opened weed gaara of emperors, kings, 
princes, and potentates; of eminent engineera, famous 
warriors, and ed savants invited from the East 
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and from the West; and while the ceremonial lasts the 
very dreariest of the d wastes that here and there 
border the blue waters of the Mediterranean will be 
animated by a brilliant throng and the sound of music; 
and speeches will be made and healths will be drunk, and 
all present will join in wishing success to the memorable 
enterprise, which, for a time, 1s to furnish to Arab story- 
tellers and Frankish newsmongers a topic to talk about 
D as the fegion is, it has a history. There 
aaa with invading es the kings whose names 
are recorded in Scripture; there Artaxerxes was stayed in 
his victorious advance by the siege of Pelusium ; there 
are yet to be seen relics of cities and towns named in the 
“Itin P? of Antoninus; there Titus marched to the siege 
of J em; there Baldwin and his Crusaders took the 
city of Pharamia: the actors in these and other exploits 
never o the sands of the desert, drifted by the 
winds and b stream of the Nile, would bo and 
alter the surface of the that after generations should 
be ed to identify its historical 1 ties. 
he question of a canal dates from a early period. 
In high floods the waters of the Nile sored Owain two 
or three miles of the Red Sea, which would suggest the 
idea of a ] t communication between, the river 
and the great Arabian Gulf. This communication was 
actually established, as is said, under Ptolemy Philadel- 
phus; but of course it fell into neglect, and was buried 
under the drifting sands, until one of the caliphs had it 
cleared out, after which there was a navigable canal be- 
tween the Nile and the Red Sea for more than a hundred 
years. Then it was again lost, and so completely that its 
ever having existed became matter of doubt and dispute. 
But the main project was a ship across the 
isthmus. There is some tradition that Alexander con- 
sulted with his engineer officers as to its feasibility, and 
that they reported against it on account of the difficulty in 
P of the canal from silting up. In a 
age Sultan Selim, who had been baffled in his 
scheme for a canal to connect the Don and Volga, re- 
solved on cutting one from Pelusium to Suez; and he took 
an important step towards accomplishing his for 
he conquered the country all across, and made his name a 
terror to the Arabs, But he did not live to cut the canal. 
The first Napoleon revived the project, and ordered a 
survey, during which the iene buried remains of the 
canal above-mentioned were discovered, and the on 
as to its having existed was settled. From that time the 
question of a ship-canal became a standing topic, enlist- 
ing divers opinions, among which were some to the effect 
that the project was simply ae aarp because, as the 
iwel the Red Se anao cin higher than that of the 


t 


- Mediterranean, the swift current in one direction would 


prevent navigation. 

During this time of debate, Captain Spratt of the 
Royal Neves sent, with the ship Metina, to make a 
survey along the shores of Egypt and of the Isthmus, of 
which an account was published by the Admiralty in 
1859, entitled, “An Investigation of the Effect of the 
prevailing Wave Influence on the Nile’s D its ;" and 
this was followed by “ A Dissertation on the True Position 
of Pelusium and Farama.” Beginning ing at the western ex- 
tremity of the Egyptian coast, Captain Spratt found that 
the Nile there exerted no influence, but that, owing to the 

revalent north-westerly and westerly winds, the Senolis 
ht down by the Nile were drifted to the eastward in 
prodigious quantity, even to the shores of Syria. This 
was no hasty conclusion : by a careful series of soundings 
and j Captain Spratt determined the identity of 
the sand the sea bottom, within a given distance of 
the shore, with that of the deserts through which the Nile 
flows. ‘Farther out to sea the sand was coralline, and of 
an entirely different character, while the Nile drift is 
oa eed up of quartrose sand, with fine mud and particles 
men 


The verifications in this particular weres tog 
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PART OF THE BAY OF PELUSIUM 


SHOWING THE PROBABLE FEATURES IN THE 
e TIME OF STRABO AND THE ADVANCE - 
OF THX DELTA SINCE THAT TIME 


The shaded portions indicats approximately 
the muddy plains and islands uncovered at 
low Nile ; 
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numerous and too exact to leave room for doubt. “By 
this means,” writes Captain S “I was enabled to 
trace the extent of the Nile’s influence both directly off 
.the coast and along it, as well as to ascertain the 
quantity of sand—pure silicious sand—-it must annually 
bring to the sea ; and to an amount which eae aE 
my expectations and experience in respect to other rivers, 
paver that of the Danube, which, in comparison, 
rings a very much less proportion of sand to mud. The 
Danube sand, also, is of the finest quality. The Nile 
sand, on the contrary, is much coarser generally, and 
forms sandbanks off the coast that are composed df 
quartxose sand nearly as large as mustard seed.” 

The quantity of solid matter brought down by the Nile 
when in flood is prodigious, and precisely at this season 
—-that is, for three or four months—the north-west winds 
blow strongest. Indeed, if the wind did not blow with 
the violence of a monsoon it would be impossible for 
Sailing-vessels to navigate the river during the time of its 
rise. The suspended matter is consequently driven to the 
eastward along the ones i there E forms 
dunes or sandbills, which shift their positon with every 

“burying at times the huts of the coastguard men.” 

e hollows j ae the dunes are cultivated by the 
Arabs, but the plots must be protected by screens of reeds, 
against which the sand accumulates by repetition, until in 
some instances the hill is a hundred feet in height. Cap- 
tain Spratt here remarks: “ The best efforts o a ea 
tion of several thousand Arabs, who inhabit the vi 
along this strip of land, fail in permanentl ing these 
dunes. For as the sea continually ERNA F e sand 
upon the onward it moves, in spite of those 
efforts, and the rate of progress may be imagined when I 
state that a mosque near Brulos has in about twelve 
months been nearly buried in one of the dunes” advanc- 
ing from the westward. “And as the coarse sand of which 
these hills are com is not distingui le in differing 
from the sands of the desert near the ids, or that on 
the route to Suez, they must undoubtedly be the gifts 
of the Nile.” 

Besides coarse sand the Nile carries down ents of 
pred Eh and other heavy substances, which are also 
drifted along the coast by the combined action of wind 
and current. When the wind blows its strongest the 
coastguard men say they cannot walk cia it. To test 
these facts, Captain Spratt one day landed eleven bags of 
ashes and clinkers, five of the containing pure 
` clinkers, the of which weighed from four to five 
pounds, The whole were laid in a heap just above the 
DA and ee care of wind and sea. 

welve days later, when the returned, not a vestige 
of the h which had weighed nearly two tons, was to 
be seen. e shore was examined towards the ae 
from which the wind blew, but without result ; while in 
the other direction, that of the prevailing wave move- 
ment, clinkers ing about two ounces were found 
dispersed to a distance of fully 1,500 yards, one of 3 
pounds was picked up at 240 yards, and others from 4 to 
ounces at from 600 to 7oo yards. The greater portion 

however, been buried by the movement of the sand. 
“Thus this evidence,” writes Captain Spratt, “of the 
movement of the beach in only a days, in the month 
of May, during which there was but one strong wester! 
breeze and seyeral fresh easterly breezes, is a positive evl- 
dence of the easterly movement of the shore and 
littoral shallows along this coast, but which, dunng a 
succession of winter Pa and during the pre g 
north-west breezes at the period of high Nile, must cause 
@ continuous progression of an immense quantity of the 
sands and matter carried out by the turbid river.” 


walking along the coast for the purpose of 
observation, the beacon marking the site of Port 
Said, to the head of the bay of Tineh, when he found a 
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great quantity of broken pottery, broken jars, ancient and 
modern, and broken bricks on the shore, at the 
highest and lowest surf margin, “On discovering them 
in such quantity,” he continues, “ I was naturally annous 
to trace out their origin, thinking they must have come 
from some adjacent ruin. But | found eventually that 
they had come wholly from the mouths of the Nile, and 
that they were the positive dé/érzs from the towns situated 
on the banks of the river, and brought out by the strength 
of the current at high Nile, but then dispersed along the 
coast to the eastward by its littoral currents and prevail- 
ing ground swell” 

t would be easy to multiply facts, if further evidence 
were wanted, that the Nile is no exception in the great 
transforming powers of Nature, washing down the dry 
land into the sea, and forming there beneath and on the 
margin of the waves new continents and islands. The 
rong Ye] the Ganges, the Yang-tse-Kiang, and other 

ilions of tons 


rivers o great continents, carry down 
of solid matter every year. The North Sea is dually 
being silted up by the rivers of Belgium, Holland, and 


the British islands. At the mouth of the Ebro, on the 
northern side of the Mediterranean, the deposits brought 
down by the river are in course of reclamation by an 


eminent English engineer. Hence we need not feel sur- 
prse that the Nile—one of the greatest of rivers—has 
during long ages wrought great changes on the southern 


shores of the same sea. In the face of facts such as are 
above adduced, a government or a nation might well be 


justified in believing the project of a harbour and canal on 


the Bay of Pelusium to be, if not im ble of execution, 
at least unprofitable. Places which were on the shore 
when Strabo wrote are now from four to six miles inland,, 
as is shown on the accompanying map, reduced from that 
published with Captain Spratt’s report; and thes modifying 
action is still going on. 

Since the Sie canal was first projected engineering 
science has advanced ; and though the sands will accu- 
mulate at Port Said as from of old, the piers and break- 
waters will be periodically lengthened, made to stretch 
further and further into the sea, while powerful steam- 
dredges will away the sand from the mouth of the 
harbour. Whether heavy gales will effect any more 
serious choking of the approaches, or drift tons of blowing 
sand into the canal i remains to be seen. But while 
the world is greeting, and worthily ting, the great 
work as a triumph of engineering skill, it may be well, 
at the same time, to bestow a little thought on the facts 
and conclusions here sein ae under notice, which in the 
pre-scientific age rend man’s contests against the 
works of the, winds and sea perfectly hopeless. 





MEETING OF THE AMERICAN ASSOCIATION 
FOR THE ADVANCEMENT OF SCIENCE 


N the last number of SiViman’s Fournal is an account 
of this year’s meeting of the erican Association, 
held at pares Bae the presidency of Mr. J. M. Foster, of 
Chi which seems to have off as pleasantly and 
y as did our own at Exeter. Over one hundred 
and fifty new members were elected. The number of 
communications entered upon the daily es of 
the Standing Committee was about one hundred and 
fifty. The range of these was considerable, and 
it was found ient to have sub-sections on Archæ- 
ology and Microscopy, to facilitate the disposal of papers 
which could not be reached in the other sections. 

The then recent total eclipse of the sun was naturally 
a plomuinent subject of interest; the astronomers being 
present in considerable force. 

The dedication of the Peabody Academy of Science 
was an occasion worthy to occupy the attention of the 
Association at its opening session. A few notes on this 
Academy will be welcome to many readers. The Institution 
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was founded at Salem in the year 1867,by the munifi- 
cence of Peabody, with the design of promoting 
the study of science in his native county of Essex. The first 
Annual Report of the Trustees of this Academy, made in 
January, 1869, shows that it is already fully organized, with 
an able corps of officers and a well-ordered museum, library, 
Scc., and the activity of its Director and Curators is evident 
-not only in the extent and fine ition of the collec- 
tions, but in the real and ability with which the various 
publications of the Academy are conducted. Advantage 
was taken of the t occasion to make the formal 
transfer of the building of the Museum to the Trustees, 
and its delivery and acceptance by the Director, Mr. F, W, 
Putnam. _In ap eloquent address the President of the 
Academy, Mr. William C. Endicott, gave the history of 
the Museum from its foundation, in 1801, as the East 
India Marine Hall, to its purchase and reorganization in 
its present form. e Essex Institute, which is well known 
by its ADERE Bulletin, and Historical Collections, is 
now inco with the Peabody Academy of Science. 

The ad of Dr. B. A, Gould, the retiring President 
of the Association, dealt with the Position of Men of 
Science in America. i 

Everything which a hearty will and an intelligent 
appreciation of science could do was done to promote the 
happiness and forward the plans-of the Association and 
its members, alike by the city authorities of Salem, the 
various scientific ies, and private individuala We 
confess we should have been glad to learn that our 
English scientific men had been represented at the 
m , as America was represented at Exeter by Pro- 
fessors Newton an > 


On piee ememr O o n 


dL 
« The Association will mest next year at Troy, New York, 


under the presidency of Professor Chauvenet, of St. Louis 
Phe f owing hich th read 

e following, w were among the papers at 
the m ing, will give an idea, not only of the great 
scientific importance of the congress, but of the direction 


in which many of the most eminent scientific. men in: 


America gre working at the present time :— 


_ SECTION A. Me h vs, and Y. {Mm the 
Total Eclipso of Ang. 1869; —On Quintuple Algebra ; 
B. Pterce.—Determination of the M i of 


echanical 

Hea Dy nee a eee eos sP E 
Van der Weyde.—The Spectral Bands as harmonics 
of ane or more fundamental 

ihvisible caloric rays; P. H. Van der Weyde.—On the andible 
transmission of musical melodies means of the Electric 
Telegraph; P. H. Van der W 

fluid, but a mode of motion of matter; P. H. Van der Weyde, — 
Flame Tem in’ their 1elations to compositions and 


Ontlines of the 
Remarkable case of freexing Fresh-water m Salt-water; 
W. W. Wheilden.—The Thermodynamics Waterfalls ; A. 
M. Mayer.—On some farther evidence of the existence of a 

8 of Arctic Winds; J. H. Coffm.—The present 
Lighthouse Illumination in the United States; a 
rendering the Needle of a yanometer 
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definitely astatic ; M. G, Farmer, —On an improved construction 
of the Holts Electrical Machine, adapted for the analysis of the’ 
Prenomene ob (his yaniely of machine, and for Class-room use; 
Ogers. 
SEcTION B, Gooey and Natural History.—Comperison of 
the Coral Faunæ of Atlantic and Pacific Coasts of the Isth« 
i former connection ' 


the Bay of Fundy; A. E. Verrill.—American Phyllopod Cros- 
tacea; A. E. Verrill.—The Homologies and general structural ` 

relations of the Polyzoa; A. H — Observations on a new 

us of Polyzoa ; A. Hyatt —New Species of Fishes obtained 

Ge Prof, Oroa in tie of the Maranon and Napo ; T. GIL 

—Notice of some new Fossil Plants) from discovered 
by Prof. J. W. Dawson; J. S. Newberry.—On some points _ 

in the Geology of North Caroling; W. Ç. Kerr.—Prelimi- 
the Lamellibranchiates of the U 


few genera of Extinct ED.: — Discovery of the 
Ammonoosuc Gold Field; H. Wurtz—Note upon the Paleo- 
trochis ; HL. Wurtz.-—Notices of some new Tertiary and Creta- 
bosls of. Siredon 

; O. C Marsh, —On some new Mosasaurvid 


of the Palsechinids ; Alex. m™—On Surface 

fri Maine indicating the time since the close of the 
Quarteinary’ Period ; N. T. Tiue—Com as an agent in 
Geological M gaa Solar lg cas peepee ae 
in conglomerates; G. L. Vose.—On the Plasticity of Pebbles 
and Rocks; W Blake.—Flora and Fauna of the Fresh- 


and Idaho; J. S. New .—On 
of Fishes obtained by Prof. Orton in the V of 

sale a ; T. GUL 
SUB-SECTION rchaolegy and .-—Con} ex- 
A E nana arene exe Mount Balldes 
M 


ton of a few interesting Implements collected by R. W. Haskins 
fects Indien Graves oa the anki 2 


ence to the baring of holes in stone implements; F. W. Putnam. , 





NEW STAR-ATLAS 


ME 8. A. Frocror has planned a star-atlas on 
a plan which ts several advantages. The 
celestial sphere is to-be divided according to this plan 
into twelve equal parts, each pentagonal in shape; Se 
each map being made ci , there is a slight over- 
lapping, which prevents any shiek ase from being broken 
off at the edge of a map, as in the ents 
hitherto adopted. Owing to the ity of the maps and 
the choice of a central projection (the equidistant) the 
distortion is reduced to a” minimum, In fact, for the first 
{ime in the history of star-mapping, a plan is adopted by 
which, with a moderate number of maps, there is no 


D distortion or scale-variation. The woodcut 
low 


ich gives (on a reduced scale and with inverted colours) 
a portion of Map 2 of the series (where it Map 4), 

ibits -some of the principal peculiarities of the new 
scheme, It will be noticed that though this ion 
belongs to the outer portion of the map (where the dis- 
tortion is greatest) the figures betweem the parallels and 
meridians are of their proper shape, ‘The arrow indicat- 
ing precession in direction and magnitude (for 100 years) 
is a novel and very simple mode of exhibiting this impor- 
tant relation. The way in which the constellation-names 
are introduced is also new, and seems preferable to the 
old’ ent, in which the name straggling over the 
whole constellation at once confused the -star-grouping, 
and was itself almost ble unless printed in very 
letters, - The figure also includes instances of the mode of 


~ 
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neers dou and multi oe (known 
o suspected) vtables Messier’ nebule $ ir W. Herschel’s 


clansiication of Ria nebul and 30 on a 

All stars in the B.A. ogue down to the sixth 
tude inclusive are to be introduced, besides all the 

E in the EE IE ogue, Messiers nebulæ, about 
stars and other objet of interest 
The scale of the maps is to 

ch globe, and each map wil be rath mare 


Mr. pr rain ae oe aaa 
sphere is divided into the same set of pentagons, which 





are arranged into two sets of six (namely, five esha 


ir ag ee ere mee pelos 5 
ROU 


southern, Sani ha 

polar map) ee ei eee As in these 

all uscesiigy of adding ese a tot arg mapa i 
necessity o ese to maps is 

avoided, and 3o the clearness of the maps is much 

increased, 


A letter-press introduction, with a list of star-names, 
will add to the completeness of the maps. Mr. B 
of Manchester, will photo-lithograph the maps if it sh 
appear from the rectipt (by him) of a sufficient number of 
names 2$ su that the scheme is approved of 
Dy aonet ea He will supply to subscribers a specimen 
Map 2, which alone is yet completed, 





LETTERS TO THE EDITOR ` 
[The Editor dees not hold himself responsible for opinions expressed 
by kis Correspondents. 
Personal Equation of Astronomical Observers 
Can ee 
made to determine the absolute Personal Equation 
of Astronomical Obecrvers? The most important of all astrono- 
mical observations consista’in the time of of a ster 
across the wires of a transit instrument; but it is found that no 


the observations of the junior 
ee O 
are tl us brought 
into consistency with each other; but it is not known, I believe, 
T e see 
on detecntoed experimental in a very 

manner? Imaging an erica sry formed 


Cd 
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therefore, to 
accuracy of time observations which could be appealed to at «ny 
, and at any future time. I have not been able to 
dean that eich an oxperiment has hikat bon ted. 


ae Fertilisation of Winter-flowering Plants 


you permit me to add a few words to Mr. Bennett's 

letton, abla atp: LA e tat wih, I did not cover 

up tho Lamium Piep ria ee 
“ne” During years I have followed 

and have fetid thousands 2f flower ts eorered up 


Salon ghia ta Rte lira 
fared. Th meg e aa 


ennai aia 

o tnt aceon kg from the 
moisture of the ars opr Nees T ve occasionally 
arcana AE svithin amall wide wionthed 
and hare o ead tron tien. With respect 

to the Vinca, I suppose Mr, Bennett intended to express 


of self- 


being to the very general law 
Gat distinct individual plants Soo occasionally crossed. 


CHARLES DARWIN 
Down, Beckenham, Kent, Nov. 13 
Elimination of Alcohol 


clusions of these physiologists, and by a number of 

experiments, that a small proportion only of the alcohol intro- 

sary enters red ar ate Dr. Anstle, o an 
# I n 
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creat dies a de te but it was also 
poner Ma ROE cee the total proportion eliminated was an 


™ pom revey- - 


excessively n of what was taken Into the body. This 
was demonstrated both in the case of healthy men, and in that of 
fiom disease. [See Tenth rt of the Medical 


Oaer of ths Privy Coantil, l, p. 288.) 


Schulinus of Dorpat, in 1866, made elaborate on 
animals, which also showed conclusi {1) that on of 
alcohol does take and (2) that it only represents a fractional 


part of the alcohol taken. [Archiv. f. Heilkunde, 1866,] 
However dehcate and useful, therefore, M. Lieben's test may 

be in itself, it was not needed to decide this question, which was 

already settled. A. Dupri, PhD. 
Laboratory, Westminster Hospital, Nov. 15 





-~ NOTES 
Tire Royal Society commences another session to-night, The 
communication of the results of the recent dredging expedition in 
the Percupene will most probably take up the whole of the 
evening. ‘ 


THE great ‘' Catalogue of Scientific Papers compiled and pub- 


lished by the Royal Society,” has now reached its third volame ; 
a fact which we have much pleasure in announcing. In this the 
names of authors are carried on from GRE to LEZ inclusive, so 
that the compilers are nearly half-way through the alphabet. 
‘We congratulate them on their good progress, and can promise 
them the cordial appreciation of scientific men all over the 
world, to whom the work will prove of inestimable value, Does 
a mathematiclan wish to know how many mathematical papers 
have been written by Grunert, the well-known editor of the 
“ Archiv,” he turns to this volume, and finds 343. Guérin 
Méneville, the naturalist, figures for 326; Hagen, entomologist, 
for 102; the veteran Haidinger has 286 on minerals and me- 
teorites ; while Henwood, a Cornish celebrity, shows 55 papers 
on ‘geological and minmg subjects; and- Heer, of Zurich, to 
whom we are indebted for admirable desciiptions of fossil flora 
of the -primeval world, numbers 46; Sir William Hamilton 
heads a list of 69 papas; Hansen, 103, probing deep into 
astronomy ; Hansteen, the Norwegian, who lives to see in Sir 
Edward Sabine’s researches, a grand outcome of his own early 
investigations of terrestrial magnetiam, has 141 papes; Dr. 
Hooker appears for 58 papers; his late father for 7a; and the 
late W. Hopkins, who did so much in mathematical geology, for 
33. Dr. Hofmann, the eminent chemist, has made himself 
responsible for 156 papers; Mr. Lassell for 66, and Leverrer 
for 88. Kummer,- recently elected a foreign member of the 
Royal Society, is down for 51; Leuckhat for 64; the indefati- 
gable Isaac Lea, of Philadelphia, for 106, mostly about shells ; 
and Lamont, of Munich, for 90, on magnetism, meteorology, 
and yoiious questions in phymcnl astronomy. From this brief 
gelection our readers will see what à rich fund of scientific 
information has been prepared for their use by the Royal 


Society. 


Antone the recently published state papers of the American 
Government, is the an nual report of the president of the National 
Academy of Sciences, from which we make the folldwing ex- 
tracts,. It will be seen that In America there is no mistake 
- about what ts considered to be the duty of the Government in 
regard to scientific research——we wish we could say as much for 
England :—“ The members of the Academy consist principally of 
professors in our colleges, and a few officers of the army and navy, 
who, from thetr social position and moral character generally, have 
~ the confidence of the public in a degree surpassed by no other class 
of the community. They are, however, geneally men of limited 
means, receiving no pecuniary reward for their discoveries, and 
by law allowed nothing for their labours in the Academy, and who 
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can ill afford the expense of assembling, from a distance, in the 
city of Washingtnn, A mall sum appropriated by Congress for 
the expense of thoir annual meetings, by which a full attendance 
could be sectred, would be money well bestowed. It would 
stimulate higher researches, elevate the character of the associa- 
tion, and be productive of more valuable asistance to the 
Government, I feel myself more at liberty to urge the claims of 
the Academy, inasmuch as its members generally, including ` 
myself, took no step towards its establishment. Indeed, I must 
confess that I hed no idea that the national legislature, amid the 
absorbing and responsible duties connected with an intestine 
war, which threatened the very existence of the Union, would 
pause in its deliberations to consider such a proposition, But 
Congress, having expiessed its sense of the importance of an 
organisation of this kind, the members designated accepted in 
good faith the appointment, and have since endeavoured realously 
to discharge the obligations thus devolved upon them, M is mew 
the duty of Congress te do tts part, by furnishing the means to 
enable the Academy to fulfil its mission with credit te itself and the 
natien,” 


Tue Minister of Public Instruction has given orders for the 
construction of an Agricaltural Map of France, on a novel plan. 
oo e 
aceoting, to erally, : 


- Front accounts of the last meétings of the Wellington Philo- 
sophical Society and New Zealand Institute which have reached 
us, it is clear that good scientific work is being done at our anti- 
podes, much of it in Dr. Hector’s laboratory. The most inte- 
resting result recently obtained is the isolation of the poisonous 
substance in the Tutu plant Many experiments made for this 
purpose during the last six years, both in the laboratory of the 
Geological Survey and by chemists in Great Britain, failed to 
discover the poisonous ingredient of the plant. A short time 
ago, Mr. Henry Travers collected for the Museum a large 
quantity of rine‘seeds of the Tutu (Cariaria ruscifolia), and on 
these Mr. Skey has recently experimented. He has discovered 
the poison to be a greenish oul, unaffected by, and insoluble in, 
water and mineral acids,'but solnbledn acetic acid, ether; alcohol, 
and chloroform. This oil is combined with a red-coloured resin, , 
which is insoluble in ether, by removing which the poisonous oil 
wos obtained in a pure state. The quantity of the poison con- 
tained in the seed is 12 per cent of the weight. A similar oll 
has been detected by Mr. Skey to-be the active poisonous element 
in the Karka seed (Corynocarpes leirpsta), which will account 
for its having hitherto escaped detection; and he suggests that 
the discovery might lead; to the detection of the acttve principle 
of many poisonous European plants that have hitherto eluded 


ANOTHER İtem of New, Zealand news ic that the sesult of alf 
Dr. Hector’s investigations into the geology of the islands is, 
ethat New Zealand must be considered as, on the whole, well 
supplied with mineral fuel. The most valuable description ot 
coal is certainly confined to limited and not very accessible areas ; 
but still there is nothing to prevent their being profitably worked 
for the supply of the steam service. The great point for con- 
gratulation, however, ts, that throughout almost every part of the 
I ee ee Pence ew eee pei NO Baei ame 
withm a short distance. 


Wr are glad to see that the Essex Institute-—not our Essex, 
but the American one—is extending its sphere of action by issuing 
‘a Bulletm in addition to their ordinary proceedings. The Bufletin 


-is intended to give to the public such portions of communica- 


tions made to the Institute at its semi-monthly and other, public 


meetings, as are of popular interest. <A ‘brief summary of all 
the proceedings at each meeting will. be-given, which will 
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contain the titles of all written or oral communications, and 
the names of their authors, A small space in each number 
will be used to announce the recent correspondence, and 
donations to the library and museum, and to state deficiencies 
existing in the collections, and the methods in which its 
friends may best ald in rendering them more complete. There 
will also be inserted a list of some of the duplicate volumes, 
pamphlets, newspapers, &c., in the library, which will be offered 
for exchange or sale. It is expected that the variety and interest- 
ing character of the communications this volume will contain, 
-will make it a favourite with the public, while its low price will 
bring it within the means of alL The Builetin.can be obtained 
of Messrs. Trübner & Co - 


A REPORT on excisions of the head of the femur for gunshot 
injury, by Mr. G. A. Otis, assistant-surgeon United States army, 
is the latest of a series of elaborate reports on important medi- 
cal and surgical questions, published by the Surgeon-General of 
“the War Depertment at Washington. The liberality of the 
Government of the United States in matters of science is, or at 
least should be, well known; and the handsome form in which 
these volumes, illustrated by numerous woodcuts, lithographs, 
and chromolithographs, are issued, deserves notice at our hands, 
although questions of practical surgery lie outside the province 
of NATURE as understood by us. In the volume we have, first, 
an apperently exhacstive historical survey of the operation of 
excision at the hip, and then the detailed records of the operation 
during the late civil war, these records being illustrated by figures 
of the pathological specithens and ‘hthographs’ of individuals 
successfully operated’oan: finally, the records of temportsation 
are discussed, and the results compered with excision and ampu- 
tation. Whether the surgical reader will endorse Mr. Ott’ 
conclusions or not, they will, we are sure, agree that his report 
is in every way creditable to American military medical science. 

Prorgesson Grant, the director of the Observatory in 
the University of Glasgow, has printed two ‘letters, which he 
addressed to M. Leveniler, on the authenticity of the documents 
respecting Newton, communicated to the Academy of Sciences 
by M.Chosles, These letters, which are now more than two years 
old, have since the exposure of the Newton-Pascal forgeries, 
become specially interesting. They must be read in connection 
with M. Leverrier’s more recently indited brochure, 

Tux sixty-cighth annual election of office-bearers of the Philoso- 
phical Society of Glasgow was arranged to take place last night 
(Wednesday). Professor Grant retires from the office of senior 
vice-president, and the Rey. H. W. Croskey from that of librarian. 
The followmg members of council retire by rotation: Mr. 
Ramsay, of Kildalton, Professor W. J. Macquorn Rankine, Sir 

‘A LETTER from Gross-Geran in the Colagne Garate, dated last 
Saturday,. quoted in the lf Mall Gamette, mys that on the 
previous Wednesday a gentle rumbling was observed twenty-five 
thnes, but only one shock ; on Thursday there were twenty-three 
rumblings, and a shock about midnight. On Friday there were 
six violent shocks resembling those of the joth ult., and in the 
night, up to 7 am., there were nine more shocks, accompanied 
by frequent thunder. During the morning of Saturday there was 
again a calm, but in the afternoon two violent shocks were felt, 
the last of which o¢curred very suddenly at 4.32. It is a very 
remarkable fact that these shocks have entirely altered in character 
from the earlier ones, being announced by a single thunderclap 
similar to the noise of a cannon shot fired at a distance of some 
miles, but much stronger. Their direction, too, is ‘vertical 
instead of horizontal as before. The total number of shocks felt 
et ae A 

of the clocks and watches in the place 
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even those which are- built of stone. The has also 


destroyed sixty-one chimneys. What if the volcanic region of the 
Eifel should burst open with its old activities, and the beautiful 
Laacher See and Pulvermaar, and the Mosenberg among others 
should i ee ee ee gone 
at least as far as Vesuvins to see ! 


Tux ‘Royal Society hgs just issued Part L of their 159th 
volume, the bulk of which is in very fair ratio to the importance 
of its content. We have first a paper on Solar Physics, by 
Mess. De La Rue, Stewart and Loewy, containing a first in- 
stalment of the measurements made with a view of making the 
solar photographs taken at Kew the basis of a new determina- 
tion of the sun’s astronomical elements: the privately-prnted 
papers, with which all astronomers are familiar, are acknowledged 
to have been preliminary. The great Melbourne telescope is 

described by Dr. Robinson and Mr. Grubb, and 
the description is accompanied by admirable and numerous 
plates, so that all may gain a very ample notion of the grand in- 
strament from which so much may be anticipated. Terrestrial 

is the subject of two papers, one by the Astronomer 
Royal, the other by Mr. Chambers; while prolific Prof. Cayley 
has three mathematical memoirs—one on Skew Surfaces otherwise 
Scrolls, another on the Theory of Reciprocal Surfaces, and the 
last on Cubic Surfaces. The Forthation and Eady Growth of 
the Bones of the Human Face, by Air. Callender; the Osteology 
of the Solitaire or Didine Bhd of the Island of Rodrigues, 
illustrated by ten exquisite plates by Ford, by Messrs. A. and E. 
Newton; the Developments of the Semilunar Valves of the 
Aorta and Polmopary Artery of the Heart of the Chick by 
Dr. Tonge, - are the papers which appel to biologists; and 
Mr. Gore’s paper on Hydroffnorle Acid, and one by Mr. Lockyer 
on Spectroscopic Observations of the Sun, are the other memoirs 
included in the volume. a 


‘We have to record the death of an astronomer of European 
reputation, Mr. W. F, Donkin, F.R.S., Savilian Professor of 
Astronomy at Oxford, and Honorary Fellow of University College. 





ASTRONOMY 


Correction of Atmospheric Chromatic Dispersion 


THs Astronomer Royal, in his last communication to the Royal 
Astronomical Society on the Transits of Venus, gue A 
injurious effect on the observations, which men y arise 
froth the chromatic dispersion uced yan nase leek and 

that probably an 


in E of ‘a pee « 
the eye-piece of the t In a subsequent communica- 
tion on the same subject, after stating the optical theory, 


Mr. Alry continues :—Suppose, then, that we have a series of 
nO esos Broun Wie nes 2a Aa 8°, 12°, And 
Se Then the elevas Gie she power 120 or with power 
Sty ta ase denon ie, showing the zenith distance a 
is easily computed; 

The eatin beng elclated by the formula funt gre and the 
-distance corresponding to the refraction being taken from 


Telecople power 120. Telescopic Power 240. 
of = Atmospbenc Zenith Atmospheric Zemth 
Fin rom. Refraction, Distance. Refracnhon. 

a T 6r o’ 3 

4 36 4 I & 3b 

54 15 a7 yo 38 

8 ya Ss ss eh) 16 

ta rm 8 By a4 3'4 rs I5 

16 “ 14" 7 3 7s Sa 59 


For view with the naked eye it would be necessary 
bat, fo view with an fnverting teacope, the eg downwards ; 
t, for view an inverting telescope, the edge of its appro- 


Tt eT el a nepali It is made 
by this construction, to examine a celestial body with 
and accuracy, which would, 


to use a 
? 
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without this construction, have rendered nice observation im- 
The series of of the prism which I have given a 
a ae to cian Gee 


to mo well adap general wants, I 
of the ae a ean eal oe Veni 
with a com series of such prisms, perhaps ona 


opposite SL a eas 
increases its in 

The between B and G is about pyth 
of the refraction. At renith-distance 45° it is nearly 
r”, at 63° it is nearly 2", at 80° about 5", These are the lengths 
of the visible 


big ami i yoga eel 
ciation Sclentiique de France, t vl. 305-] 


` AMONG the points of interest touched upon at the last meeting 
Astronomical yale pr acorn 


proaching Yeoung’s cet SPE 
So ae ea anc ae ce of the gradual 
reduction of the length of the lines of the chromosphere, as 
observed in a spectroscope. | 


i | BOTANY 
Spontaneous Motion of Protoplasm 
Pror. J, B. SCHNETZLER records in the Arries des Sclences 
Phynques e Naturelles, some observations the ramen 
Sea ot ie aa alte cb cr cae eevee oh common 
water-weed, the Asacharis alsinarirum., 





maintained, in the successive contractions or -the 
exterior layer of tho which transmit themselves to 
the interlor layers; or ts of 

molecules is by causes” as others 
have held, it what produces these 


in the globules of blood. The 
most strongly refracted rays of light have a marked influence 
a ee 
currents of electricity which form, under the influence of water, 
betweeh the surface of the leaf and the contents of the cells 


The energy of the motion depends principally on the temperature, 


NA pie 


consequence of the transparency 
of ita timsae, they can be watched under the microscope without 
THX Lucerne crops in several of the country have recently 
the Cuscuta kassiaca, 


Dodder 
T S and Flax-dodder, -which 


t “ Flora Crasiliensis,” the wagxum sejur ot 


the late Van Martjus, published under the auspices ofthe Bavarian 
and Governments, is not likely to suffer by the death of 
that botanist. Under the able editorship of 


Sen A FHR 
European botanista are engaged ba oiher orde which al 
to çomplete the work. A. W. B. . 





CHEMISTRY 
Italian Mineral Waters 


THE of Itnlian Mineral Waters have been 
eee of Perngla [Ann. di Chim, app, July, 


1869, Q] 
S LE EE E EE E in a reserroir,'fivo 
T thang nha tena ga a 





Carbon dloxkde, . e s a ke o’ O'441TO 
s a a ee 
Magorum en ee E 0'1 8830 
zT 2 oie 
Calchun bicarbonate . . . 1 1 1 ee © 48800 
racer mapas yt ie? DW a AERA 
ME er 


- IL collected in a square reservoir 
half a kilometre from Cannara, io, was found to 
Faroa peistcoats » 00300 Ma growin 
Manganows boarbonate soe Magneatum chlorid 
Froo carbon dhorkde _ Magne. y 
Calcina bicarbonato Calcium salphate 
T epa this water ia considerably lower.than that 
of the surrounding air. . 


ANGELO BANIKRI has made the following observations on the 
ammonio-ferric (sad amtmoniacim martiald collected on 
the lava of Vesu Many naturalists believe that the hydro- 


with the 


Pep en 


to the e to be in sil with facts 
Vesuvian lave-current of 1850. Te was only in Chet 
cultivated manured 


yield more than 100 measured quintals of sal-ammoniac, whereas, 
ee ee ee 
the year 1534, in which there was nothing but dry 

sand, there were no ee eee 
on 


Nov. 18, 1869] 


ee ee ee 
other hand, nigel soa ammonium carbonate eliminated 
from the organic of the soil, which are subjected to 
Oe E of the invading lava. The hydro- 

oric acid which gives rise to the aal~ammoniac of the fumaroles 
of volcanic lavas, cannot be derived from the lavas themselves, 
inasmuch as its ce is only transient ; but it is derived from 
the decomposition of the chlorides contained In the invaded 


lands. An r on of the lava of 1850 shows indeed that 
the denuded soli has been completely and nothing is seen 
but scora of a reddish sand, which have ently been ected 


to a ag e temperature.—{Ann. di. Chim. app. alla Med, 
I 


July, p61) * 


TIGRI has observed ara pido hop have the nape 
of destroying the vitality e Af; vni, A quantity o 
this Saed ae he bottom af a rasel fall of wide was 
found to be so completely by contact with the hop- 
flower, that it had no further effect in promoting the fermentation 
of the wine. Tigri accordingly recommends the use of hops for pre- 
serving wine.~—(Ann, di Chim. app. alla Med., July, 1869, P- 20.) 


M. Vicrok M£UNTER communicates to Cosmos the result of 
an experiment made in a Pasteur’s flask. Seventy-five cubic 
centimeters of urine were introduced into a flask of three hundred 
cubic centumeters capacity, bowled for five minutes, and sealed. 
At the end of fifty-seven days two clusters of vegetation appeared ; 
they proved to be a new species of rgillus, which the author, 
with some humour, dedicates to M. Pasteur. In another experi- 
ment, to the detas of which we need not refer, M. Meunier 
discovered an additonal species of Aspergillus, which he has 
named grddesns. 


PROFESSOR ROCHLEDER has found a new colouring lent 
in madder, in addition tq alizarine and n e its well-known 
constituents, The dye is soluble in water and alcohol 
crystallising from the latter in orange-yellow needles. The 
boiling aqueous solution, mixed with a little acetic acid, com- 
municates a beautifol golden tint to wool or silk. Madder root 
contains, unfortunately, too small an amount of this substance to 
render its industrial extraction profitable. 


OPINIONS seem still divided as to the poisonous nature of 
coralline and solferino red. Two cases are reported in Cossras, 
from which we learn that wool impiegnated with these colours 
produces loss of apee distaste for food, and cephalalgia. The 
wool became harmless after washing. 


M V MARCHAND poses to apply a chemical remedy to 
the newly-discovered e of the vine. He thinks it certain 
that a saturated solution of sulphuetted h in water, ora 
mineral mixture which sully evolves the gas, will effectually 
destroy the grubs which are now, in many vineyards, busily 
devounng the roots. 

THE second part of the third volume of Dr. Kolbe’s “ Ausfthr- 
liches Lehrbuch der Organischen Chemie” has a This 
work, which wil be complete ın another volume, is a sequel to 
the well-known Grabam-Otto’s Chemie. The portion of it now 





before us treats principally of lenm and smnilar oils, resins 
and balsams, inous bodies, biliary and cerebral products, 
and the constituents of urine. 

GEOLOGY 

Stencosaurus 


Mr. J. W. HULEE hes published an elaborate description of 
the remains of a fossil crocodile from the Kimmeridge clay of 
Dorsetshire, which he identifies with Cuvier’s Deeritwe Gavral 
a’ Honflenr, named Stereosanrus rostro-mrner by Geoffroy Seint- 
Hilaire, and also as belonging to Quenstedt's genus Datosawrws. 
The Inst-named genus will therefore be synonymous with Steme- 
sattrus (Geofl St.-Hil).—{Quart. Journ. Geol. Soc, No. roa] 

On Spherodus Gigas 

a a taining descriptions of two new species of 

Philip Egerton has described and figured the 
gigas, the of which is interesting 
as the validity of the genus. its character it is quite 
distinct from the same in Lepedotus, to which genus the 
species has been refi on account of the resemblance of the 
detached teeth. The specumen figured contains a median row 
of six circular teeth, on each skio of which is a row of seven 
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rather smaller circular teeth Sir Philip Egerton also describes 
and a beautiful specimen of the vomer of a Gyrodns from 
Kımmeridge, which he ascnbes to one of his new specien— 
(Quart. Journ. Geol Soc., No, 100.] 
The Geology of Thrace 
Dr. A. Bout, who has been eee ing the I of 
Thrace, announces some of the results of his doh. His 
has traced the cretaceous nummulitic formations from Jarim 
Brugas to Adrianople, found crinoids in the shales and 
limestones near Eski Sera, one of which he is inclined to identify 
with the carboniferous limestone. The steep southern declivity 
of the Balkan represents a great fissure of dislocation, the 
itc central stock of the ancient Balkan having sunk down 
Bodily during the enormous porphyritle and trachytic eruptons ; 
bot water from the fissures of the sunken granite, and 
forms numerous baths along the foot of the Balkan. In Mechli 
ravine, near Kisantik, immediately surrounded mountains 
4,000 feet, in height, Dr. Boué discovered, resting directly upon 
gociss, an oki iferous formation, with three beds of good 
coal; but as no fossils were to be detected in the deposit, he 
was unable to determine whether it belongs to the cnal measures. 
Coal-beds, probably of Eocene age, occur in the Rhodopi.— 
[Proc. Imp. Geol, Institute of Vienna, 31st Oct, 1869.] 








PHYSICS 


The Dynamics of Prince Rupert’s Drops 


Proressok Durour, of Lausanne, has been in a 
research on the Development of Heat which accompanies the 
explomon of Prince Ro s Drops. The examination of 
bodies which, in modern are said to be in a state of 
‘molecular tension” is of the highest importance to dynamics, 
and the investigation to which we now refer is an example of the 
kind of work is really required. 

Every ono Ís familiar with the pulverigation and explosion, so 
disproportionate to the mechanical force exerted to pragluce them, 
which are witnessed on the fracture of the point sere of these 
drops. M. Dufour finds, in addition, that an appreciable amount 
of heat 1s evolved at the same time. The mmplest mode of 


exhi this effect is to adjùst the drop in the cone of a vertical 
therraopile in such a marmer as to prevent the powder produced 
by the di 


pticn from projection elsewhere than against the upper 
face of the pile. This Is easily aonad b means of a 
caoutchouc cover, through which the pomt of the drop alone 
projects ; and the entire apparatus, abundantly surrounded with 
cotton, is left at rest for a dey. The pile is then connected with 
a gulvanometer, and, after breaking the point, the required ob- 
servation is readily made- With of 4'8 to 7'7 grammes, 
M. Dufour obtained a deflection of 5° to 9°. The mete friction 
of powdered glass gave no deflection. Attempts to determine 
the heat evolved werd also made with the calorimeter, turpentine 
being the liquid employed. In their isk, age form, these did not 
succeed ; but tolerably concordant ts were arrived at 
effecting the explosion in a cone of eboard, having its base 
ost, and fo the whole of the flagments to fall through 
the truncated vertex into the turpentine. In this way, it ap- 
peared that a weight of the drops, amounting to 11°40 to 20°42 
es, caused an elevation of temperature of 0°25° to 0°35°. 
The internal condition of the glass was found, by ee experi- 
ments, to Pppracea | in of different sizes. Some- 
times the B A, consisted chiefly of large fragments, sometimes 
it was principally powder. M. Dufour compares the state of the 
drops to a rigid enclosure bound together by highly-heated bars, 
themselves mu connected in every direction. After cooling, 
the bars would be under strain, from which, if released at 
one part, the whole would beset free. Now, Joule and Edlund 
have shown that a strongly-stretched wire, if allowed to retum 
to its original volume, actually evolves en amount of hent, forcibly 
remindmg one of that developed in the present instances. 

In order to discover the of the drop whence the ents 
had been dertred, its exterior was coloured. Thus ıt was found 
that the largest fragments came from the central, the finest 
powder from the superficial layer; and the pieces that were 
exarpined had, as ht thence be expected, the form of a very 
fiat wedge. The ution of heat during the explosion might 
have heen ed to be accom by an inciesse in the 
density of the glass; bat although this is a point somewhat diff- 
cult to ascertain entally, M. Dufour's paper is not with- 
ont evidence in favour of such being really the fact. . 


rs 


PHYSIOLOGY 


Kinship of Ascidians and Vertebrates 


Tux number of Max Schultze’s Archzp (Y. 4), Nag ee 
contains a Jetter to the editor from Prof. 
which that aaa ea es embryologist asserts that he bas been 
renla gem ory of a species of Phall and that his 
measure agree with those of Kowalevsky touch- 
vertebrate features of the early condition of these 
lier o reserves for the present the detalls about the 
exact formation of the nervous but quite confirms the 
fact of the existence of a notochord. He says: “ At this stage 
one could not imagine a more beautiful model of a vertebrate 
embryo, with the neural tube on one side of the axis and a visceral 
tube on the other.” He, moreover, describes in his es of 
Phallusia the neurel tube as not merely an almost sph veal 
but as prolonged in the form of a fine hollow thread into the 
parla earl Suet Cragra He promises fall detal shorty, 
ns il tor EE Poet dim portant 


Tae Chloial isana Likely sty e Pure 
chloral, M. Bouchut informs us, is really a good anesthetic. 


P N E A sea ia administra- 

tion is attended with o Acta with blood 

e ne ay yields no until avened Dy e curent 
air, ` 





SOCIETIES AND ACADEMIES 
Ethnological Society, Aia Sigh SE society held its 
rooms in St. Martin’s 


the President, occupied the chair. 
After some remarks Colonel Lane Fox, the secretary, 
donuments of Stonehenge, Mr. , of 

Consular China, read a paper before the Society, 
on the Chinese People, &c, The on which 
Mr. Gardner laid most stress—in fact, the leading idea of the whole 
es le west be the tenacity with which the Chinese ‘had 


fe slap usages of antiquity, and the skill with which they 
ied them ¢ 


o the exigencies of ee They 

ae ee ae of government, 

De nee alow Wee ie ee ae eee ee 

And if we allow that the ideogra eee 
ancient of.all, then the Cees in this nineteenth cen 
an older plo of expressing than is to 

in the most ancient hi hics extant, and yet 


m the world is more capable 


ferme for (he tales: discoveries ti penal and ah Sence, 


- and the newest inventions of art. Mr. Gardner pomted out some 


ee Aee ee Egyptian, 
ami Hebrew, leaving it to philologists to decide whether these 
coincidences were fortuitous, or a confirmation of the 
Hunter and others, of hs original ant of | Atal 

the Aryan and non- In the Chinese 
Gardner stated, i re cap ge tb nee 
individnals, or even masses, ancestral worship (undoubtedly the 
erally parle a een ca Unie all felis 


forme and crests, sega Me Gua eat, matan ene en or ew 


anand: 


pg eo 


though not general enough in their tion to refnte the 
idea thet the enthusiasm of is- to 


ty, tend to show that the Chinese are more 
tan any other heathen natin, „Mr. Gardner also read some 
date his gare some anecdotes of personal to elucl- 
main theories. In conclusion, if Mr. is correct 
Te IE eile cae eae a 
a teory Of armon crea fh age e aot ale ep 
regard to races as well as individuals, the mapa ered 
important part in, the world’s as ethical 


saben packs ic penton wc i B cee are unfitted 
for rulers, soldiers, or the higher walks will ndt tend 
to advance physical or mechanical scienca, 


. The Premdent referred to anlon ae Chinese 


+ 
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customs and those of the Polynesians ; such as the exclusion of a 
word occurring in the name of a great chief. In hke manner, the 
prohibition of marriage between persons of the same surname is 
a custom common to the Chinese and the Australians. In còn- 
cluding the discussion, he alluded to the popular but erroneous 
notion that the Chinese were modified M 
the fact that, although both had 
m ay oa a oe ee 

prominent brow-ri 
broad skull, deficient in —Captam Sherard Osborn 
advocated the introduction of railways and 

E A A other advantages w 
Rer. Prof § Dr. Hyde Clark, De nT 

Summers, Dr, Leitner, and 
ranean 


took part in the 


Additional mterest was given to the 
of the Yarkandi De Dereon 
a aca oo 


Geolo 
LLD. 
the 


presence 


oe foll communications were read :— 
“= Australian Mesozoic Geology and Paleontology,” by Charles 
Moore, Esq., F.G.S. The author referred to ' observations 


of Profemor M ‘Coy and the Rer. W. B. Clark, on the occurrence 
of fossils of Mesozalc in Australia, and then proceeded to 
hich he had ,obtained from that 

occur both in Westem Australia’ and 

have hitherto been found in 
apparently drifted blocks, and ing is known of the bedded 
rocks from which they are derived. e author stated that the 
Australian Mesozoic fossils igen Ao but also in 
many cases in with British he gave a list of 
species from Western rein identical with British 
from the Middle and U 


Foesls of Mesozoic type 
but the 


the author general type of tha Queensland remains as 

them to ove Upper tic es of 
Crivceras is by the author as y indicative of the 
occurrence Neocomian deposits in-Australia, The fossil 


evidence upon which Professor M ‘Coy inferred the occurrence of 
cy Wie ke eee ee 


dd Oar Se paateae 
aled to Med A a of the Pee the Portland Go fe aoa 


Ortheceras a small The sarod md no indications 

of the existence of Triassic of Liassic deposits in 
The blocks fram Weren Austel, fered bythe akar ithe 
Middle Lias, contain Afyacnes liasrianus a Tha ees 
Lents u lish The species 
on AA Oolitic would indicate 
E dat he Infetor Oolit to the Cornbrash ; the author 
may have had « longer renge in time in 
tga or that the subordinate divisions of 
e Oolite were -not ly marked m the Australian Mesozoic 
Fie te inclined! ts sale tho fails lo the peod a the 


these Mesozoic fossils in drifted 


A od 8* of longitude, that enorm : 
a ge enn b7 3 ongi an ous 


series has taken place over 
a considerable part of Auta e eee 
of new to the 
“On a Plant- and -bed on the 
Wales,” by Charles Moore, Esq., F.G.S. 
noticed by the author: were found by him in a small block of 
laminated obtained 


chocolate-coloured, micaceous, marl, from a 
bed about ten feet thick, at a cere Ie eee 
auriferous drifts of Sydney-flats, on the banks of the Rocky 
River. The author found the leaves of forms of Dicptyle- 


two 
donons plants, ts of a flat narrow leaf, which he refers to 
the Contfers, a seed-vessel, and the impressions of several seeds. 
The insect-remains consist principally of the elytra of beetles, 
o 


aone TE i RE appear to predominate, The vegetable 
seem to cate at ie nt oh Tertiary age, 
Jones mentioned the peor? Pi: a large 
Oare he he jami c beds near Port Elimbeth.—Mr, W. sat be 
Dawkins suggested that we had hardly a right to a 


Aee in fa foewils from all perts of the world, 
aa Sabie whether, if these foexila were examined from the 


to this country by Dr. Leitner, the only 


= 
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purely Australian point of view, the same age would be oe 
to them.—-Mr. Seeley agreed with Mr. Dawkins, and m 
the existence of natural moups in different areas of the globe, 


that the same must have becn the case in fofmer ~—Mr. R 
Tate remarked that if Mi. Moore had com the Turnssic 
fauna with those of India, Africa, and he would have 


found the same mixture of forms belonging a tly to dif- 
ferent horizons. He considered that the Australign fossils pro- 
bably represented our Middle Oolite He did not quite agree 
with the author as to some of the specific determinations, ——Dr. 
Duncan remarked that the same combmaton of forms separated 
in Eu was found in the Tertiary fossils of Australa. He 
thought that fu ther facts were necessmy before forming a decided 
opinion as to the succeamon of beds in that continent—The 
Piesident remarked that when we talked of identity of fauna in 
Aushalia and thi» country, impiobeble as it might appear, we 
must iemember that at the present time identical species, and, to 
a great extent, a similar fauna, were to be found in our seas more 
than 180° apart.—M{r. Moore, in reply, that it was the 
safest plan to follow the well-established standard of Eu 
eren in remote parts of the wold. He was inclined to refer the 
bulk of the ens rather to the Lower than to the Middle 
Oolite, but otherwise he agreed in the main with Mr. Tate. 
“On ene a new Genus of Dinasanria,” by Prof. 
Hualey, S., President ‘The author described the characters 
ey the skull of a smell Dmosaurian reptile obtained by 
the Rev. W. Fox oon z Mai bed at Cowleaze Chine in the 
Isle of Wight. e of the most stnking peculiaiuties of this 
skull was presented by the bone which seems to 
have been produced downwards and forwards into a short 
edentulous beak-like process, the outer surface of which is ro 
and pitted. The achor remarked upon the known form of the 
symphysial portion of the lower jaw in the Dinosaurie, and 
indicated that its iar emargination was probebly destined to 
receive this beak-like process of the proemaxillaries, which may 
have been covered either by fleshy hps or bya horny beak. The 
dentigerous portion of the preemaxila bears five small conical 
teeth. The alveolar of the maxilla bears ten teeth, which 
are nbedded by e fangs, and apparently lodged in distinct 
alveol. The summut of the crown, when unworn, w sharp, and 
ts no trace of the serrations characteristic of Jpewanoden, 
itis sanuated by the terminations of the strong ridges of 
enamel which traverse the outer surface of the crown. The teeth 
thus present some resemblance to those of /ewaxodon ; but the 
author iegarded the two forms as ectl inct, and named 
the species under consideration ; fox, Of the 
lower jaw the nght ramus is present, but its distal extremity is 
broken off, and its teeth are concealed. On the outer su face of 
the lower jaw the centrum of a vertebra us The author 
then referred to a fosml skeleton in the Britsh Museum, which 
has been regarded as that of a young /gvanedon, It is from the 
same bed as the skull previously descmbed. The author remarked 
that, in form and proportions, the vertebree were quite different 
from those of Jew n, and apparently identical with those of 
his new genus, as shown by the centrum preserved with the skull; 
the anmal had at least four welldleveloped toes; and other 
pecularines were indicated, which seem to prove that it was 
quite distinct from /gnanedon. This skeleton the author identified 
with his Hypnlephedon Fexu, and described its characters in 
detail, dwelli y upon the peculiarities of the pelvic 
bones, which are y avian in their structure. 
‘Further Evidence of the Affinity between the Dinosaurian 
Reptiles and Birds,” by Professor Huxley, F.R.S., President. 
In this peper the author reviewed the evidence already cited by 
himself and others (oraal Prof. E. D. Cope), in favour of 
the omithic affinities present the Dinosanna ; and discusses at 
length the recently ascertained facts which bear upon this ques- 
tion, some of tha most im t of which are derived from the 
species described by him in the preceding paper under the name 
of Hyprlephodon #, He summed up his paper by a com- 
ison of the different elements of the pelvic arch and hinder 
fimb in the ordinary reptles, the Dinosaurm and Birds, and 
maintained that the structure of the pelvic bones (especially the 
form and tof the ischium and pubis), the relation 
between the distal ends of the tibla and the astragalus (which 
1s perfectly ormthic), and the strong cnemual crest of the tibia 
and the direction of its twist, fi additional and unportant 
evidence of the affinities between the Dinosaunsa and Birds. 
Sir Roderick Muichison, who had taken the chair, inquired as 
to the habits of the “ypslophodon,.— Mir. Hulke mentioned that 
Mr. Fox had several blocks containing remains of a large portion 
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of the yps:/aphedou, all procured fiom a thin band of sandstone 
near Cowleaze Chine. On one the pelvis 1s almost entne, as well 
as the right femur, the tibia, which is longer than the femur, four 
long metatarsal bones, and an us All the long bones aie 
hollow. Portions of at least eight mdividuals have found 
in the same bed.—Alr. Seeley doubted whether these animals 
should be called Reptiles at all, as they seemed to him to forma 
group distinct alike from ieptiles, buds, and mammals, but 
ing an mtermediafe pomtion. In the hinder limbs of 
ns the analogies wee closer with mammals than with 
e thought ıt possible that the peculiar structure of the 
hmder Immbs of the Dinosaura was due to the functions they 
formed iather than to any actual affinity with biids—-Tho 

resident, in ieply, stated that A/yfsz , fiom the character 
of its teeth, aail subsisted on hard vegetable food. He 
expiessed a hope that Mr. Fox would allow a closer examination 
of his specimens to be made. He was unable to agree with Mr. 
S s views. Fe was mcelined to think that the progress of 
knowledge tended rather to break down the lines of demarcation 
between gioups supposed to be distinct than to authorise the 
cieation of fresh divisions. 

ney illustrative of their 1espective were eahibited 
by C. Moore, Esq., and Prof. Huey. aa 

Institution of Civil Engineers, November 9,—At thè first 
ordinary general meeting of the session, held on Tuesday, the 
oth inst, Mr. Charles Halton Giegory, the President, made 
some observations on the action taken the council with 
ieference to a notification garetted by the Public Woks Depart- 
ment of the Government of India. In this notification it was 
alleged that the Governor-General in Council was given to 
understand, that in the avil eering profession in land 
it was a i ractice for civil engineeis emplo 
public companies and otherwise, to receive, in addition to the 
salaries paid them by their employers, commission op contracts 
given out, or stores and mateiials ordered or inspected by them, 
and other like i considerations for services done, or 
intended to be done, which were considered legitimate sources of 
emolument, The Counal had met, and unanrmmously passed a 
series of resolutions, emphatically denying that such practices 
were m the profession, and that any engmncer 
detected 18 such practices would be held to be guilty of ful 
conduct, which would disqualify him from bemg a member of 
this Institution, Regret was expressed that so grave a charge 
should have been received and published by the ent of 
India without proper inquiry, as such inguiry would have shown 
that the charge was absolutely untrue; and, having reference to 
the grievous wrong which such an imputation, stamped with such 
authority was calculated to do to an honourable profession, an 
appeal was made to the Government of India to cause the 
scandalous statement to be withdrawn. Thus protest was trans- 
mitted to the heer ese State for India, who had received a 
deputation from this itution, com the President and 
every member of Council then in on. pessoa palin 
promised to investigate the case, and has put on record that “ he 
regaids with mplicit confidence the indignant repudiation by the 
Institution of any recognition of the practice referred to m the 
notification,” 


Mathematical Society, November 11.—The fist meeting 
of the present semon was held on Thursday, the 11th inst, 
Prof. Cayley, F R S, President, in the chair, when the follow- 

gentiemen were elected to be the council for the session 
1869-70 :—Premdent: Prof. Cayley, F.R.S. Vice-Presidents : 
A. De Mo F.RAS., W. Re tiswoode, F.R.S, Prof. 
Sylvester, F. R-S. - Treasurer: Prof. Hust, F.R.S. Hon. Sec- 
retaries : M. Jenkins, M.A., R. Tucker, M A. Other membeiss 
W. K Clifford, B.A, T. Cotterill, M.A., M. W. Crofton, 
F.R S., Olaus M. F. E Heric, D, S. Robert, M.A, 
Į Stirling, M.A. A Smith, F.R S. L. and E, Prof H. J. 

. Smith, F.R.S, and J. J. Walker, M. A. : 

The Rev. James White, M.A., was elected a member. Mr, 
Tucker read a communication fiom Mr. G. O. Hanlon, on the 
“Vena Contracta,” and Mr. Jenkins a letter fiom Mr. Clerk- 
Maxwell, contaming the question, ‘‘Can the potental of a 
uniform circular disk at any point be ea by means of 


occup 
Pi 
birds. 


elliptic int ? Suppose V ıs the potential of the disk 
bounded by the circle s=0, 23+ =a, 
daN IT 

aa emt Ny y E-P 
where rer + y?; 


, entitled the Scales of certain Insects 
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and if AB be a diameter parallel to r, 
cm PB-PA 
PB+PA 

and E, F are complete elliptic famctions for modulus c ; 


dV me. I 

also TE 7 ye (E-P) 
But F = 

where t is the solid angle mbtended at P by the'circls, that is the 
area of the spherical on a sphere of unit radius cut off 
by the cone whose vertex eo ee ae ` 
We have expressions for —— and fY, can A also bo er- 
T a E A 


pressed? I am writing out the theory of electric currents In 
which these quantities occur. The expression for Z for an 


iias daca a a a a alan a 
the spherical ellipses in the one case are no more complicated 


than in the other. ` Can 2%, or V itself, be found for the elliptic 
disk?” E 





The President and Mr. C. W. Merrifield spoke on the ques- 
ee ee 

T. Cotterill then gave an account of paper on Oppo- 
site Points on a Curve, The subject bore reference to two 
ue ee ee ee E 
Sylvester, oe e a t, to tha 
the , put-into a shape for Mr. S. fon 
amd Mr. K Cited took pat iva diction. upon. le 
paper. 


Royal Microscopical eee November ro.—Rev. J. B. 


M.A., F.RS., President, in the chair. A communication 
from . Pigott on igh power definiton with illustrative 
exam ` was rend. had reference to the 


atthe Fodom iale ol whic thawte: aakaed t 
have discovered the tus nattre. As the result of close and 
tracted observation, Dr. believes that he has 

these markings into rows of -like bodies essentially differing 
in their character from the ‘‘ note of exclamation” mar 1 
familiar to microscopists.— Another ona 
the order 
read by Mr. S. McIntyre. Mr. 


genus of the family of the him to express cobchi 
sions confirmatory of the views as to the 
nature of the’ seen under the mi A in the 
E a T E tho Fellows 
were entirely in support of Mr 's concinsions. 
the ions announced was an specimen of an 
reflecting microscope, working on the principle of the Newtonian 
telescope. : 

Zoological Society, November 11.—Mir. George Busk, 
F.R.S., V.P., in the chatr.—The made some remarks 


s 

Es. ; en Oven’s 

Society of Now Zelanda of the newly-discovered 
Chinese deer ( @avidienus), presented by Sir Ruther- 
ford. Alcock ; a e panish 


Irby. 
r. Grote by Dr, John Anderson, C:M.Z.S., containing ob- 
De eS 
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con ay ema e A EnSE 

of Lord Howe’s as recently observed by Mr. R. W, 
ch ipsa Mr, exhibited a the so-called 
chen, which had been focwaricl by Dr. Bennett 


the Aard-wolf 


. Flower had 
when he hed only the skull of this remark- 

. Mr. Flower’s paper was illustrated by 
St happy tek 


the mame individual—A com- 


Museum, al altala a E A Lath in various 


tion was read from Dr. B. Sim con tae vs 
habits of Atherus fulpens, as observed by him during his residence 
in N —A communication was read from Su Francis 
Day, F.Z.S., containing the first part of a series of notes on the 
A of fishes ee Mr. R. B. Sharpe 
read some additional notes on the , in continuation of. 
Ne ae va ee Hs c The principal object ot 

cue Che eras, Susans 

ep aa 
BRIGHTON 


| Brighton and Sussex Natural History Society, Nè- No- 
yember 8.—Mr. T. EL Hennah, President, 


gram, Lendigcrum, obtained in October, in the Weald of 
ussex, by Mr. Davies, was ae by thet gentleman. — A 

on Momos was read by opment, 

mode of Zena ali parts of mosses 

were described and drawings and micros 


Bryologia Flea of the” of 
è Aesi Sussex, com 
seas sub-species, a brief account of the solk in whi ce 
species grow, together with an enumeration of those 
chicks ae as Britain, have beer foand only in 
Sussex. is list will be published in thé next dhnual report. 
BRUSSELS '“ 3 ; 
Röyal Academy of Seances Gen Odtober ¢.—M. Schwann — 
on the memoir by MM. Masius Vaniair on the 
and fanctional regeneration of the spinal cord, of which 
a notice was in the last number of Narurnk. Besided the 
immediate subject of their memoir, fhe authors treat of the 
histol 


of the flum terminale of the spinal cord in the frog, 
the cutaneous and medullary distributlon of the spinal 
et communicated notes on the méteors 


ugust, 1869,,and on that of the rst 
October, 1869; and M. Terby noti the meteors observed at 
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Lournin in A last.—Storm observations, from the rst of | I divided them into six lots, keeping each in a sepaate cage, and 
Jane to the of September, were presented; for Brussels by | feeding them differently. One lot was fed on willow, another on 

Quetelet, for Louvain by M. Terby, for Malines by M. Ber- | butter (Petasites vulgaris), another on hawthorn, another on 
noerts, for Antw by M. C. Coamuns and for Copa, on plum, one on dock, and one on nettle, brambl and 
Charlerol, by MY. yan Geel. M. J. Cavalier also communi- | vanous other kinds of food. A cousderable proportion of each 


cated a note of storms observed at Ostend in August and Sep- 
tember last.—M. Zantedeschi communicated a note on the em- 
ployment of the outer armature of the submarine cable, while 
the inner armature, or wolated conducting wire, transmits the 
ser jap despatch, The anthor remarks that the submarine 
cabie represents a Leyden jar, and hence that when the conduct- 
ing wire conveys a m say from Europe to America, the 
same message 1s recon to the European station by means of 
the wires forming the outer portion of the cable. He proposes to 
establish an apperatus at each station for the purpose of receiving 
this return message, so as to enable the operator to see that his 
z is correctly jtransmitted.—-M. L. de Koninck stated, 
that on the and October last, the day of the earthquakes in the 
Rhenish provinces, he experienced a slight double shock in Liège 
at about, 11.40 p.m, . 
MANCHESTER 
Literary and Philosophical Society. Microxopcal and 
Natural Histery Section, Oct. 11.—Mr. John Watson in the chair. 
The Premdent delivered an address, fram which the following are 
extracts :—" It v Ul interest all naturalists, and especially entomolo- 
gists and lepidopte ists, to hear that there has very lately been re- 
cetved in this country a fine specimen of the magnificent butte fly 
Papilio Antimachus, of which o ea was ever before 
biought to Europe. .... The theory appears to be 
progiess among a certain class of naturalists, but its 


uph display a disposition to avoid precision of terms, and 
to and confuse the meaning of the words they employ, 
rather scientifically to limit and defme them; they use 


vailability and mutability as having one and the same meaning, 
instead of di i one as referring to subdivision into 
varieties, and the other as change of inc forms, Just now, 
as a development of the theory of natwal selection, we hear a 
great deal from some distinglghies entomologists about imitation 
and mimicry, where i¢semblance would be 
word; and these teams cannot be sud to be used vely, 
because it is aigued that some species and genera of butterflies 
mimic the colowings and ings of othes for the sake of 
protection from enemies, and for other aims and ends. Certainly 
the words imitation and mimicry imply foregone intention. Now 
it is probable that no butterfly ever saw its parent or ancestor, 
its opne Or reni, and it is an absurd stretch of imagina- 
tion that its own observation could induce and enable it to change 
the colouring and appearance of its successors; and 1f it had such 
ability and reasoning power, it would effect the change for pro- 
techon from enemies in the larve, and not in the mago, We 
know that Nature loves to1 her works, aod it 1s common 
to find resemblances and repetitions through various and distantly 
allied ana aby eoceguar a they are truly connecting Imks m 
the chain of creation. controversy 1s still going on between 
those who affirm and deny the existence of a vital principle of 
aa ose force, and essor Huxley stands foremost among 
the ; very mteresting microscopic observations have been 
made, and i ous aiguments have been deduced from them ; 
but the step from the lifeless to the livmg protoplasm has 
not been diminished. on may, ohare, hereafter 
discover and explain the difference between organic forms, livi 
and dead ; but at t it is not proved that the Ape ei 
life can be reconciled with the mere fonctions of matter,” 

Dr. Henry Simpson`exhibited specimens of State tata, 
gathaed by this autumn on Hilbree Island, 

Mr. Tait sent a portion of the beach from near Alexandria, 
Egypt, consisting almost entirely of shella Hoe stated that 
for many miles along the coast the shore was of a ‘mmilnr 
chaiacter. 

Mr, Joseph Sidebotham read a paper on varieties in Lepi- 
doptera, fom which the following passage is extracted — 
‘The questions as to what constitutes a species? where does 
a species end, and vanety begin? and whether a species be a 
natural or merely an artificial division? are amongst the most 
dificult of solution in the whole of natural history, and 
just at this time ere very prominently before the scientific world. 

ith eh view to determine the influence which difference of food 
and light might have in modrfying species, the author gives the 
following as the result of some experments which he a made, 
I procured about 2,500 larvee of the tiger moth, in a young state. 


the more correct 


became perfect insects, and I could detect no difference whatever 
in the colours, from the food they had hved upon. That is to 
my, the variations m colour and were not to be traced 
in any case to the food., I kept batches of eggs, and 


4 the larvæ the winter, and then 
dinded them, giving each lot a different kmd of food. 
the same result I found that one year the larve I had brought 


from the coast had usually the inferior wings more or less of a 
yellow shade, instead of the bright scarlet of the Cheshire 
specimens. Having for many years continued these experiments 
without obtaining a E results, I this tried another of 
a diferent nature, Peca the osake Gutiertiy, aa oo 
the least variable species we have, and I several broods 
of larvee just from the egg. These I kept in a 
dug Sax andl hed all ready, and then I divided each brood 
into thies lots, ing one-third into a box in my photographic 
room, which is light with o loured glass, one-third into 
a box lighted blue glass, end the ilators carefully shaded 
so that only light of a blue colour could 1each the larvae, the 
remainder were put into an ordinary cage, in the natural light. 
The latter fed up and came out into butterflies in the usual time. 
Those in the blue light were not healthy, and though every care 
was taken, at least or sixty died before changing, and a 
considerable number into chrysalides, and then died ; 
those that came out into perfect insects were very much smaller 
than usual. Those lighted by orange-coloured glass fed up very 
well, bat many of the two first lots had come out before one of 
them changed into chrysalis ; scarcely one of them died, and I 
examined each one before I allowed it to fly, to see what effect 
hed been produced. Trctamad o-leweepecimensccl cack lok Io 
exhibit this ing, and now proceed to describe the difference. 
Those reared in blue light differ from the ordi form in 
being on an average much smaller; the orange brovan is lighter 
in shade, and the yellow and metal oie laa 
of being distinct and separate. ose reared In the non-act{nic, 
or yellow light, are also smaller, the orange brown is re by 
a salmon colour, the venation more strongly marked, and the 
blue dashes at the edge of the wings m the usual form, are in 
these of a dull slatey colour. A series of specimens of these sida 
by side with those reared in ordinary light, are here for exhibition. 
One evening I found about 60 butterflies out of chrysalis, of those 
in the photogra room, and taking each one carefully I 
examined them all and allowed them to fly; shortly aft I 
found the whole of them had settled the wall of the 
house, and presented a most remaikable appearance; they 
remained there more than helf-an-hour, the western sun was 
ee ee i 
suddenly mogi oe the red t, where they had spent 
their lrves, io the bnght daylight, have been so dazzled as to 
act in this iar manner. ‘The results of this experiment do 
not show any very stertling in colour, such as one would 
bave txpected from the known effects of light on plants and from 
the occasional occurrence of much more strange varieties, 
one now and then meets with, which cannot have been subject to 
such severe treatment; still, when we conmder that even this 
diffrence is caused in one ion, and in the course of a 
month, it is a very suggestive fact, and Jeads one to think that 
light has certainly as mach or more effect on the colours of 
Lepidoptera, than the difference of food, and might in a long 
series of generations lead to very material in both form 
and colour, and perhaps considerably modify our ideas of what 
conshtutes a species,” 
MONTREAL 


Natural History Society, October 25.—An important 
pee on Ue Gare Oai maa ea oy Polac Dawson, The 

eninsula of Gaspé, between the river St. Lawrence and the 
te a of Canada explored by the 
Geological Survey under Sir William Logan, and it contams 
rocks representing four great geological periods, the Lower 
Suurian, the Upper Silurian, the Devonian, and the Lower Car. 
boniferous ; all admirably in coast cliffs; and in the cnse 
of the U Silunan and ian abounding in characterisuc 
fossils? e visit of Prindpal Dawson in the past summer had 
1eference to further study of the interestmg fossil plants of the 
Devonian sandstone, many species of which have been described 


kd 


g4 o. T 
ute 

in his papers in the o Canadian Naturalist, and in the Journal of 

. With Messrs. G. T. Kennedy and G. W. 

the whole of the norih aide aid 


winter. S i of some of the 
referred to, were exhibited to the 
on the small cabbage-butter- 
of which have recently been 
ens, This insect Js not 
A opolby Ma W. Cope Mr: Weileares aco an tutored: 
5 Srp n T opa Mr, Whiteaves made an interest- 
communication on dredging In Gaspé, and exhibited 

ig veal co of marine Invertebrates, > 


PARIS 


Academy of Sciences, November 8.—M. Pasteur presented 
a note in reply to thet of M. Thenard on the preservation of 


\ 


wines by heat. piesa eee eine ee nies 


transformations und er of sulphur (flour of sulphur 
ae oe M pn bar) when is spread upon the soil, in which 
the author states thet a which has been abundantly 
employed in the dents of France of late years becomes con- 


St cine Sa 
hydrogeh is*perceptible where the iz The employ- 

ment of sulphur appears to be effectual in preserving the 
from disease.—-A note by bL J. Pose one ee trae 
of hydrate of chloral: into chloroform in the animal economy 
was read. The author remarked that whilst M. Liebruch mam- 
tains that hydrate of chloral is converted into chloroform by 
contact with the alkali of the blood, the French observers have 
erally held an oppoaite opinion. In his experiments he found 
where hydrate of chloral # added to blood, or administered 
but he ob- 


eee no action of chloroform is perceptib 
ating the distillation of the blood. To avoid the 
section fiat the t employed in na Pian 


-S he at a temperature of 40°-—45° C 
the a 


J. V. Labordi communicated a note on the fl effects attending | parry 
the administration of chloral.—In a note on chloride of 

M. H. Debray remarked that although of geid i 
exposure to R ea C, m 
> and per-chloride it may, nevertheless, be vola- 
pe ack aa of chlorine 

It then 2a ig Sine A. Riche com: 

` mol a note on the eee eee 

ee es Solin UAL, e ieee 

contains about twenty per cent. of 

chan ear apnea of metal are brittle 

Ta but the suthor fonnd that at a dull red heat y 
A. 


be fo with ease, and produces very 
anmounced that odralline is not : 

mare Se neat Ema eee 
Gaaology of the cefmmen of the mammalia. Its base is potash 
te sani end (na ox lie a iba dog. aid magiel in the 
giatu, aa also dhe fenk wht wil green. During peg 
gincose, as also e flesh whilst 

e latter, its ts foaation 


cane-sugar developed 
commencing inthe moe acid part Ta the pulp surroubding 


decomposed 
492° F., into proto- 
bya heat of 303 
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A SCIENTIFIC CENSUS 


(CaS we reduce to the certainty of numbers the amount 

of interest taken in England ın the advance of 
science? How many are there devoted to its pursuit? 
How many sufficiently concerned in its progress, as to be 
willing to make some sacrifices for its promotion? 
` Interested in the results of science, ready to grasp its 
countless benefits, eager to catch its earhest gifts, we all 
are; but how many love science for its own sake, and are 
actively engaged in cultivating and promoting it? Are 
there not very many in this sordid age ready to exclaim 
with D’Ailly— 


Dieu me guude d’éte savant, 
D’une science si profonde 

Les plus doctes, le plus souvent, 
Sone les plus sottes gens du monde | 


The Census of 1861 gave the number of persons 
engaged in the learned professions, or in literature, art, 
and science; and classed as “scientific persons,” officers 
of literary and scientific societies, curators of museums, 
analytical chemists, and a certain number who styled 
themselves naturalists, botanists, geologists, mineralogists, 
‘chronologists, and civil engineers. These, however, with 
a number of professors and teachers, pursue science as a 
vocation. We prefer drawing our materials from the 
membership of our learned societies. Many of their 
members are, it 18 true, professors and teachers, yet they 
appear in a more congenial character as members of our 
academies, or fellows of our learned societies; and 
though it can scarcely be said that their members are in 
all cases absolutely men of science, or that all the men of 
science in the country are to be found in their lists, in 
them we have, at least, a goodly band of men associated 
together for the advance of science. Judging from 
the facilities such societies afford for the association of 
persons of kindred mind and taste, the common use of 
technical libraries and instruments, and the publication of 
their transactions, we are safe in assuming that they 
attract, at least, the greater number of men anxious to 
labour for the promotion of science.- 

First and foremdst among our learned societies is the 
Royal. The Institute of France and other foreign 
academies aie, in a manner, the creatures of the State; 
and their members are mostly all salaried. The Royal 
Society was, from the first, a voluntary society, and never 
derived any suppoit from the State, though it administers 
from year to year a certain amount given by the State 
for the promotion of science, In 1831 the Royal Society 
had 791 members, but by a change introduced-in 1847 
the membership has undergone considerable diminution ; 
and in 1868 the number was reduced to 600, the num- 
ber admitted every year being considerably less than 
the number dying or ietinng. It is the vocation of 
the Royal Society to admit within its circle the most 
distinguished men in all the branches of science, and 
we might even hope that, like the Institute of France, 
its membership may be divided into five Academics, 
such as the “Académie Francaise” for literature, the 
“Académie des Inscriptions et Belles-lettres ” for history, 
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the “Acitiémic des Sciences” for sciences and mathe- 
matics, the “Académie des Beaux Arts” for the fine ats, 
and the “Académie des Sciences Morales et Politiques” 
for mental philosophy and jurisprudence. It is nota 
question of altering the essential character of the Koyal 
Society, as an integral one. it would be only a natmal 
development of itssorganisation if its members were 
allowed to constitute themselves into sections for physics, 
mathematics, philosophy, history, and philology. 

Physical and Mathematical Science, however, engages 
the labour of six other learned societies. There are the 
Astronomical Society with 528 members, the Chemical 
with 518, the Meteorological with 306, and the Geological 
with 1,204 members. We have also a Statistical Society 
with 371 members, and a Mathematical with 111. Col- 
lectively, these form seven societies, with 3,638 mem- 
bers, giving, ın relation to the population of the United 
Kingdom, 1'21 mm every 10,000 either a physicist or 
a mathematician in the highest sense. The next group 
of societies comprises those engaged in the advance- 
ment of the science of life, whether vegetable or animal. 
Biology is a favourite study, and many are intensely 
devoted in explonng the many problems which are taxing 
the mind of the philosopher and moralist. Connected 
with Vegetable Physiology are the Linnean Society with 
482 members, the Botanic with 2,420, the Horticultural with 
3595, and the Agricultural with 5,500 members. And 
connected with Animal Physiology are the Zoological with. 
2,920 members, the Entomological with 208, the Ethno- 
logical with 219, and the Anthropological with’s,031 mem- 
bers ; in alleight societies, having in the aggregate 16,300 
members. It must beremembered, however, that the largest 
of these societies have their Gardens and Eshubitions, 
which attract numerous members, and it would demand an 
excess of charity to regard all the members in this group 
as strictly men of science. Archzology has numerous 
votaries. There is the Society of Antiquaries, the oldest 
of our scientific societies, founded nearly 300 years ago, in 
1572, having now 651 members, but the number of fellows 
was in 1862 restricted to 600. We have also a British 
Archeeological Institute with 697 members, and an Archæ- 
ological Association with 484 members, besides a very large 
number of other archeological societies. Then comes the 
Geographical with its 2,150 members, the most popular of 
societies, owing much to its illustrious president, Sir 
Roderick Murchison, and still more to the great con- 
tributions to geographical science by Livingstone, Speke, 
Grant, and Baker. And next we find the large group of 
societies for the Promotion of Applied Science. There is 
the Society for the Encouragement of Art, Manufacture, 
and Commerce, so elastic, so active, and so enterprising, 
having 3,200 members; the Institute of Civil Engineers 
with 1,700 members, and the Institute of British Architects 
with 498 members, each of them comprising men engaged 
in active life, yet deeply unterested in the advancement of 
science. Of a more miscellaneous character are the 
Microscopical Society with 360 members, the Philological 
with 200, the Numismatic with 160, the Asiatic with 320 
members, and the United Service Institution with 3,800 
members. And, besides these, there are the Royal and 
Lontion Institutions, the British Association, and Social 
Science Association, each having its thousands of mem- 
ters, to say nothing of the medical societics, and the 
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numerous scientific societies and philosophical institutions 
in all the leading towns, 

Were all who in London and the provinces are 
associated for the promotion of science carefully calcu- 
lated, we should find that there are now about 120 learned 
Bocieties, with an aggregate of 60,000 members; and 
deducting from the number at least one-fourth for mem- 
bers who belong to more than one society, we arnye at 
the interesting fact that there are, in the United King- 
dom, 45,000 men representing the scientific world, or 
in the proportion of fifteen in every ten thousand of 
the entire population; the “upper ten thousand” of 
the aristocracy of learning being thus three times as 
many as the “upper ten thousand” of the aristocracy 
of wealth, But are we satisfied with the result? Are all 
the societies equally active in encouraging the pursuit of 
science? Are their terms of admission too loose or too 
narrow? Without entering into the internal management 
of our learned societies, we might wish for a fuller and 
‘earlier publication of their transactions, for the collection 
of more complete technical libraries, properly catalogued 
and classified, and for a better action in the way of grant- 
ing tokens of recognition to successful discoverers and 
investigators of the great arcana of Nature, 

Within the last twenty years, at least half as many new 
societies have been formed for the promotion of science, 
and evidences are not wanting to show that an enormous 
«stimulus has been given to science in every direction. 
In the number of scientific works published, ahd in the 
circulation which they have had; in the vanety of scientific 
journals started and successfully maintained; in the 
respect paid to Science—ay, in the very popularity 
which greets Science, wherever it exhibits itself, we see 
abundant reason for congratulation. A brilhant future 
opens itself for the cultivation of science. Happy will it be 
when “many shall run to and fro, and knowledge shall be 
increased ;” happy when men will realise that “ pleasure 
is a shadow, wealth is vanity, and power a pageant ; but 
knowledge is ecstatic in enjoyment, perennial in fame, 
unlimited in space, and infinite in duration.” Truly,-in 
the performance of this sacred office the man of science 
“fears no danger, spares no expense, looks in the volcano, 
dives into the ocean, perforates the earth, wings his 
flight into the skies, enriches the globe, explores sea 
and land, contemplates the distant, examines the minute, 
comprehends the great, ascends to the sublime, no place 
too remote for his grasp, no heaven too exalted for his 
reach.” i e LEONE LEVI 


TRE DEPTHS OF THE SEA 


“THE opening meeting of the Royal Society on Thurs- 
day last was attended by a numerous assemblage of 
men of science, especially attracted by the announcement 
that Dr. Carpenter, representing a committee consisting 
of Professor Wyville Thomson, Mr. Gwyn Jeffreys, and 
himself, would communicate the results of the deep-sea 
dredging explorations, carried out ın the course of the 
past summer and autumn in the Porcupine, a vessel 
expreasly fitted out and placed by the Government at the 
disposal of the committee for this purpose. 
At the conclusion of Dr. Carpenter’s lucid exposition, 
which was necessanly but a mere résumé of the report 
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itself, it appeared quite evident that rumour had not at all 
exaggerated the scientific value of these explorations, for 
it is not too much to say that the results of this expedition 
must be classed with the most important which of late 
years have been brought before the notice of the scientific 
world. ; 

More than a quaiter of a century ago, the late Edward 
Forbes, one of the first naturalists who took the common 
oyster dredge from the hands of the fisherman to conveit 
it into an instrument for extended scientific research, after 
employing it in the commencement along the shores of his 
native little Isle, and subsequently in the seas surrounding 
the British Islands, and in other parts of Europe, found, 
upon comparing his observatiohs, that there appeared to 
be evidence in favour of the existence of a succession of 
natural zones of marine life according to depth, which 
rones, however, seemed to become more and more sterile 
in organisms in descending order; until at last it suggested 
itself that a zone might be armved at, at a depth roughly 
estimated as exceeding 300 fathoms from the surface, 
containing but sparse traces of organic life, or even such 
an one as might be entitled to the appellation of Azoic. 

This latter hypothesis was brought forward by him as a 
suggestion worthy of consideration, and not as a dogma 
or established principle, as he was fully aware that in the 
dredging explorations which he had been able to carry out 
up to that time, he had never reached so great a depth as 
even 300 fathoms, below which the sea-bottom was in- 
ferred to be comparatively or altogether sterile ; on the 
contrary, whilst advancing the conclusions which seemed 
to be but natural deductions from the data then at his 
disposal, he continually kept pointing out that whéther 
such an hypothesis was correct or not, it was of the highest 
importance to science to prosecute these researches further, 
so as to ascertain the true nature of the deep-sea bottom, 
for, to use his own words in his “ History of the European 
Seas,” “it is in its exploration that the finest field for 
marine discovery still remains.” 

Before the author of this suggestion had time or 
opportunity for carrying out such explorations as would 
have verified or disproved his hypothesis, he was unfortu- 
nately cut off by an early death ; whilst the hypothesis, in 
the state in which he had left it, was without further inves- 
tigation eagerly grasped at and accepted by men of 
science, both at home and abroad, for the special reason 
that it appeared to afford a simple explanation of various 
phenomena which had long remained enigmas to both 
paleontologists and geologists ; as, for example, amongst 
8thers the occurrence, in various periods of the eath’s 
history, of vast accumulations of sedimentary strata 
apparently altogether devoid of organic remains. 

Although this hypothesis, when somewhat modified, may 
possibly be found to hold good in respect to certain forms 
and conditions of life, the results of some casts of the 
dredge made in depths of from 270 to 400 fathoms in Sir 
James Ross’s Antartic Expedition, and subsequently, the 
deep-sea soundings described by Dr, Wallich as made in 
1860, in the Bulldog, in vastly greater depths, demonstrated 
quite conclusively that it could no longer be rctained as a 
generalisation. 

It now appears strange to look back and observe what 
very httle notice was taken of these new data; more 
especially of the important researches of Dr. Wallich on 
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the North Atlantic sea-bed, which for years, if not all but 
overlooked, certainly do not appear to have received from 
roologists the full credit which they undoubtedly deserved: 
geologists and paleontologists were evidently loth to 
abandon an hypothesis which in many respects’ suited 
their requirements. 

However long truth may remain dormant, it must even- 
tually assert itself in science as in all other matters, and 
the advancing strides of Biology and Geology soon de- 
manded that such problems should be definitely and 
conclusively solved, and that the depths of the sea also 
should be carefully searched for the missing links of 
evidence requisite to complete their respective chains of 
reasoning. This was not felt to be the case in England 
alone; already in Scandinavia we find the savants of 
Norway and Sweden working with their slender means in 
the right direction, and assisted by their Governments with 
a hearty good-will and determination which could not 
fail to ensure valuable results, such as have already been 
brought forward by Sars, Nordenschjold, Torrell, and 
others. ` 

In England, men of science, equally impressed with 
the umportance of this inquiry, wished, with an honourable 
pride, to see that the country which had so long claimed 
the empire of the sea, should, in a question of so purely 
manne investigation, do something worthy of herself; and, 
being fully alive to the impossibility of doing so without 
the aid of the Government, apphed themselves first to 
the task of procuring such assistance. Since it is an 
acknowledged but melanchaly fact, that science does not 
in England either obtain the high position in society, or 
the influence with the ruling powers of the country which 
is accorded to it on the Continent in general, it is a sybject 
for congratulation that the urgent appeals made to the 
Government should have in this instance proved so suc- 
cessful; and after the Government had provided the 
ships and equipment necessary for the expeditions of last 
year and this, it is a further subject for congratulation 
that the direction of these scientific explorations should 
have been entrusted to such able men as Dr. Carpenter, 
Prof. Wyville Thomson, and Mr. Gwyn Jeffreys, who 
constitute the present committee. 

The expedition of last year being the first of its kind, 
had, as might be anticipated, many difficulties to contend 
with ; the ship itself, besides starting at a late season of 
the year, was ul suited to the undertaking, was provided 
with but extremely inefficient winding machinery, im- 
perfect appliances and instruments, and moreover, the 
observers and their assistants had, as it were, to serve an 
apprenticeship in the management of such operations. 

This year, besides being fortunate in secumnng unusually 
favourable weather during the major part of the operations, 
all the above-mentioned difficulties had been provided 
against ; whilst, at the same time, the experience' gained 
during the last year’s cruise contributed very greatly to 
the complete success of the expedition as a whole. 

As yet, it would be premature to attempt any description 
of the results of these explorations, for the Report which 
was commenced at the meeting of the Royal Society last 
Thursday is not yet concluded, but is to be continued at 
its next meeting; sufficient, however, has been already 
brought forward to prove satisfactorily the great im- 
portance of the data obtained to science in general. 


Besides corroborating, and in some respects correcting the 
conclusions deduced from the operations of the last year’s 
expedition, many new facts and observations have been 
collected, whilst the supply of specimens and materials for 
examination which have been brought home will no doubt 
give full occupation to the members of the committee for 
some tıme to come, besides obliging them to bring to their 
assistance the services of the physicist, chemist, and mine- 
ralogist, each in their several departments. 

The practicability of exploring even the deepest portions 
of the ocean bed may now be considered to be fully estab- 
lished ; the conclusive proofs brought forward showing 
the existence of warm-and cold areas of the deep-sea 
bottom, in close proximity to one another, each inhabited 
by its distinct and characteristic fauna, is as surprising as 
it is important in its scientific bearings, and particularly 
in its relations to geology and pal#ontology ; whilst the 
investigations into the temperature of the different ocean 
rones, and the nature of the gases contained in the sca- 
water at various depths, are intensely interesting and 
suggestive. 

The question as to the existence of an azoic ocean zone 
at auy depth, must now be regarded as finally settled in 
the negative. The hypothesis which appeared to Edward 
Forbes to be warranted by all the data which the science 
of his day could supply, must now be abandoned ; it is 
certain, however, that all who knew him will do his 
memory the justice of believing that, were he now alive, so 
far from regretting the necessity of withdrawing a sugges- 
tion which appeared to explain several important pomts 
in science now once more involved in obscurity, he would 
have been the first of the converts to the views now proved 
to be more correct,and the first to congratulate the members 
of the deep-sea dredging committee upon so successful 
and brillant a termination of their labours, 

DAVID FORBES 


PHYSICAL METEOROLOGY 
IL.—ITS PRESENT POSITION 


I? is a well-known remark of the historian of science 
that our progress in astronomy has been made in 
exact accordance with certain laws which regulate the 
advancement of knowledge. Neither the march of the 
sun by day, nor that of the moon by night, 1s more rigidly 
surrounded and circumscribed by law than the march of 
that intellect which has successfully interpreted celestial 
motions. i 
We had first of all an observing age. Thousands of 
years ago in the plains of the East we had astronomers 
who, albeit with imperfect instruments, lacked neither real 
nor intelligence ın their nightly study of the stars. Many 
of their theoretical ideas were untenable, nay, even absurd, 
but yet they served to bind together into a formal law the 
mass of observations which their nightly industry collected. 
And so step by step our knowledge of celestial motions 
progressed, until ıt culminated in the discoveries of Coper- 
nicus and Kepler; and we were presented at last with a 
bird’s-eye view of the solar system, taken, as it were, from 
withoyt, in which that which appears to be, finally gave 
place to that which is. Thus the first stage was passed, 
and astronomers had now another question to put to the 
universe : it was no longer What arc the real motions of 
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the planets? but rather, Why do they move in obits which 
we know to be ellipses having the sun in one of the foci? 
Hardly had this question been put, when a great genius 
answered tt, The immortal Newton told us that the same 
Jaw which regulates the motions of the planets round the 
sun, and that of the moon round the canh, determines 
also the path of a stone thrown by the hand, or the velocity 
of an apple falling from a tree. 

One law was shown to hold throughout, and the expres- 
sion of that law having been obtained, we were easily led 
to the third stage in the development of astronomy. 

The problem was now-~from our knowledge of the 
present places and motions of the heavenly bodies, and of 
the laws which regulate these, to determine their future 
places. In fact, the last or prophetical stage of the science 
had now been reached, and accordingly we had‘a race of 
prophets who compiled our nautical almanacs, culminating 
in two gieat prophets—onc French and one English—who 
told us where to look for Neptune. 

Thus in the most complete branch of physical inquiry 
there have been three stages of development. We have, 
first, the observational stage, the object of which was to 
discover the real motions of the plancts of our system ; 
next, we have the stage of generalisation, assigning the 
mechanical laws regulating these motions; and, lastly, we 
have the stage of deduction, which, from a knowledge of 
the places and Jaws of motion of the heavenly bodies, 
predicts their future courses. 

Each of these, stages had its own peculiar difficulty to 
encounter. That in ascertaining the actual motions of the 
heavenly bodies consisted in the fact that our point of view 
is a movable one, and it was only when this had been sur- 
mounted that the true explanation was obtained. Again, 
the difficulty in the generalisation accomplished by Newton 
consisted in recognising that the planets in their orbits 
are subject to the same mechanical laws which regulate 
motions on the earth’s surface, and in ascertaining and 
applying these laws; while, again, the difficulty in the third 
or deductive slage was an analytical one, for it was neces- 
sary to possess a method of analysis sufficiently powerful 
to calculate the motions of a set of bodies mutually 
attracting one another. 

Now these historical facts, connected with the progress 
of astronomy, are of very great valuc to us, especially with 
reference to those other branches of science not so far 
advanced, We’ have, as it were, given us a standard of 
growth and development, and by measuring the younger 
child against the elder, we may be able to know the exact 
advancement of out latest born, and also the course of 
discipline best calculated to ensuic a vigorous growth. It 
ig by this astronomical standard that I now wish very 
briefly to measure what has been done in meteorology, 
and during these remarks I may perhaps venture to 
suggest a course of diet and discipline. But here, 
alas! there is little advancement to chronicle: the first 
stage of progiess—the observational one—is yet very 
incomplete; for, viewing meteorology as that science 
which treats of the physics of the eaith’s surface, 
and more particularly of the atmosphere—its motion, 
and its physical properties, it must be acknowledged 
that these are very imperfectly known. At the same 
time it must be owned, that there ate very serous difi- 
culties in the way of obtaining this knowledge, more and 
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greater perhaps than there were in obtaining the uuc 
motions of the heavenly bodies, 

It is not because, as in astronomy, our point of view 
is a movable one; but ather that we are so mixed 
up with the earth and its atmosphere, and the motions 
of the latter are on so large a scale, that we find the 
greatest possible difficulty in grasping their truc im- 
port. We are like n soldier in the midst of a great 
battle, who can give but a very poor and partial account 
of it, attaching, as he does, undue importance to those 
passages of arms with which he 1s most concerned, and 
ignotant, as he must be, of the general plan of the whole. 
What is wanted 13 a bid’s-eye view of the atmosphere, 
such as it might appear to the snhabitants of the moon, 
who enjoy peculiar advantages in studying the physical 
features of our earth, just as we do with respect to the sur- 
face of our satellite. But there is another difficulty, at least 
in oceanic regions. Here the scientific worker 1s very 
much in the same position as the Jews of old when rebuild- 
ing their temple, that is to say, he must work with the one 
hand and fight with the other, especially when there is any 
great Commotion going on. 

The commander of a vessel during a cyclone must first 
of all look after his vessel, and then, if he has any time to 
spare, it may be devoted to his barometer and thermometer. 
Indeed, whether on sea or land, the grand and interesting 
phenomena of nature carry in their train so much that is 
overwhelming, that the mind of the observer 1s not un- 
frequently unfitted for calm investigation. There is still a 
third difficulty, and that 1s the great improbability (despite 
the perseverance and industry shown by Glaisher and 
other meteorologists) of cver obtaining by observation a 
very_ complete knowledge of the upper regions of the 
earth’s atmosphere. 

So much for the difficulties in the way of observing, and 
now one word with regard to the instrumental means at 
our disposal. Of late years these have been greatly im- 
proved, and one of the most notable achievements in this 
way 13 the ancmometer of Dr. Robinson, by means of 
which we can record continuously the horizontal velocity 
and direction of the wind. Another is the applicanon of 
photography to meteoiological observations, so success- 
fully advocated and extended by the present distinguished 
President of the Royal Society, by means of which we 
obtain a continuous record of the pressure, temperature, 
and hygrometric condition of the air. Again, by means of 
certain electrical apphances due to Sir C. Wheatstone and 
others we may place our instrument, whatever it be, at 
the top of a mountain, or at the bottom of the sea, or in 
some equally inaccessible region, while the 1ecord of the 
Instrument so placed may be read in the quiet and com- 
fort of our own studies. Thus, instrumentally we are well 
equipped and rapidly improving, but the observations as 
yet made with complete instruments aie very few indeed. 

I come now to a very important point. Has the best 
use been made of the observations already obtained ? 
Of course we all know that there has been a deplorable 
want of co-operation among observers, as well as of 
system in making their observations; but we may hope 
that, through the meteorological offices and societies 
established in all civilised countmes of the world, a 
greater amount of method will by degrees be obtained, 
There is, however, something more than all this, and 
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I have taken advantage of the late meeting of the 
British Association, at Exeter, to bring the subject 
before meteorologists. It appears that the general term 
meteorology embraces two entirely distinct subjects, one of 
these having reference to physiology, while the other 
forms a branch of physical research. 

The object of the onc is to study the connexion betwech 
atmospheric conditions, and the health of such organisms 
(animal and vegetable) as are subjected to these con- 
ditions ; while the other or physical question is par- 
ticularly concerned with the movements of thé ecarth’s 
atmosphere, and with the causes thereof. 

On both of these important branchcs we are in almost 
entice ignorance. With respect to the first, the amount 
of vapour present in the air is without doubt a very 
important clement of climate, inasmuch as this affects 
in a maiked manner the skin of the human body, and 
the leaves of plants; but I am not aware that it has 
yet been determined by the joint action of naturalists 
and metcorologists what is the precise physical function 
expressing proportionally the effect of moisture upon 
animal and vegetable life. Is it simply iclative humidity? 
or docs not a given relative humidity at a high tempera- 
ture have a different effect from that which it has when 
the temperature 1s low? There 13, in fact, an absence of 
information as to the precise physical formula which is 
wished by physiologists, as expressing the effect of moisture 
upon organic life. 

If we come in the next place to consider the physical 
bianch of meteorology, or that which regards the motions 
of the carth’s atmosphere, this is almost as far behind. 
The cxplanation of the trades and anti-tiades is the one 
great generalisation which we have accomphshed. Certain 
laws regaiding Cyclonic storms have lately been discovered ; 
but to this day we are in ignorance of that exact motion 
of air which constitutes a cyclone, some holding that the 
motion is entirely rotatory, while others maintain that there 
is a considerable indi:aught of air from the circumference 
to the centre. Again, there is no fact better established 
than the diurnal movements of the barometer; but what 
is the motion of air or its constituents unphed by themis 
still a point open to dispute. Now, these are both matters 
of fact, and there must be some reason why we know ṣo 
httle about them. Nothing, of course, could be known 
until the instrumental difficulties of the problem had been 
surmounted, and a suitable anemometer constructed ; but 
now, we have good instruments, and have begun’ to make 
good observations, What, then, is the remaining draw- 
back? I believe it is to be found in the fact that while 
instrumental appliances and observations have progressed, 
methods of reduction, which naturally lag behind observa- 
tions, have not yet progressed, but are only just beginning 
to move. Those hitherto in use combine the physiological 
with the physical element,—they are a cross between the 
two, and are subject, I venture to say, as all such crosses 
are, to the general law of barrenness. Still not much 
- time has been lost, for in the dark ages of few and bad 
observations it would have been useless to divide the 
metcorological field. meteorology, then, might be likened 
to one of those organisms of very low devclopment that had 
just begun to exhrbit the slightest possible tendency to 
split into two ; the application of the knife would then have 
been premature ; but now it may be used with advantage, 
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and the one half allowed to rush into the arms of phy sio- 
logy, while the other seeks the embrace of physical 
research. In plain language, if we want to obtain physio- 
logical results we must reduce our obscivations with 
especial reference to physiology, while if physical results be 
destred, they must be reduced with especial reference to 
physical laws. , 

I must, however, reserve for another article a de- 
scription of a method of reduction having this latter 
object in view. BALFOUR STEWART 
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PREHISTORIC TIMES 


Prehistoric Times, as tllustrated by Ancient Remains, and 
ths. Manners and Customs of Modern Savages. By 
Sir John Lubbock, Bart, F.R.S., &c, Second Edition, 
(London, 1869: Williams and N orgatc.) 
E may be pardoned for not being cosmopolite 
cnough to judge books without any regard to 
their nationality. Too often, though Englishman may 
have contributed much to some important subject, no 
systematic English treatise sums up the evidence, so that 
our students have to depend too much on foreign books of 
reference. On the present subject of prehistoric archa- 
ology, however, it is satisfactory that we have, in Sir John 
Lubbock’s work, not only a good book of reference, but 
the best. Its well-known plan and argument need not 
be re-stated here, but it has to be pointed out that the 
present edition contains much important new matter, 
especially in the chapters relating to the Stone Age, 
Megalithic monuments, Cave-men, and the condition ot 
modem savages. 

It is a marked character of the recent researches in 
prehistoric archeology, and it is one of the reasons which 
justify the reception of the subject as a department of 
positive science, that the facts disclosed lend themselves 
to generalisations of a thoroughly scientific character; and 
that, moreover, when the generalisations are once made, 
new facts drop in and find their places ready. Various 
subjects discussed in the present work ilustrate this: 
take, for instance, the stone-implement question. The 
finding of flakes, scrapers, spcar-hcads, &c. in different 
parts of the world, justified a general surmise that the 
Stone Age had once prevailed in all inhabited districts. 
A few yeais ago, however, there were regions whence 
stone implements seemed hardly forthcoming. India 
appeared to have none, but when properly looked for they 
proved abundant, gs witness Mr. Bruce Foote’s paper in 
the Transactions of the Norwich Congress of 1868. Africa 
also seemed almost outside the Stone Age world; but now 
the finding of stone implements in South Africa, and even 
legends of their use, give the primal Stone Age possessions 
there as elsewhere. No sooner, too, were the rude :mple- 
ments of the Drift type thoroughly recognised in the 
valley of the Somme, than it came into notice that such 
had long before been collected in England without know- 
ledge of their special importance ; and now Spam and 
India; and other districts, furnish specimens which come 
under the same class. So it was with the art of fin- 
making by friction of pieces of wood. Over most of the 
worlds savage or civilised, the traces of its early prevalence 
were sufficient to justify its being generalised on as one of 
man’s primitive arts. But there were some exceptional 


cases, as in Tasmania, where the natives were said to 
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have had no means of producing fire before ther acquaint- 
ance with Europeans, but to have only carried lghted 
brands from place to place. Sir John Lubbock, however, 
is now able to give (p. 440) a drawing of a Tasmanian 
fire-drill. It is just lke the wel- 
known instrument of Australha, , 
Afnea, and America. 

So again, in a less degree, with 
those rude stone menhirs, crom- 
Iechs, kistvaens, &c., which are 
classed under the head of Mega- 
lithic monuments. The range over 
which these interesting structures are found has been 
continually extending to new distncts. Dr. Hookers 
account, in his Himalayan Journals, of the modern setting 
up of Megalithic structures by indigenous tribes in ‘India, 
received for years little notice, but has now become one of 
the leading facts of prehistoric archeology. As may 





MEGALITHIC STRUCTURES IM IMDLA. 


especially be seen in Meadows Taylor’s recent paper in 
the Journal of the Ethnological Society, monuments like 
our own Kit’s Coty House, or Dahce Main, are known 
in vast numbers in India, and are made the subject of 
careful study. A group from the reduced plate in Sir 
John Lubbock’s work (p. 120) 1s given here. 

Was the civilisation of the lower races spread from a 
single centre, or from many? Is the correspondence of 
savage culture the result of common inheritance, or 
independent similar invention? This still most obscure 
problem is intimately connected with the evidence brought 
forward in Sir John Lubbock’s generalisations, ‘and 
especially with his details of modern savage tribes as 
representatives of older strata of prehistoric man. The 
point is one which especially stmkes those who notice 
the surprising similanty of the implements of the lower 
races inthe most different regions, as where, in the present 
work, three all but identical arrow-heads from modern 
North and South America and ancient France, are set 
side by side (p. 99); or modern savage flint scrapers are 
figured, undistinguishable from those of remote European 
antiquity. Sir John Lubbock insists with much force 
(p. 545) on the consideration that this similarity js due 
especially to similarity of materials ; that the pointed bones 
used for awls are necessarily similar everywhere, that 
obsidian knives from Mexico aie lke the flint knives of 
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our own country, not so much because the ancient Briton 
resembled the Aztec, as because the fracture of flint is 
like that of obsidian. And his remark (p. 121), that any 
child with a box of bncks will build dolmens and tnliths 








TASMANIAN FIRE DRILL 


is a highly reasonable protest against those antiquaries 
who interpret the sumilamty of Megalithic structures in 
different districts as proof that their builders were of 
kandred race. 

With regard to a most interesting topic treated of by Sir 
John Lubbock, that of the existence of savage tribes desti- 
tute of religion, I am disposed to entertain a view 
different from his. To a great extent, indeed, 
our difference is rather nominal than real. He 
adopts a definition of religion more stringent 
than I do, and thus excludes from the cata- 
logue of religious tnbes many which on the 
same evidence I should include. Dieffenbach’s 
evidence, for instance, is quoted as follows (p. 
356): “If we take religion in ‘its common 
meaning, as a definable system of certain 
dogmas and prescriptions, the New Zealanders 
have no religion. Ther belief in the super- 
natural is confined to the action and influence 
of spirits on the destiny of men, mixed up with 
fables and traditions.” This, from my point 
of view, is an admission that the New Zea- 
landers have a religion; and, indeed, we know 
that they are strong believers in a future exist- 
ence,and regard the names of their ancestors as 
tutelary spints. Moreover, the assertions of travellers-of 
this point not seldom break down on closer scrutiny. Thus 
mention is made here of a statement in the Voyage de 
l'Astrolabe that the Samoans have no religion; but the 
explorers’ information was evidently insufficient, and an 
elaborate account of the 
Samoan deities, priests, 
temples, prayers, sacri- 
fices, -may be found in 
Turner’s “Polynesia” 
Among Sir John Lubbock’s 
list of evidence there are, 
indeed, cases which can- 
not be thus easily met. 
But while admitting theo- 
retically that a state with- 
out religion may have pre- 
vailed among early tribes 
of men, and may still be 
represented by surviving 
savages, I fail to find as 
yet any indisputable case. 

Among the special points of interest introduced in the 
present volume, ıt may be mentioned shat the habitations 
men lived in during the Bronze Age are displayed in a 
very interesting way, in imitative terra-cotta urns of the 
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penod, such as this from Albano. We must probably go 
many ages back from the date of the Itahans of the 
Bronze Age, who dwelt in these neat huts, to the date 
of the rude Stone Age cave-men of Central France, the 
contemporanes of the reindeer and the mammoth, which 
they delineated with such remarkable artistic vigour. One 
of these people’s interesting drawings (p. 324) is given 
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THE ORIGIN OF SPECIES CONTROVERSY. 


Habit and Intelligence, tn their Connection with the 
Laws of Matter and Force. A Series of Scientific 
Essays. By Joseph John Murphy. (Macmillan and 
Co., 1869.) 


THE flood of light that has been thrown on the obscurest 
and most recondite of the forces and forms of Nature by 
the researches of the last few years, has led many acute 
and speculative intellects to believe that the time has 
arrived when the hitherto insoluble problems of the origin 
of life and of mind may receive a possible and intelligible, 
if not a demonstrable, solution. The grand doctrine of 
the conservation of energy, the all~-embracing theory of 
evolution, a more accurate conception of the relation of 
matter to force, the vast powers of spectrum analysis on 
one side, showing us as it does the minute anatomy of the 
universe, and the increased efficiency of the modern 
microscope on the other, which enables us to determine 
. with confidence the structure, or absence of structure, in 
the minutest and lowest forms of life, furnish us with a 
converging battery of scientific weapons which we may 
well think no mystery of Nature can long withstand, Our 
literature accordingly teems with essays of more or less 
pretension on the development of living forms, the nature 
and origin of life, the unity of all force, physical and 
mental, and analogous subjects. 

The work of which I now propose to give some account» 
is a favourable specimen of the class of essays alluded to, 
for although it does not seem to be in any degree founded 
on original research, its author has studied with great 
care, and has, in most cases, thoroughly undeistood, the 
best wnters on the various subjects he treats of, and has 
brought to the task a considerable amount of original 
thought and ingenious criticism. He thus effectually 
raises the character of his book above that of a mere 
compilation, which, in less able hands, it might have 
assumed. _ 

The introductory chapter treats of the characteristics 
of modern scientific thought, and endeavouis to show, 
“that the chief and most distinctive intellectual charac- 
teristic of this age consists in the prominence given to 
historical and genetic methods of research, which have 
made history scientific, and science historical: whence 
has arisen the conviction that we cannot really understand 


here, representing a snake or eel, two horses’ heads, and 
a human figure (which Lord Monboddo would probably 
have claimed as.special evidence). This may possibly be 
the earliest known portrait of man. 

The advocates of the theory that savages are degencrate 
descendants of civilised men, have still full scope m point- 
ing out the'imperfections of their adversaries’ evidence 
and argument. But the new facts, as they 
come in month ‘by month, tell steadily in 
one direction, The more widely and 
deeply the study of ethnography and 
prelustoric archeology is carried on, the 
stronger does the evidence become that 
the condition of mankind in the remote 
antiquity of the race is not unfairly rc- 
presented by modern savage tribes. 

E. B. TYLOR. 


anything unless we know its origin ; and whence also we 
have learned a more appreciative style of criticism, a 
deeper distrust, dislike, and dread, of revolutionary 
methods, and a more intelligent and profound love of 
both mental and political freedom.” The first six chap- 
ters are devoted to a careful sketch of the great motive 
powers of the universe, of the laws of motion, and of the 
conservation of energy. The author here suggests the 
introduction of a useful word, radiance, to express the 
light, radiant heat, and actinism of the sun, which are, 
evidently modifications of the same form of eneigy,—and 
a more precise definition of the words force dhd strength, 
the former for forces which are capable of producing 
motion, the latter for mere resistances like cohesion. 

He enumerates the primary forces of Nature as, gravity, 
capillary attraction, and chemical affinity, and notices as 
an important generalisation “that aK priuary forces are 
attractive, there is no such thing in Nature as a primary 
repulsive force” (p. 43). Now here there scem to be two 
errors. Cohesion, which is entirely unnoticed, is surcly 
as much a primary foice as capillary attraction, and, 
in fact, is probably the more general force, of which the 
other is only a particular case; and elasticity is the effect 
of a primary repulsive force. In fact, at p 26, we find 
the author arguing that all matter is perfectly elastic, for, 
when two balls strike together, the lost energy due to im- 
perfect elasticity of the mass is transferred to the mole- 
cules, and becomes heat. But this surely implies re- 
pulsion of the molecules ; and Mr. Bayma has shown, in 
his “Molecular Mechanics,” that repulsion is as neces- 
sary a property of matter as attraction. 

The eighth chapter discusses the phenomena of crys- 
talhsation ; and the next two, the chemistry and dynamics 
of life. The reality of a “vital principle” is maintained 
as “the ufiknown and undiscoverable something which 
the properties of mere matter will not account for, and 
which constitutes the differentia of living beings.” Besides 
the ‘formation of organic compounds, we have the 
functions of organisation, instinct, feeling, and thought, 
which could not conceivably be resultants from the or- 
dinary properties of matter. At the same ume it 1s 
admitted that conceivableness is not a test of truth, and 
thas all questions concerning the origin of life are questions 
of fact, and must be solved, not by reasoning, but by ob- 
servation and experiment; but it is maintained that the 
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facts render it most probable that “life, ike matter and 
energy, had its ongin in no secondary cause, but in the 
direct action of creative power.” Chapters X. to XIV. 
treat of organisation and development, and give a sum- 
mary of the most recent views on these subjects, con- 
cluding with the following tabular statement of organic 
functions :— 


Formtatroe or Vegetative Functions, essentially consisting in the 
Transformation of Matter. 
Formation of organic compounds. 
Structural Formation of tissue. 
a Formation of organs. 
Animal Functions, consisting essentially in the Transformation 
of Energy. 


Sensory. wee 


In the fifteenth chapter we first come to one of the 
author's special subjects,—the Laws of Habit. He defines 
habit as follows: “ The definition of habit and its pnmary 
law, is that all vital actions tend to repeat themselves ; 
or, 1f they arc not such as can repeat themselves, they 
tend to become easier on repetition.” All habits are more 
or less hereditary, are somewhat changeable by circum- 
stances, and are subject to spontaneous vanations. The 
prominence of a habit depends upon its having been 
recently exercised; its “exactly on the length of time 

(millions of’ generations it may be) dumng which it has 
been exercised. The habits of the species or genus are 
most tenacious, those of the individual often’the most 
prominent, The latter may be quickly lost, the former 
may appear to be lost, but are often latent, and are liable 
to reappear, as in cases of reversion. The factthat active 
habits are strengthened, while passive impressions are 
weakencd, by repetition, is due in both cases to the law of 
habit; for, ın the latter, the organism acquires the habit of 
not responding to the imptession. As an example, two 
men hear the same loud bell in the morning; it calls the 


one to work, as he is accustomed to listen to it, and so 


it always wakes him; the other has to rise an hour later, 
he is accustomed to disregard it, and so it soon ceases to 
have any effect upon him. Habit has produced in these 
two cases exactly opposite results. Habits are capable of 
any amount of change, but only a slight change is possible 
in a short time ; and ın close relation with this law-are 
the following laws of vanation. A 

Changes of external circumstances are beneficial to 
organisms if they are slight; but injunous if they are 
great, unless made gradually. 

Changes of external clucumstances are agreeable when 
slight, but disagrecable when great. 

Mixture of different races 1s beneficial ta the vigour of 
- the offspring if the races mixed are but slightly different ; 
while very different races will produce either weak offspring, 
or infertile offspring, or none at al. Even the great law 
of sexuality, requiring the union of shghtly different indi- 
viduals to continue the race, seems to stand in close 
connection with the preceding laws. i 

The next seven chapters treat of the laws of variason, 
distribution, morphology, embryology, and classification, 
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and we then come to the causes of development, in which 
the author explains his views as follows :— 


These two causes, self-adaptation and natural selection, ae 
the only purady PE causes that have been assigned, or that 
Ta assignable, for the origun of oiganic structure and form. 

at I believe they will account for only pait of the facts, and 
that no solution of the questions of the ongu of oiganization, and 
the ongin of organic species, can be adequate, which does not 
recognise an Organising Intelligence, over and above the common 
laws of matter... .. But we must begin the inquiry by con- 
sidering Aote muck of the facts of organic shuctuie and vital 
function may be accounted for by the two laws of self-adaptation 
and natural selection, before we assert that any of those facts can 
only be accounted for by supposing an O:ganising Intelligence. 


Again : 


Life does not suspend the action of the ordinay forces of 
matter, but works through them. I believe that wherever there 
is life there 1s intelligence, and that Dee is at wok in every 
vital process whatever, but most discernibly in the highest. . z.. 
Nutnton, circulation, and respuetion are in a great degree to be 
explamed as ies aoa aa and oe laws oS sensation, 
perception, and t cannot so explam They belo 
exclusively to life; and simuarly the organs of those Aeon 
the nerves, the brain, the eye, and the eai—can have onginated, 
I believe, solely by the action of an Organising Intelligence. 


Admitting Mr.Herbert Spencer’s theory of the origin of 
the vascular system, and possibly of the muscular, by 
self-adaptation, he denies that any such merely physical 
theory will account for the ongin of the special com- 
plexities of the visual apparatus : 


Neither the action of light on the ‘eye, nor the actions of the 
cye itself, can have the slightest tendency to produce the wondious 
complex histological structure of the retina; nor to form the 

t humours of the eye into lenses; nor to produce the 
depont of black pigment that absorbs the stray rays that would 
otherwise hinder clear vimon; nor to produce the ins, and endow 


it with its power of closing under a light, so as to protect 
the retina, and expending agam when the fiat is withdiawn ; noi 
to give the ins its two nervous connections, one of which has its 
root in the sympathetic ganglia, and ‘causes expansion, while the 
other has its root in the brain and causes contiaction. 


Nor will he allow that Natural Selection (which he 
admits may produce any simple organ, such as a bat’s 
wing) is applicable to this case ; and he makes use of two 
arguments which have considerable weight. Onc 1s that 
of Mr. Herbert Spencer, who shows that in all the higher 
animals natural selection must be aided by self-adaptation, 
because an alteration in any part of a complex organ 
necessitates concomutant alterations in many other parts, 
and these cannot be supposed to occur by spontaneous 
variation. But in the case of the eye he shows that self- 
adaptation cannot occu, whence he conceives it may be 
proved to be almost an infinity of chances to one against 
the simultaneous variations necessary to produce an cye 
ever haying occurred. The other argument is, that well- 
developed eyes occur in the higher orders of the three 
great groups, Annulosa, Mollusca, and Vertebrata, while 
the lower orders of cach have 1udimentary eyes or none; 
so that the variations requisite to produce this wonderfully 
complicated organ must have occurred three times over 
independently of each other. In the first of these objec- 
tions, he assumes that many variations must occur simul- 
taneously, and on this assumption his whole argument rests. 
He notices Mr. Darwin’s illustration of the greyhound 
having been brought to its present high state of perfection 
by breeders selecting for one point at a time, but does not 


as all pointing to the origin of species by development ; | think ıt possible “ that any apparatus, consisting of lenses, 
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can be improved by any method whatever, unless the 
alterations in the density and the curvature are perfectly 
simultaneous.” This is an entire misconception. Ifa 
lens has too short or too long a focus, it may be amended 
either by an alteration of curvature, or an alteration of 
density ; if the curvature be irregular, and the rays do 
not converge to a point, then any increased regularity of 
curvature will be an improvement. So the contraction of 
the ins and the muscular movements of the eye are 
neither of them essential to vision, but only improvements 
which might have been added and perfected at any stage 
of the construction of the instrument. Thus it does not 
seem. at all impossible for spontaneous variations to have 
produced all the delicate adjustments of the eye, once 
given the rudiments of it, in nerves exquisitely sensitive 
to light and colour; but it does seem certain that it could 
only be effected with extreme slowness; and the fact that 
in all three of the primary groups, Mollusca, Annulosa, 
and Vertebrata, species with well-developed eyes occur so 
early as in the Silurian period, is certainly a difficulty in 
view of the strict limits physicists now place to the age 
of the solar system. A. R. WALLACE 


THE PLANTS OF MIDDLESEX 


Flora of Middlesex: a Topographical and Historical 
Account of the Plants fon in the County; with 
ere bas Physical Geo raph and Clianats, 
iis ess of Mi. otany during the 
ast Thres AA By Henry Tnmen, M 
and W.T. Thiselton Dyer, B.A. Pp.xh.,428. aided 


Hardwicke, 1869.) 

"THE first local Flora published in England gives a list 

of the plants of Hampstead Heath. It was prepared 
by Thomas Johnson, Apothecary on Snow Hill. Early on 
the morning of the Ist August, 1629, and accompanied 
by a few friends, he left London and proceeded on a 
simpling expedition to Hampstead, by way of Kentish 
Town and Highgate. A heavy shower arrested their 
progress for a little, but nothing daunted they made their 
way into the woods, and then on to the heath. The day’s 
excursion was brought to a close in a country inn at 
Kentish Town, where the party dined together. 

Johnson enumerated seventy-two plants as the result of 
the day’s simpling. In subsequent expeditions he added 
sixty-nine others, so that in 1632 his Lutaeratio Pian- 
tarum in Ericeto Hampsted, cresc. contained 141 species, 
This rare little volume, with its forgotten names—those of 
Gerarde and Lobel—is the earliest precursor of the Flora 
of Middlesex. Since its publication, the materials have 
been gradually accumulating for illustrating the Flora of 
the Metropolitan distnet, and one of the most valuable 
features in the work before us is, that its authors have, 
with great care and singula: success, investigated and ex- 
pounded all the ancient as well as the more recent plant- 
lore bearmng on the subject. 

The bi-nominal system of nomenclature 4nd the Lin- 
nean classification introduced, somewhat more than a 
century ago, a new era into the science of Botany, and 
relegated to comparative obscurity the older authors, 
The difficulty of determining the value of their names, 
and the practice of neglecting all ante-Linnean synonymy, 
have caused their labours to be set aside. The authors of 
this volume have made the works of these earlier writers 


critically certain by the help of the Herbaria of Merrett, 
Petiver, Plukenet, Ray, and specially of Buddle, and of 
the manuscripts relating to them now preserved in the 
British Museum. 

We have here given for the first time an authentic 
biography, so to speak, of the different plants so far as they 
are connected with Middlesex. The name of the observer 
who first recorded each plant, the date of the record, and 
the place where it was observed, are specified ; whic the 
chronologically-arranged localities where it has been at 
different times gathered, enable one frequently to trace its 
increasing rarity, and in not a few cases the biography 
terminates with the record of its complete extirpation. 
Thus Turner, the father of British Botany, first (1562) records 
Penny-royal (Meniha Puleginm, Linn.) from “ beside 
Hundaley upon the Heth beside a watery place ;” after him 
Gerarde (1597) tells us that it grew “on the common necre 
London called Males ende, whence poore women bring 
plentie to sell in London Markets ;” and then, through 
Blackstone, to our own time when it was found in plenty 
beside the Hampstead ponds, but finally disappeared from 
the county about twenty years ago. London Rockct, 
which Morison says might have been reaped lke a crop 
of wheat on the ruins near St, Paul’s after the Great Fire, 
was, up to the beginning of the present century, a common 
plant in Middlesex, but is now completely lost The 
history of Cucubalus, from the Isle of Dogs, is much 
shorter. Known in England only in this locality, it, 
flourished apparently in a wild state for twenty years, 
until building operations destroyed the habitat about 
twelve years ago. 

Every page of the volume supplies similar interesting 
details-in the history of Middlesex plants, This feature 
of the work is as novel as it is important. There is 
abundant evidence that the authors, in addition to their 


faithful and even loving exposition of the labours of their 


piedecessors, possess a sound critical acquaintance with 
the species of British plants. Even in this aspect, the 
volume is not behind the best of our county Floras. 

The influence of the geological condition of a district 
upon the organised bodies connected with it has lately 
been receiving the attention it deserves. Important con- 
clusions have resulted from the Government inquiry into 
the relations subsisting between the diseases of man and 
the geological structure of the south-eastern corneei of 
England. The connection between the indigenous vegeta- 
tion and the geology of its habitat is not less interesting, 
and, when data have been sufficiently accumulated to 
warrant safe deductions, will yield valuable information. 
M Thurmann, in an elaborate essay on the botany of the 
Jura, has shown that vegetation is influenced by the 
manner in which the particles of the rocks are combined, 
rather than by the nature of the materials of which they 
are composed, , He has consequently classified rocks into 
two great groups, based on their mechanical constitution ; 
the one he calls “ Eugéogénes ” (plentiful-detritus-yielding) 
and the other “ Dysgéogénes” (sparing-detritus-yielding). 
The essential differences between the two gioups arc in 
respect to their hardness, their power of absorbing and 
retaining moisture in small masses, their permeability in 
extensive deposits, and the rate at which they form detritus 
resulting from the possession of these characteristics. 
Mr. Baker has applied the conclusions of the French 


108 


botanist to Britain, in his Flora of North Yorkshire, and, 
more recently, in that of Northumbe:xland and Durham. 
The limited extent of Middlesex, and the uniform character 
of its geology, give little scope for the application of these 
views to its Flora. The only Dysgeogenous rocks are the 
narrow outciop of chalk in the north and north-west ; the 
remainder of the county being composed of typical 
Eugeogenous strata. As far as it is possible, however, 
the authors have made good use of M. Thurmann’s 
labours, and the limited application is to some extent 
compensated for by the accuracy of the details. 

Appended to the volume 13 a valuable contnbution to 
the history of British botany, covering to some extent 
the ground taken up by Pulteney in his “Sketches,” and 
continuing it to the present day as far as the matter relates 
' to Middlesex, Large additions are made to Pulteney’s 
biographies of Turner, Johnson, Plukenet, Petiver, and 
Doody. New and interesting memoirs are given of 
Buddle, Blackstone, Curtis, and other less known investi- 
gators of Middlesex plants, It would be greatly to the 
advantage of science, if the authors, encouraged by the 
success which has attended their investigations into the 
progress of Middlesex botany, would continue their 
researches, and give us, not a new edition of Pulteney, 
but a new History of Botany in Britam. 

W. CARRUTHERS 





OUR BOOK SHELF 


Van Heurck on the Microscope.—Le Microscope, sa Con- 
siructton, son Mantenent, et son Application aux 
Lindes @Anatomte végétale. Henri van Heurck. 
8vo. pp. 223, with p 3s. (Antwerp, 
I London: Williams and Norgate.) ~ 

THE title-page of this little work, a mere fragment of 
which we have tianscmbed above, is perhaps its most 
objectionable feature. The ambitious superscription, 
however, need not affect its usefulness as an elementary 
descriptive treatise, and the English reader may add to 
his information by the sal of a manual of micro- 
scopical mampulation written from a French or Belgian 
standpoint. 

We have no manual in English of precisely similar 
scope and intention with which to compare M. van 
Heurck’s; the one which it most resembles is, perhaps, 
Mr. Currey’s translation of Dr. Schacht’s excellent guide 
to the use of “the Microscope in Vegetable Physiology,” 
the chief difference being in point of thoroughness: the 
former is a popular, the latter a scientific wo 

M. van Hearckis book 13 divided into two portions, of 
about one hundred each: the first, on the con- 
struction and choice of a saben ee the second, on its 
application to vegetable anatomy. emay desciibe each 
section in a few words. 

Naturally, the instruments of French makers have 
prominence assigned to them ; and most of the well-known 
models manufactured by Hartnack, Chevalier, and Nachet 
are figured, together with one or two modifications we do 
not recollect haying seen before. In tdo many of these, 
cheapness and simplicity go hand in hasid with toy-like 
inefficiency. Some are of more interest, such as Cheva- 
liers “ Universal Microscope,” and a “ vertical,” or 1ather 
Eea arrangement constructed by M. Nachet for 
photographic p In the section devoted to mani- 
pulation, the subject of micro-photogiaphy is treated at 
‘greater length than has been n such works, 

All notice of the microscopes of English makers app 
to have been omitted in the first Edition of “ Le Micro- 
scope,” beyond a general intimation that their “prce is 
exorbitant, and their complication excessive ;” but, “at the 
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request of subscnbers,” an appendix has been piepared to 
the present issue, containing a description of the instru- 
ments of Ross, R. and J. Beck, and Powell and Lealand. 
This seems to be written with only partial knowledge,- 
and with very unequal justice, 

The second portion of the book contains little of novelty 
In either fact, theory, or method. Beginners will find in 
it the sort of information they require to enable them to 
examine and mount vegetable tissucs, and the numerous 
little woodcuts will enable them to understand the more 
important structures. There is also a section on the ap- 
plication of 1eagents, intended for those who have advanced 
a step farther in histological pursuits. 

We may repeat that, though M. van Heurck’s work 
will not bear companson with several of our English 
manuals in completeness, the reader will scarcely rise 
from it without having gained a few useful hints. 

H. B. BRADY 


Bryologia Sileslace. Won Dr. Julius Milde, Professor in 
pi einng, 13001, 

THIS is a systematic description of the mosses, not only 
of Silesia, but also of Jutland, Holland, the Palatinate, 
Baden, Francomua, Bohemia, Moravia, and the neighbour- 
hood of Munich. Specialattentionis, however, devotedtothe 
Silesian flora. The work is prefaced by an account (for 
the use of beginners) of the most important organs of the 
musci in reference to the determination of species, 


New Batrachians.—Ueler neue und wenig behannuts 
Batrachier aus Australien und America. Von W. 
Keferstein, Prof. in Gottingen. (Berlin, 1868.) 

THE Gottingen Museum is rich in Australian frogs. Prof. 

Keferstein here describes, fiom the museum specimens, 

cide A species. He also enumerates nineteen others, 

recorded as such in the literature of batrachiology, al- 
though their specific value a in many cases, to be 
doubtful The frog-fauna ot Australia, according to Prof. 

Keferstein, beais a great resemblance to that of South 

America. Some batrachians from Costa Rica are likewise 

described in this brochure. Five plates of figures are 

appended. It may be worth mentioning that the authori- 
ties of the museum will be glad to exchange some of their 
superfluous Australian species for other batrachians. 


The Sandwich Islands.—in Fahr anf den Sandwich- 
Inseln (Hawattsche-JInsein). Won Dr. J. Bechtinger. 
SAL aoe re ere 

THE chief interest of this volume lies in its pictures of the 

social and moral condition of a primitive people in close 

contact with modern civilisation, and the subject for many 
years of unexampled missio efforts. The author 
enters somewhat fully into the c er of the climate, 
the nature of prevalent diseases, the physical and psy- 
chical characters-of the people, and their probable ethnic 
affinities. Leprosy is a disease unfortunately very pre- 
valent among the inhabitants, and their Government have 
hit upon a notable plan for oe the sufferers out of 

“sight, and ee the spread of the disease by con- 

tagon. In the island of Molokai there 1s a plain near the 

sea, and walled off from the rest of the island by mountains 
fiom two to four thousand feet high, and almost totally 

unacceassible. To this spot lepers are conveyed by a 

vessel which penodically leaves Honolulu for that pur- 

pose, and for the purpose of carrying food. Every 
other communication with the sufferers is stnctly pro- 
hibited. Dr. ee had a very natural desire to 
visit this forbidden ey, and ascertain the condition ot 
its inhabitants. Knowing, however, that great opposition 
would be made to his doing so, he resolved to go thither 
privately, and attempt to 1each the valley over the moun- 
tain range at its back, Attended by a photographer, he 
succeeded in his project, and found the poor wretches 

(hundi:eds and hundreds of them) iff a most horrible 

state, utterly neglected and almost entirely without the 
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necessaries of life, It is satisfactory to know that the 
representations of the Italian doctor in the Honolulu news- 

per procured for these outcasts some amelioration -of 
their lot, although it procured for humngelf abuse and ill- 
will, Asa frontispiece to the volume there is a woodcut, 
reproduced from a photograph, of the author surrounded 
by some of the lepers of Moloka: Other woodcuts are 
a Aa iven; but they are chiefly, if not solely, remark- 


` able for their very primitive and inartistic c er 


‘Chemical Lessons.—Leçons de Chimie, Deuxième edition. 
Par M. Alfred Riche. (Paris: Didot Frères, 1869.) 
LIKE almost all French treatises on elementary science, 
M. Riche’s book is clearly and concisely wntten, and the 
illustrations are perfect; but although introducing many 
of the newest discoveries in the science (perhaps some- 
what too pointedly alluded to in the preface), M. Riche 
does not adopt the important new views lying at the basis 
of modern chemistry. He still adheres to the old equiva- 
lent notation, and therefore refuses to admit the cogency 
of the proofs which have carried conviction to the minds 
of almost all other chemists, ‘The short historical intro- 
ductions under Combustion, the Atmosphere, Dissociation, 
and the Atomic Theory are of interest to the student, 
especially an extract (p. 704) from a paper by Dumas on 
the history of chemical affinity since the time of Barck- 
hausen, read before the Academy of Sciences last year. 
H. E.R. 


NOTES ON STALACTITES 
"TBE mineralogist is acquainted with few objects of 
greater beauty than the stalactitic forms assumed by 
many minerals. So curious are these natural growths, that 
I venture to offer a few remarks upon their artficial pro- 
duction. 

The dependent clusters which line limestone caverns 
are fomued as has often been explained, by the following 
process:—-When water containing carbonate of lime oozes 
through a porous rock, each drop loses water and car- 
bonic acid by evaporation. As water saturated with car- 
bonic acid only retains o'r per cent. of carbonate of lime 
in solution, it follows that when the evaporation is con- 
tinued beyond the point of saturation, carbonate of lime 
will be deposited. Globules of water on the roofs of 
limestone caverns are always covered with a thin film: 
this gradually thickens, and a tube is formed. This tube 
increases in size mainly by the deposition of carbonate of 
lime from water running over its surface. There are, 
however, many cavities containing tubes of arragonite 
in an houizontal position, and even of a curved form. 
Mr. Wallace has shown * that the growth of such stalactites 
has been from within outwards, the solution travelling 
along the self-constructed tube. - 

The following iment affords a ready method: of 
studying the i eat ae rapid growth of similar forms:— 
Select a flat piece of porous sandstone, or, better, a slice 
of coke; saturate this with nitric acid. {fa globule of 
mercury three or four millimetres in diameter be allowed 
to fall on the coke, the surface of the mass will be covered 
with minute beads of mercury. The nitric acid imme- 
diately attacks the under-surface of each sphere, producing 
an annular ring of nitrate of mercury. A short tube is 
thus formed, systaining the metallic globule. As liquids 
118¢ in capillary cubes, but do not overflow the orifice, the 
periphery of the sphere is acted upon by the nitric acid, 
. and lifted higher and higher by the deposited nitrate. 
The result ıs a tube of about twenty-five millimetres (one 
inch) in height, terminated by a minute sphere of mercury. 

The cross-section of the stalactite is tubular; often, how- 
ever, partially filled with interlacing crystalline planes. 
If nitrate of mercury is deposited more rapidly on one 
side, a twist is given, and a spiral tube is formed, Often 


* Proc. Geo, Soc 1864, 474. 
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a thin wall on one side predisposes the direction, and a 
curved stalactite is produced. 

It 18 well to consider briefly the stalactites that appear 
to have been formed mainly by deposition from water 
running over their surface. Of this class the siliceous 
stalactites well repay examination. Silica occurs in 
stalactite tubes of crystalline silicic anhydride, as in the 
specimens from Malwa, in Central India. 

The chalcedonic form, however, is far more comm 
and the specimens from Trevascus Mine afford beau 
examples, The tubes are generally about two to three 
millimetres in diameter, and if a section through the 
length of the tube be made, the following structure will 
be easily made out by a hand lens or one inch objective. 
Firstly, we observe a slender opaque thread with a tube 
running down its entire length; over this opaque thread 
there is a covering of chalcedony. Frequently, but not 
invariably, the junction is marked A a vesicular structure. 

To understand this it is necessary to turn to the arti- 
ficial production of an aqueous solution of silica. By 





NITRATE OF MERCURY STALACTITES 


bringing oe 112 es of silicate of soda, 672 
grammes of dry hydrochlonc acid, and 1 litre of water, 
and dialysing for four days, a solution containing 4'9 per 
cent. of silicic anhydride remains upon the dialyser; the 
chloride of sodium and excess of hydrochloric acid having 
diffused away. This solution becomes pectous somewhat 
rapidly, forming a solid jelly which dres in air into a 
glassy, ee ee A solution containing o'g per 
cent. of silicic anhydride remains permanently lımpid. 

The minutest trace of a soluble carbonate, or a bubble 
of carbonic acid, causes a solution of silica to gelatinise 
rapidly. Professor Church has shown the importance of 
this fact in the formation of siliceous pseudomorphs of 
corals, By passing water containing o'l5 per cent. of 
silica, dissolved carbonic acid, and aur, over the coral, he 
a the carbonate of lime by hydrated silica, 

n the Trevascus stalactite under consideration, pro- 
bably the opaque thread was originally carbonate of lime. 
The carbonate would have arrested and gelatinised the 
silica, the covering thus produced affording a colloid sep- 
tum for the diffusing away of crystalloid salts. 

This view is supported by the vesicular junction with the 
chalcedonic layer, as the escape of carbonic acid would pro- 
bably have produced bubbles in the yielding jelly. Whether 
this fe SO or not, it is easy to convert stalactites of arra- 
gonite into siltteous pseudomorphs that present a close 
resemblance to the natural mineral. 

W. CHANDLER ROBERTS 


+ 





THE SHARPEY PHYSIOLOGICAL 
SCHOLARS ATP 
é E are most pleased to report that the movement for 
» the establishment of a “Sharpey Physiological 
Scholarship” at University College, in honour of Poe 
Sharpey, is meeting with ail the success that it deserves, 
Already, by the more or less private efforts of the 
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secretaries and other members of the committee, a sum 
of £1,500 has been subscmbed: much more, however, 
will be 1equued in otder to carry out the wishes of the 
promoters of the “ Shaipey Memorial ” scheme. 

Having held his present professoiship since 1836, Dr 
Sharpey 13 well known to, and as thoroughly esteemed 
by, a very large number of old students, who have not only 
experienced the benefit of his clear, logical, and thorough 
method of teaching, but have felt the genial influence of 
his kindly sympathy, and the value of that breadth and 
soundness of judgment for which he is so remarkable The 
Jarge majority of his old and present students will now 
doubtless be delighted to take part in a movement des- 
tinged to do honour to then favounte piofessor; and we 
believe that many of those who have been associated with 
Dr. Sharpey in his vanous official capacities in connection 
with science and education will also gladly avail them- 
selves of this opportunity of testifying to their high appre- 
ciation of the valuable services which he has performed in 
both these capacities, and also of bearing witness to the 
strong feelings of personal regaid with which he has 
inspired them. 

he proposed memonial is of a nate likely to be 
pale y giatifying to Di. Sharpey. The future“ Sharpey 
hysiological Scholar” 1s destined to work in the Physio- 
logical Laboratory of the College, in the practical depart- 
ments of the science; and successive students who may 
obtain this honourable distinction will, it 1s hoped, come 
for some time under the immediate supervision of Dr. 
Sharpey himself. The Professor has most liberally offered 
to present to the College his anatomical and physiological 
library, consisting of the best works of the older anatomists, 
‘a useful series o p scientific periodicals, and a large 
number of Monogiaphs by some of the most active and 
learned observers of modein times. It is proposed to 
place these books in a new class-room for practical physi- 


ology, which 1s about to be fitted up under the name of , 
the “‘ 


Sharpey Physiological Laboratory and Library ;” 

and which, as part of the memorial, is to be adorned bya 
ortrait of the man to whom the subscmbeis wish to do 
onour now, and whose memory they desire to perpetuate 
in the future. Ifthe amount of the “Memorial Fund” is 
sufficient, it 18 also proposed that a bust of Dr. Sharpey 
should be executed for piesentation to the College. Fhe 
plan seems an excellent one, combining as ıt does the feature 
of being a thorough personal tnbute of the most gratifying 
nature to Dr. Sharpey, destined to convey to successive 
enerations of students a notion of the high estimation 
in which his services in the cause of science and educa- 
tion were regarded by his contemporaries, whilst it 1s also 
a movement likely to result in the further eatension of 
that branch of science to which he has himself pitincipally 
contnbuted. It is hoped that the study of practical 
pa siology will thus be helped on more than it has 
itherto been in this country, and that in time a school of 
ractical physiology—the precursor of many others—may 
e established, equal to any of the now celebrated conti- 
nental schools. Jt is expected that many of the fellows of 
the Royal Socicty and of othe: scientific Tod will gladly 
take this opportunity of doing honour to a man whom they 
all esteem so highly, and for whom so many entertain 
warm feelings of personal regaid. We are glad to find 
that several of the foremost amongst them have alieady 
given evidences of substantial co-opeiation, and we trust 
that many others will follow their c.ample. 


onion: 


THE ISTHAIAN WAY TO INDIA 


THE Canal has been e The flotilla, with its 
noble, royal, impenal, and scientific freight, has 
peer along the new-made way from sea to sea. 

rom Port Said, that new town between the sea and the 
wilderness, with 118 ten thousand inhabitants, and acres of 
workshops and building-yards, and busy steam-engines, 


the naval tiain floated through sandy wastes, acioss lakes 
of sludge and lakes of wate: filled fiom the Salt Sea; past 
levels where a few palm-tices adom the scorched land- 
scape ; past hill-slopes on which the tamamsk waves its 
thieady aims; past swamps where flocks of flamingocs, 
pelicans, and spoonbills, disturbed by the unwonted spec- 
tacle, sent up discordant cries; through deep excavations 
of haid sand or rock; acioss the low flat of the Suez 
lagoons, where Biblical topographers have searched for 
the track of the children of Israel; and so to the “red” 
waters of the great Gulf of Arabia. The flotilla has done 
its work: the Canal has been opened ; and the distance 
by water to India 1s now 8,000 mules, instead of the 15,000 
miles by the old route round the Cape of Good Hope. 

It 18 a great achievement. So great, that we necd not 
wonde that the capital of 8,000,000/. sterling with which 
it was commenced in 1859 was all expended, and as much 
more required, before the work was half accomplished. 
And perhaps we ought not to be too much overcome with 
pity for the 20,000 unlucky Egyptians—natives of the 

ouse of bondage—pressed every month up to the year 
1863 by their paternal Goveinment to labour, wherever 
required, along the line of eacavations. How persistent 
are Oriental customs! Here we have in modern days— 
the days of power-looms, of steam printing-presses, and 
under-sea telegraphs—a touch of the old tyranny, the 
taskmasters and the groanings, associated in our memo- 
ries with the very earhest of Egyptian history. 

The length of the Canal 1s one hundred miles, and the 
depth, as the French engineers inform us, 13 to be every- 
where twenty-eight feet, so as to admit of the passage of 
large vessels. 1t must not be supposed that an excavation 
of the depth above mentioned has been dug all across the 
Isthmus, for the level of the country 1s, for the most part 
below that of the Mediterranean ; ag Wadia miles of 
banks have been thrown up across the lowest tracts to 
form a channel for the water. In looking at a section of 
the whole route from Said to Suez—seventy-five miles in 
a direct line from sea to sea—the geat extent of depres- 
gion 1s well seen. In Lake Timsah it 1s about eighteen 
feet; ın the Litter Lakes, which stretch to a length of 
twenty-five miles, it is in places twenty-six feet. On 
the other hand, the elevations, though compaiatively few 
are somewhat formidable of aspect, particulaily at El 
Guer and at Chalouf. The mote this section 1s studied 
the more forcible becomes the impression on the mind 
that a strait thickly studded with islands, as cee 
Strait, once separated Asia and Africa, and that by the 
drift from the Nile and the desert the sea has been filled 
up around the islands, with the exception of the lake 
depressions, until the present Isthmus was formed. 
Hence the difference of soil. The islands msing boldly 
T El Guier, ten miles long, layers of sand and hard 
clay ; Serapeum, three miles Jong, a kind of shelly hme- 
stone ; and Chalouf, six miles (one composed of hard 
clay, sandstone rock, and conglomerate, the severest part 
ef the excavation. Geologists have remarked upon the 
fact that the fossils found in the Chalouf ndge are identical 
with those of the London basin and the hill of Mont- 
martre, whereby we learn that parts of Egypt, France, 
and England are of the same age. 

The mountains of Abyssinia are every year diminished 
in size and height by the enormous periodical rains which 
nash down millions of cubic feet of mud and ciay into the 
Nile. Vast clouds of sand are blown into the great river 
in its long course through the deserts; and these 
transported maters, caught by the strong current setting 
in from the Straits of Gibraltar, have been drifted to the 
eastward dunng immemorial ages, with consequences 
which are well known to those who have studied the 

ography and geology of the Isthmus. Such a trans- 
ormation will recognised as onesof the ordinary ` 
operations of nature, when we 1emember that in 4,150 
yeais the valley of the Nile has been mised eleven feet by 
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deposits from the periodical floods, and that the land of 
Egypt is supposed to have been at one time a gulf stretching 
from the Mediterranean towards the Mountains of the 
Moon, but which became sulted up by slow accumulations, 

We may now form a clear notion of the region through 





MAP AND FECTION OF THE SUKY CAKAL 


which the Canal has been cut. A low, sandy shore is 


generally washed by a shallow sea. At Southend the pier 
extends for a mile and a quarter into the sea before 
meeting depth enough for an ordinary steamer; and the 
long piers at Lowestoft and other places on our eastern 
coast present themselves as illustrations in point. So 


shallow is the sea off Port Said, that the mouth of the 
harbour had to be ‘commenced two miles from the shore, 
for there only did the required depth of twenty-six fcet of 
water begin. Less than this will keep out vessels of the 
largest . The western pier, the one A which 
the whole weight of the powerful current falls, projects 
more than two miles into the sea; the one to the east is 
half a mile shorter. These breakwaters have been built 
up of concrete blocks weighing twenty tons each, made on 
the spot from the sand ed out of the harbour mixed 
with h ic hme brought from Marseilles. Spaces 
were left between the blocks to be filled up by the seadrift ; 
but though there have been t deposits of sand an 
mud outside the breakwater, the filling up of the gaps has 
not been so speedy as was anticipated, and heaps of sand 
which drifted through have had to be ahi tan out again. 
Of course, while money for payment is forthcoming, any 
number of dredging-machines may be employed ; but can 
that process be pisses on when enthusiasm shall have 
evaporated, and there is nothing but the prosaic work of 
letting ships ın or out to animate the promoters? Will it 
always be ible to prevent the formation of such soft 
banks as dat on which the “Prince Consort” and the 
“Royal Oak” grounded on their arrival to take part in 
the opening of the Canal? 

There is something instructive in the operations which 
have so diligently been carried on at the mouth of the 
Tyne, where a passage through the bar is essential. To 
maintain this passage, eighteen feet deep only, more than 
four million tons of sand must be dredged out every year. 
This has been going on for ten years or more, and the 
channel 1s not yet secure, 

Not only the harbour of Port Said, but the greater part 
of the Canal itself, has been formed ing; and this, 
in soft ground or through the sludge of Lake Menzaich, 
was comparatively easy work. The mud raised from the 
bottom was spread along each in of the newly- 
scooped-out channel; but it would not stay there, and 
for a time the prospect of mamtaining an open channel 
seemed as hopeless as George Stephenson’s first attempt 
to rae the Liverpool and Manchester railway across 
Chat Moss. No sooner was the Menzaleh mud deposited 
in its new position, than it either slipped back into its 
former or squeezed the soft soil on which ıt lay into 
the chann Cae Se RU earn plane Reap 
which no p could be made, until one day one of 
the labourers showed that if, instead of great heaps, a thin 
layer of the mud were spread and left to harden in the 
sunit would not slip back. So layer by layer the mud 
was spread, the eats were built up, and a way for the 
was opened through such ¢ as was used in 


ancient days for the ean ee bricks. 

In the hard ground the “ bondagers” dug with pick and 
spas and carried away the loosened soil in baskets. 

ut when they were supplemented by European labourers, 
ooe excavating machınery was employed, and the 

ine of works presented as busy a spectacle as an English 
railway in course of construction, or the main drain 
works in their towards Barking Creek a the 
Essex marshes, e slopes of the cuttings were alive 
with labourers and machines, which the excavated 
earth was lifted and run off to a distance. The power of 
the digging-machines may be judged of from the fact that 
some of them could dig out 80,000 cubic metres of soil 
every month, and that on one occasion the quantity was 
120,000, A dozen or two of machines working at this 
rate would soon make a big gap through the lugh grounds 
before them. 

The lakes of water on the Isthmus may be regarded as 
Nature’s contribution towards the success of the Canal; 
for in them the only labour required is to dredge a channel 
which will give a depth of twenty-eight feet. Moreover, 
they may be used as ports. This is especially the case with 

Lake Timsah, on the shore of which stands the newly-built 
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town of Ismailia, the half-way stopping place for travellers 
on the Canal. Here anchored the flotilla during the pro- 
ee of the opening, and the dark-skinned children a the 

rophet were seen mingled with throngs of fair-com- 
plexioned Giaours in friendly rejoicings. 

Ismailia 1g an impoitant place, for it is the pumping- 
station of the fresh-wate: canal which was first made in 
order to supely the thousands of labourers with drink 
and water for their works. On this pumping-station all 
the cauntry between Lake Timsah and. Port Said depends 
for its supplies of the precious element. 

The hollow of the Bitter Lakes, six miles wide in the 
widest part, is believed to have n at one time con- 
nected with the Red Sea. The level of the water in 
these lakes has been brought up to that of the sea by a 
re-opening of the connection. In March of the present 
year, all piepniations being complete, the water was 
admitted, and a great stream, pouring in from the Mediter- 
ranean and from the Red bea, gradually rose upon the 
arid saline slopes of the deep and desolate basin. For 
some wetks the flow went on, until, as was estimated, two 
thousand million cubic metres of water had flowed in, and 
the level was established. The area of the lakes will be 
largely increased by this contribution from the two seas; 
and it will be interesting to watch whether in connection 
with the two canals—the salt-water and fiesh-water—any 
modification of the climate of the Isthmus may be pro- 
duced. Much has been said, too, about the loss that will 
take place by evapoiation under the sun of Egypt: the 
amount Is so great as to be almost incredible. is loss 
will have to be provided for; as also the effect of blowing 
sands, which al accelerate the tendency of the bottom to 
grow towards the surface, always observable in canals. 

Up to the last moment predictions fiom various 
quaiters have been heard that no big ships would ever 
effect the passage of the canal. But while we write these 
lines, tel from the East inform us that L’Arg/e, 
the Frenc yacht, with her Majesty the Empress on 
boud, had got through, and was anchored in the Red 
Sea. From the same source we learn that the Peninsular 
and Onental steamer Delta, drawing 152 feet of water 
had arrived at Ismailia from Port Said, but had touched 
giound a few times on the way. The Egyptian vessel 
Lattif attempted the passage but for want of suficient 
depth had to retum, difficulties occurred with other 
vessels, and the banks of the Canal were much damaged, 

But the Khédive has invested M. de Lesseps with the 
Grand Cross of the Order of the Osmanli, and the 
Emperor Napoleon has appointed him to the rank of 
Grand Cross of the Legion of Honour. We may there- 
fore hope for the best in all that appertains to the Suez 
Canal, and that foreigners will belreve that Englishmen 
are too ready to admire good work to feel jealous of the 
energetic hearts by whom it has been accomplished. 





LETTERS TO THE EDITOR 


[ The Ediler does uot held himself responsible ‘ae openers expressed 
by his Correspondents, 


The Meteor of November 6th 


METEORS belng In senson just now, all facts respecting them 
will, I presume, be acceptable. The public hava lately been 
trented to a grent number of letlers in newspapers descnptiye of 
the remarkable meteor of Saturday, November @th—perhaps I 
should rather say a instead of /4e remarkable meteor, because, 
from the disciepancies as to the time of the appearance and the 
differences in the description, I am inclined to believe that more 
than one meteor of unusual splendour was seen on that evening. 
I need hardly say how important it 1s to have observations of the 
visual direction of these bodies ns viewed from stations widely 

ed from each other, becanse it is only observations of this 
kind which enn afford data for judging of the distance of a 
meteor. In the hope of contiibuting information which may 
asyst in clearing up this interesting question, I venture to add 
another letter to the many which have already appeared. 


At five minutes before seven on Saturday evening, November 
6th, while walking with my back towards the south, near the 
village of Rothbury in Northumberland, I was startled by a 
bnihant light behind me, and on turning I sew a magnificent 
meteor descending from the eastward at an angle of about 45° to 
the southern honzon. Its colou: was a bluish-while, and ıt left 
a tmin which looked exactly hke that of a large rocket, but , 
which did not remain visible to my view for more than about 
fifteen seconds The meteori did not appear to me to burst, 
although pieces scemed to separante from it before it etpired. 
At the moment of extinction it was about 12° or 14° above the 
honzon, and :ts direction was then S.S.W. Iam quite sure as 
to the time of the occurrence to within a minute, because, 
although I could not see to rend my watch at the moment—n 
chronometer on which I can depend, and which I know was mght 
— I hastened to the nearest light, about four hundied yards distant, 
where I nscettained that the time was one minute to seven, 
which, allowing about four minutes for walking the four hundred 
yards, would make the time of the appearance five minutes to 
seven. Sofar ns I have seen, there is but one desembe: of thus 
meteor whose record of the ume exactly agrees with mine, and 
as itis incredible that two such unusual meteors should occur 
in the same minute, 1t is almost absolutely certain that he and I 
sw the same. My co-observer wns the wiiter of a letter in 
the 7iwes, signed J. A. Cayley, dated from the neighbourhood of 
Bristol, where he witnessed the phenomenon al n distance of two 
hundred and sixty miles from where I sawit in Northumberland. 
As viewed by him, 1t appeared to descend fiom the zenith to 
about 20° above the tesfer honzon, while J, as already stated, 
saw it in the safd. His description of the meteor differs fiom 
mine only in regard to the train, which is desciibed ns continuing 
visible fo him for fifteen minutes, a difference which may be 
attnbuted to its being nearer and more overhead to him than 
to me 

I will not hazard even an approximate calculation of distance 
from the data I have given, but I confess my inability to 
reconcile the different angles under which this object was 
seen at o ite ends of a base-line haying Bnatol at one 
end and Rothbury at the other, with the supposition that its 
height did not exceed that which w ordimanly assigned to the 
atmosphere. At all events, if the atmosphere eats at the 
height of this meteor, it will be{more attenuated thon in the 
exhausted receiver of the most perfect ur-pump, and it ts 
difficult to conceive how nir so rarefied con so oppose the Aight 
of a solid body as to produce the intense ignition exhibited m a 
meteor. Yet ıt seems impossible to attribute the incandescence 
of these bodies to any other cause than the resistance opposed by 
the atmosphere to thelr prodigious velocity. 

W. G. ARMSTRONG 

Newcastle-on-Tyne, Noy. 22, 1869 


Lectures to Ladies 


No one can appreciate more heartily than I do the excellent 
article on “f Lectures to Ladies” which appeared in NATURE 
No. IL; but I feel far from sanguine of success attending the 
efforts there ieferred to If we put aside the impulse of dilet- 
tantism and the spint of nyalry as against men, there will, let us 
hope, be left a very fair residue in the shape of love of learning, 
for learnings sake, as 2 renson for attendance; and it 1s only this 
pure love of learning which can make such lectures in the long run 
successful, It cannot, however, be such a love which brings to the 
legtures of the University College Professors, Lady Barbara, who 
sneers aloud when the Iectiner wisely lays a sue foundavion of 
elementary [ncts and ideas; or which carries to South Agn 
the Hon. Miss Hennetta, who tomes her head when she finds 
the great Mr Husley paddling about in that common nver the 
Thames, and treating his audience as if they were little girls at 
the Finsbury Institution. 

I very much fear that the Lady Bai baias of the present gene- 
ration are beyond redemption, and that many earnest men ale 
wasting therr stiength in trying to win the minds of intellectual 


uettes. 

“There is an oide: of women, however, having in their number, 
ns I know full well, some of the brightest and best of the women 
of England, to whom such lectures would be as manna in the 
wilderness. To women st ling, as many of us are, to get then 
dady bread by the hard tas of teaching, and in the siniggle 

tung glimpses of the sweetness and the light ef real knowledge, 
the chance of listening to real teachers would be an inestimable 
boon, These are the women to whom, it must be remembered, 
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the early training of many childien is entrusted ; and if our 
children are to be pioperly trained, the teachers must fist of all 


be faithfully taught. 
ractically shut ott from the lectures 


Nearly all these wonen art 
both at Sonth Kensington and Oneversity College, because none of 


the lectures are given tit the evening. 
At University College they don't pretend to care for such an 
audience. At South Kensington something 1 is said about those 
engaged in tea a mere mock for how can any one 
a Se ee ‘all day go to a ectne in the forenoon? 


I trust, Sir, you will use your aheady powerful voice in mgng, 
especially on onr scientific teachers, het me it seems—great 
duty before them to help those who need and cry for so ae 
most. . 


NOTES 


THe thee annual medals of the Royal Society have been 
"awarded thus: The Copley Medal goes to M Regnault, one of 
the first among the many living French physicists and chemists: 
one of the Royal Medals has been conferred on Dr. Matthiessen, 
distinguished for his chemical and physical researches; while 
Sir Thomas Macleai, the Cape astronomer, with whose valuable 
contributions to science all are doubtless familiar, carries off the 
other. The medals will be presented on the goth instant, at 
the annual meeting of the Society. 


Wer hear that Dr. Balfour Stewat, F.R.S., so well known 
for his many sclentific researches, has resigned the appointment 
which he held under ‘the Meteorological Committee. As the 
arrangements between the Meteorological and the Kew Com- 
mittees are not well understood, we may mention that the exact 
appomtment resigned is that of Semetary to the Committee, and 
Director of their Central Observatory. 


ALL anxiety regarding the fate of Dr. Livingstone is, we are 
rejoiced to say, at an end. Fiom a iecent telegram we learn that 
in May last he was at Ujiji, on the east coast of Lake Tanganyika, 
in lat. 5°S. To this place his suppHes had been sent. Buton 
gives the distance from the coast as 540 geographical miles, 
increased by the wmding route pursued to 950 miles, occupying 
150 days’ march. It is the great mart for slaves and ivory and 
palm ol, and the most fertile place in that portion of Africa, 
The fair season lasts from May to September. ‘While on this 
subject we would mention that the map which appeared in pur 
last issue was drawn by the author of the paper, and did not 
emanate officially, as our expression might seem to indicate, 
from the Royal Geographical Society. 

Tue following is an extract from a letter addressed by Mr. Lyon 
Playfair, M.P., to the honorary secretary of the City of London 
Middle-class School :-— As part of your freehold I obser ved some 
inferior houses the site of which would be admirable for chemical 
laboratories and scientific museums in relation to commerce I 
should like to see bult upon this ste a buildmg suited for these 
purposes, open to the school duing the day, and to the workmg 
classes in the evening. No boy with such advantages need leqve 
the upper classes of the school without being able to examine the 
various kinds of merchandise which he will meet with in hus 
occupations, so far, at least, as would enable him to test chemically 
their relative excellences, or detect their adulterations. No boy 
need then leave the school without having had his physical and 
political geography copiously ilustiated by objects of natural 
history, in their elation to the imports and exports, upon which 
the prosperity of the country so largely depends. The cost and 
maintenance of such a building as that indicated may be estimated 
at a sum of from 12,0007, to 15,000. But what would this sum 
be to the great London corporations, which, by their recent 
public meeting, have shown their anxiety to co-operate in the 
advancement of technical education? Abroad we see much larger 
‘gums spent in the erection of mere chemical laboratories to 
advance the indushial education of the people. Berlin and Bonn 
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have recently erected them at the expense of 50,000/. each, and 
Leipsic, I understand, at a cost of about 30,000/, The much 
smaller sum that I have indicated as sufficient for your wants 
might be subscribed in a single day by such wealthy corporations 
as the Goldsmiths’, Grocers’, Mercers’, Haberdashers’, Fısh- 
mongers’, Drapers’, Shanners’, Merchant Taylors’, Clothworker’, 
and Salter’ Companies, and otheis with which you must be more 
familiar than myself They have expressed themselves realous 
and willing, and I am sure.could not engage in a more profitable 
expenditure.” Here is a fair challenge, which we hope will be 
fairly met. The benefit which would result from adopting 
Mr. Playfair’s suggestion is simply incalculable. 

AT the Meeting of thé Fiench Academy of Sciences an the 
15th inst, M. des Cloiseaux was elected a member of the 
Section of Mineralogy and Geology, in the place of the Vicomte 
d’Archiac. 

THE volume of the Memoirs of the Royal Astronomical Society 
about to be issued will consist of Lieut.-Col. Tennant’s Repoit 
on the Total Eclipse of the Sun of August 17-18, 1868. Jt will 
be copiously ulustrated with engravings of the various phases of 
the Eclipse. The volume owes much to the scrupulous cme with 
which Mr. Warren de la Rue, in the author's absence, has 
supetrintended its printing and the enlargement of the photographs. 

Tue Ameiican Government evince a peat liberality in the 
encouragement they afford to scientific publications. It was thus 
that Dr. George Engelmann was enabled to produce the 72 
exquisite plates which Mustrate his paper on “The Cactacese of 
the Mexican Boundary Survey,” a distiict which contains at least 
one-tenth of all the known species of cactus. There is another 
recent instance. Until 1867, the physical geography of the 
Californian peninsula may be said to have been unknown. In that 
year Mr. J. Ross Biowne, Mr W., M. Gabb, of the Geological 
Survey, and Dr. Von Lohr, of the School of Mines, Freiburg, 
made a scientific recønnaissance, with a corps of assistants, through- 
out the whole length of the penmsula, The account of their re- 
searches forms a valuable contnbution to geographical knowledge, 
and will be found in Mi. Ross Browne's ‘‘ Oficial Report on the 
Mineral Resouces of the United States for 1868” The first 
correct map of the district, almost the whole of which was 
purchased cheap from Juarez by an American ventme, the 
Californian Land Company, at a time when It was probable that 
Maximilian would be successful, was compiled from the labours 
of this party. 

Tux first meeting of the Oxford Ashmolean Society for the 
present Term will be held on Monday next, when a communica- 
tion will be made to the society by Professor Lawson, “ On the 
Nature of Chlorophyll, and the changes it undeigocs,” Mr. 
Heathcote Wyndham will explain also a modification of Galton’s 
Altaximuth for Geological Surveying. Certain specimens recently 
added to the Untvermty collections will be exhibited at the meeting. 

Wr extract the following from the letter of a correspondent in 
Algeria 2—‘'T wal on the point of starüng for Grand Kabylie, 
with the view of searching for ferns, &c., when one of those 
horrid tempests came on for which the N.W. point of the 
compass here is celebrated. It did great damage, and ils effects 
at Oran were most disastrous, The magnificent new harbour 
recently finished there has been swept away as completely as a 
child’s castle of cards, and, like the Temple of Jerusalem, not one 
stone stands on another. Great efforts were made to preserve it; 
the General Commanding the Provinces went down and sat before 
the waves in a chair, lke Canute, with all the maternal of the 
engmeer depaitment, in the way of chains and tackle, mound 
him. Sa Grandeur the Bishop came next, with bell, book, and 
candle, and blessed the sea; next came the Mahomedan Muftl 
with his Koran; but the waves laughed at them all, and toppled 
over the immense masses of concrete of which the breakwnter 
was formed, like nunepins,” 
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We have received the following from our Dublin Core- 
spondent .—The newly-appointed Professor of Geology at Trinity 
College, Dublin—Dr. Macalister—commenced a course of lec- 
tures on the Invertebrates last week. Referring in hrs intioduc- 
tory lecture to the researches of Pouchet, Pasteur, Massalongo, 
and others, on sponianeous geneiation, he seemed to regard the 
proofs of its existence as now fully established. The erami- 
nation for the Natural and Experimental Moderatorship has 
just been concluded- the gold medals were awaided to Lloyd, 
West, and Wilson, and the silver medals to Colles, Tweedy, 
Hart, Rainsford, Abridge, ond Maclvoi. The subjects selected 
by the first gold medallist weie chemistry, botany, zoology, 
and paleontology. The ltbmnanship vacant by the death of 
the Rev. Dr. Todd has not yet been filled The candidates are 
the Rev Dr. Dickson, F T C.D., and the Rev. Dr ^ Reeves 
The former 1s perhaps the more popular candidate, og, in spite 
of the high position held by Dr Reeves as an archeologist, 
it is felt desuable that the librarian of so important a library 
should take as grent if not a greater interest in modern than 
in ancient books The University of Dublin has established 
Esammations fo Women. Two examimations will be held 
annually, one for senloi, the other for junior candidates. The 
examination for junior candidates will be open to all who are 
above 15 and under 18 years of age ; the exammation, for senior 
candidates to all who are above 18 years of nge. A committee, 
nominated by the board of Trinity College, will appoint examiners, 
determine the times, places, and subjects of examination, and 
make an annual report to the board. The senior lecturer of 
Trimty College will exercise a general superision over the 
conduct of all the examinations. Examinations will be held at 
any place wheie a ladies’ superintending commuttee shall be 
constituted, and at lenst twenty candidates guaranteed to present 
themselves, An examiner will be sent to ench place, who, fn 
conjunction with the Ladies’ Committee, will arrange the details 
of the examination Every candidate presenting herself for exami- 
nation will be iequired to pay a fee of twenty shillings, together 
with the local fee, the amount of which ts to be determined by 
the local committee. No class lists will be published ; but, alter 
each examination, notice of the result will be sent to the home of 
each candklate. Special excellence In any subject will be notified 
on the certificate. For a certificate of honour, supenor answering 
in the compulsory and two optional subjects will be required 
The first examination will be held at some time between the asth 
of March and the 15th of Apul, 1870. Further information can 
be obtained by application to the senor lecturer, Trinity College, 
or to the secretaries of the Indies’ local committees. No head of 
any educational establishment is to be a member of a Ladies’ 
Committee. 


THE Academy of Natural Sciences at Philadelphia have sent 
out the third part of Vol VI of their ‘‘ Journal,” n handsome 
imperial quaito which affords dimensions for ample illustrations 
The part contains two papers—on the Distribufion of Fieshwater 
Fishes in the Alleghany Region of South Westein Virginia, by 
Mr. E D. Cope; and on shells, Unionidme, Melinde, &c, by the 
veteran Isaac Lea, The plates, numerous and well-executed, 
particularly the*coloured representations of the fishes, exemplify 
at once the interest tahen by the Academy in Natural History, 
and the painstaking of American ailists This darge book 1s 
accompanied by the volume of *‘ Proceedings” for 1868, in which 
we find papers and notices on more than fifty different subjects ; 
and we gather from the annual report at the end of the volume, 
that the citizens of Philadelphia as well as the naturalists ap- 
pietate natural history, for during the year they visited the 
Academy’s Museum to the number of 65,769 peisons, "nnd they 
have contributed 100,000 dollars towards the cost of a new 
building for the accommodation of the Academy and their collec- 
tions The brary contains nemly 22,000 volumes, and, in 
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common with the natural history collections, w continually in- 
crensed by donations. Among those recently acquired were the 
large collections made by the Orton expediuion to Equador and 
the Uppe: Amazon. We mny filly close this pamgraph with a 
notice published by the Academy, that “the children of the late 
Augustus E Jessup, wishing to carry ont the Intention of their 
father, pay to the Academy the sum of 480 dollars per annum, to 
be used for the support of one or more deserving poor young man 
oi men, who may desire to devote the whole of his or their time 
and energies to the study of any of the Natural Sciences.” 


M ELIE DE BEAUMONT has been elected vice-president of 
the College Francais for the year 1869-70. AI. Bastien has been 
appointed assistant naturalist to the chai of Pharmacy in the 
same institution in place of M. Pouchet. 


THE chair of Geology and Minernlogy of the Faculty of Sciences 
at Lyons is vacant; also that of Chemical Toxicology at the Ecole 
Supéneure of Pans. 


Our Amerlcan friends intend holding an International 
Exhibition at New York in 1871. 


ANOTHER edition of Hirt's Atlas of the thiee kingdoms of 
nature hos been issued in commemormtion of the Humboldt 
centenory. . 

BARON Claus von der Decken’s Travels in East Afncen has 
reached the third volume. The entire work, most exhaustive as 
it ig in every particular, is expected to be complete in a year. 


WE are promised shortly “the Scientific Results of a Journey 
fn Brazil,” which contam Professor L Agassur’s observations on 
the natural hisiory, and an account of Mr. F. Hart’s examine- 
tions of the physical geography and geology, of the i1eglon 
tmversed by the well-known recent exploring expedition 

A GEOGRAPHICAL congress is to be held at Anvers in August, 
1870 


We believe that Mr. Charles Hamilton, well-known as the 
author of a work on Hunting in Southein Africa, ond by his 
travels in Brazil, is about to undertake a scientific exploration of 
the Red River, and some of the Hudson Bay settlements, with a 
view to promote our knowledge of the zoology of the district. 


WE have received from Mr. Browning four stereograms of the 
planet Mais; achaitof Mars on Mereator’s projection ; and de- 
sciiplive remaiks on the stereograms by Mr. Proctor—and very 
interesting they all are. We are glad that Mr Proctor, who seems 
dete:mined to become the chailogmphe: of astronomy, has taken 
Mars under his wing, and with Mr. Biowning’s aid, has brought 
a discussion of all the observations of modern astronomers—the 
lamented Dawes being first and foremost among them—to such a 
beautiful and practical] ending, 


THE third fasciculus of the second volume of the ‘‘Archives du 
Musée Teyler” has just been published at Haarlem, in the same 
hafidsome style as the former parts. It contains papers, all by 
Dr. Van de: Wilhgen, on subjects of much importance at présent 
in optical and chemical science, as may be seen in the following 
list :—Sut Ja réfraction du quartz et du spath d'Islande, Sur la 
réfraction et la dispersion du flint-glass et du crown-glass; Les 
indices de réfroction des mélanges d'alcool et d'ean, et des mé- 
langes de glycémne et d'eau, Les indices de réfraction de Ja ben- 
zine, Les indices de 1¢fraction des dissolutions des chloiures de 
calcium, de sodium, d'ammonium, et de zinc, &c. Many of the 
results are given ın a tabulated form which facilitates reference, 


We understand that Mr. B. Loewy, well known fiom his 
connection with the Kew sun-obsei vations, is engaged in pub- 
lishing a collection of problems in physical science, with their 
solutions, which will embrace all branches genérally required for 
the vanous public eanmunations of our Univeisities. 
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ASTRONOMY 
Kirkwood on the Origin of Comets 


THE iecent important investigations of Hoek on the origin of 
comets may be said to have opened out qute a new field of 
astronomical ieseaich of the highest importance. We are glad, 
therefore, to lay before our rendeis an abstract of a continuation 
of the work which we owe to Profesor Kirkwood, who has 
communicated it to S:Minaus Journal, Professor Kirkwood 
has dealt with the comets 1812, i and 1846, ir. 

The wonderful similarity of the elements of these, except in 
the longitude of the ascending node, is very remarkable. It is 
also noticeable that the longitude of the dercendiag node of the 
latte: us very neatly coincident with that of the ascending node of 
the former These remaikable coincidences are presented to the 

e in the following diagnam, where the dotted ellipse represents 

e orbit of the comet of 1812, and the continuous curve, that of 
the comet of 1846. 





Dr. Kikwood 1emaks — 

“TIt ıs infinitely improbable that these colncidences should be 
accidental. they point, undoubtedly, to a common origin of the 
two bodies.” And adds :— 

‘The theory of comets now generally accepted 1s that they enter 
the solar system a extra, move in parebolas or hyperbolas around 
the sun, and, 1f undisturbed by the planeta, pass off beyond the 
lLnuts of our system to be seen no more. If in their motion, 
however, they approach very near any of the larger planets, th 
direction mw changed by planetary perturbations; their orb 
being sometimes transformed into elipses. The new orbits of 
such bodies would pass very nearly thiough the points at which 
their micatest peiturbation occunied: and accordingly we find 
that the aphelia of a luge piopo:tion of the periodic comets are 
nea the orbits of the major planets. ‘I admit,’ says AI. Hoek, 
‘that the orbits of comets me by nature parabolas or hyperbolas, 
and that in the cases when clliptical orbits are met with, these 
mc occasioned by planetary attiactions, or derive their character 
from the uncertainty of ow observations. To allow the contrary 
would be to admit some comets as permanent members of our 
planeta:y system, to which they ought to have belonged since its 
ongin, and so to asseit the simultaneous buth of that system and 
of these comets. As for me, I atthibute to these a pnmitive 
wandering chaacter, Trav through space they move from 
one star to anothe: in oder to leave it , provided they do 
not meet any obstacle that may force them to remain in its 
vicinity, Such an obstacle was Fupeker, in the neighbourhood of 


t 


our sun, for the comets of Lexell and Brosen, and probably for 
the prenter pait of periodical comets; the other part of which 
ee wi indebted for their elliptical orbits to the attiactions of 
Saturn and the remaining planets. 

“ “Generally, then, comets come to us from some star or other. 
The attraction of our sun modifies ther orbit, as had been done 
already by each star through whose sphere of attraction they had 

We can put the question if they come as single bodies 
or united in a This is the pomt I have undertaken to 
ny te Since some time y I had felt the truth of the 
followmg thesis :-— 

“i There are systems of comets in space that are broken up by the 
attraction of our sist, and whose members altain, as trolated bodies, 
the vicinity of the Earth ig & course of several years.’ 

“In the researches here referred to ithas been shown by M. 
Hoek that the comets of 1860 im, 1863 i, and 1863 vl, 


formed a Gow in space previous to their entrance into our 
system. e 


same fact has also been demonstrated in regard to 
other comets which need not here be ed. Now, the comets 
of 1812 and 1846, iv. have their aphelions very near the orbit of 
Neptune, aid hence the original bolas in which they moved 
were probably transformed into by the 
that planet. Before entemng the solar domain they were doubt- 
less membeis of a cometary system. Passing Neptune near the 
same time, and at some distance from ench other, then different 


relative tions with to the disturbing aoe may account 
for the t differences in the elements of their orbits. 
“ Ai epoch did- they enter the solar system ? The mean be- 


tween the avy eer of the aphelia of the two comets 1s 271° 41’, 
Neptune had this longitude In 1775; the comet of 1812, m 1777; 
and thet of 1846, in 1809. ow, with the known period of 
De eked and the periods of the comets as dete: mined 5 Encke 
and Peirce, we find (neglecting perturbations) that— 

Neptune was in longitude 271° 41/ im the year B.C, 

The Cometof 1812 ,, j a ood y 

” i 6, iv. ” 3 ” 696 

It seems, therefore, that the three bodies weie very nearly to- 
gether about 605 years before the Christian ma eIt is conse- 
quently not improbable that the elliptical form of the two 
cometary orbits dates from this epoch.” 


BOTANY 


Spectroscopic Examination of Diatoms 


THE vegetable nature of the Diatomacer is now generally ad- 
mitted, but if any farther proof were needed we have it in marked 
results from the application of the pe. Mr. H.L Smith 
has been enabled to prove the absolute identity of ch/orepAyl/, or 
the green endochrome of plants, with danton or the olive yellow 
endochrome of the Diatomacess, The spectrum-microscope used 
was made by Brownmg, of London, Mr. Smith states that it 
is not at all dithcult to obtain a chamcteristic tum from a 
liviog diatom, and to compare it directly with that of a desmid, 
or other plant. From about fifty comparisons of spectra, he 
concludes that the spectrum of chlorophyll 1s identical with that 
of diatommn. The spectrum in queston uw a charncteristic one, 
ond is fgmuied below. 





A very black, narrowish band ın the extreme red, ice 


lower edge, which appears to be constant, about | of Mr. Sorby’s 
scale, is too characteristic to be mistaken. There are two other 
very faint bands, not easily seen, and somewhat more yanable in 
position The black band in the red 1s always present, and is 
remarkably constant in the position of its lower edge. In making 
com ns of spectra it is of the utmost importance that the 
slit of the spectioscope should be absolutely in the focus of the 
achrématic eye lens. If this be not cttended to there will be a 
shght parallax; and bends really identical in tion, e.g , those 
of blood (scarlet cruorine), rl: not absolutely correspond when 


rtubations of ` 


‘potassic alum. 
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two spectra are formed, one from blood on the of the 
microscope, and the other from the same on, the stage of the eye- 


iece. 

The dark band of the chlorophyll spectium is slightly variable 
in width—and the action of acids and alkalies sometimes causes 
a slight displacement, the former 1ausing (moving toward the blue 
end) and the latter depressing. The endochrome of a diatom 
after heatment with acid is green, and the acid, in this case, 
produces scarcely any displacement of the band, which may be 
observed even in the dark reddish mass of the dead Diatomaces, 
almost identical- in colour witn the ferrous carbonate so often 
found in bogs where the larger diatoms are abundant; and what 
is more remarkable is, that the carbonate gives no absorption 
bends at all. As a general rule, alcoholic solutions of chlorophyll 
and diatomin have the band slightly depi essed, ing i to 14 
on the interference scale, —[ Amer. jour Sci. and Arts. 


4 CHEMISTRY 


Thallium Salte.—I, 
‘MM. LAMY AND DES CLOISEAUX have 1esumed the study or 


` the principal thalhum salts, with the view of ascettainng ther 


chemical composition, optical propmties, and e form 
(Annales de Chime et de Physique, xvul. 310). e method of 
obtaining aystals was that which M. D has!for a consider- 
able time been ın the habit of senate 8 in. his laboratory. A 
given substance is placed in contact with water, or some other 
solvent, either in a closed or lightly covered vessel, and 
to the usual conditions of temperature of an inhabited apartment ; 
if these do not suffice, the liquid is heated every day for an hour 
to a certam extent. In couse of time, even the most micro- 
ae ciystals, uf submitted to this process, become large, 
-formed, and transparent. 
The thallium ım these selts was determined as lodide; a com- 


pound which from its solubility (especially in water con- 
ing a little potessic road) as ap on account of its great 
caer gravity and crystalline character, 1s very well adapted to the 
P Tie density of thallous mfptate, T12SO, 18 6 603,* 
and its form a ight rhomboidal pnsam, geometiically and 
tically isomorphous with ammonic sulphate. The crystals 
oken wpa etrical, on account of the-unequal develop- 
ment of the difierent faces. The optic axes are wide apait; 
and the dispersion of the axes, as observed m oil, is feeble, with 
p<y. To the already known} thallium a/was may be added a 
mired seiles, having the general formula : 
(Al, 0, .Fe,03)350, + (K0. TLO)SO, + ag Aq. 

Special attention is directed to one of these, which was 
obtamed accidentally in the course of a lixiviation, and had the 
formule : 

[(Al,0,)4(Fe,0,}413S0, + [(K,O)} (TROH] SO, + 24.Aq. 
Its colour is slightly yellow, and in solubility it much resembles 
er several solutions and recrystallsations, the 
whole of the iron is removed, and the following alum appears : 
A1,04 . 380, + [(K,O}(TIO}4] SO, +a4Aq. 
Zinco-thallons suiphate— f 
190, + ZnSO, + 6FLO, 
which had already been described by Wilm and Wether, 
belongs to the oblique ibhomboidel prismatic system, and is 
geometrically isomorphous with ammonto-fericus sulphate, 
c magneslo-sulphate &c (as, indeed, Werthe: has shown); 

tit is optically different from these salts, both in orientation and 

in the sign of its acute bisectrix (negative). 


Plane angle of the base ....... 107” 5 14" 
Plane angle of the lateral faces... . 99° 31’ 24" 
Obliquity of the piimitrre prisms 106° 10’ o0" 


The optic axes lie in the plane of symmetry. There is a stiong 
proper dispersion with p<». The ruclined dispersion is weak, 
and only biought out by a difference m the brightness of the 
colours ae the edges of the hyperbole of the two systems of 
rings. ous strate, TINO,, bas the pe giavity 5 550, 

occus in right rhomboidal rns of 125° 52’ (the corre- 
sponding angle for nites 118° 5 The plane of the optic axes 
is endicular to the co plane in potassic nitrate. 
The acute bisectiix is negative, and the dispermon of the axes 
considerable, with p < » This salt had been already examined 
optically by Miller. In order to prepare thallous carbonate, 


2 The temperature in this and follon ing dete minabons 14 not given in the 
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{TLCO,), a satmated solution of thallous oxide in alcohol was 

to air, ın contact with a lamina of thallium. At the end 
of six months, very large a wee obtamed. These have 
an adamantme lustre, and a specific giavity 7'164; the 
belong to the clino-rhombic system, thus agreemg neither wi 
plumbic, potasmc, noi ammonic carbonate. Macles by hemi- 
tiopy round one particular axis, are frequeptly observen. The 
plane of the optic axes 1s normal to the plane of symmetry, and 
almost exactly perpendicular to the base. The acute bisectrix 
18 neate and normal to the honzontal di of the bese; 
the double refrachon energetic. The dispenmon of the optic 
axes is well marked, with p < »; while the Aerteontal dispermon 
is, on the contrary, appreciable An attempt to prepare other 
thallous car did not succeed. 

Dr-thallous phosphate— 
a[T]HPO,). H40, 
1s a veiy soluble salt, anbydrous at 200°, and 
thombic system. Lustre neous. The di 
axes is stiong, with p >y, Mono-thallous 
TIPO, 

ig vey soluble in water, and readily crystallises in long volumi- 
nous needles which were submitted to the giowing process 
already descnbed. Denmty 4°723. The ciystals may be 
referred to a clino-rhombic prism of 34° T ha a bese 
only slightly sloping towads the Jateral Males by 
hemitropy are common, g rise to a 1e-entering e of 
176° 37. The plane of the optic axes is parallel to the honzontal 
diagonal of the base. Acute bisectiix negative; horizontal dis- 
persion indistinct ; proper axial dispersion conmdeiable. The 


ises in the 
mon of the optic 


tine lustre. The plane of the optic axes 1s normal to that of 

etry, and almost parallel tothe bese. While the honzontal 

i ion is but slight, the proper dispersion of the axes is the 

greatest hitherto observed, as shown by the following means of 

Ineasurements taken in oul and eir, determining the apparent 
sepexantion of the axes m au at 24°: 


2E=125° 48 (ied ays); 112° 30 (yellow); 
2E=89" 47 (gicen rays); 52° 34 (blue). 
The Aydreus pyrophosphate— 
TLP,O,y +2H,0, 

sepaiates from the mother-liquid of its predecessor. It is soluble 
in water with but little decomposition; but it 1s less stable at 
a hgh temperature than the anhydrous salt, which, on the 
other hand, it exceeds in the intensity of its vitreous lustre, its 
hardness and cohesion. ‘The plane of the optic axes is normal 
to the plane of symmetry: the acute bisectrix negative and per- 
pendicolar to the horizontal diagonal of the base. H«irontal 

on feeble; proper dispersion of the axes considerable, 
with p<». The ammentacal thallous phosphate— 


3NH,. H,PO, + 2NH,. H,TIPO, 


-4| is obtained by adding ammonia to the common phosphate, 


filtering to remove tri-thallous phosphate, and evaporating the 
mother-liquid. The crystals are very soluble in water, and 
completely isomorphous with ammonic phosphate. Their figure 
is that of a right prism with square base, elongated im the 
direction of the vertical axis, and terminated by an octohedron 
dE 119° 50. The double refraction 1s on a negative ey ie 


PHYSICS 
Pfaundier on the Regelation of Ice 


THE fact observed by Faiaday that two pieces of ice feere 
together when brought into contact has met with various explana- 
tions. Helmholty, for example, assumes that presse is always 
at work in regelation; hence ression of the fusion point 
of the ice, and a cold sufficient to a small pornon of water 
in anothe: part of the mass Tyndall, on the other hand, admits 
the hypothesis of pressme only where it is actually observable ; 
but, in other cases, the phenomena by a difference 
between the fusion-point made and at the suiface of the ice. 
Schultz has actually verified Tyndall’s theory with water from 
which the au had been expelled. 
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Pfaundici has :ecently ieoonmdered this subject, and states the 
question as follows, —‘‘ Can a piece of ice, surrounded by water 
at o°, pleserve its shape if the water undergo no disturbance ?” 
So far as we know at present, both weight and remain 
unchanged. Ether, then, a of the ice must melt, or a 
of the wate: freeze, or both of these phenomena happen t er. 
Such alterations involve certain mutations of the amount of heat 
contained in the surounding water, or, at least, of the equi- 
bitum of temperature in different parts of the liquid. Now, 
Clausius’s researches mto the constitution of liquids show that, 
in the case of individual molecules, such an equilibrium does not 
exist Moieover, the conditions of molecular movement at the 
fiee surface of the ice me evidently different from those that are 
within. Hence, the piece of ice must grow, in cmtein places 
and in Sagi decor at the expense of other of its parts; 
the increment at one spot corresponding to the decrement at a 
different one. Two pieces of ice in contact, or even in close 
proximity, are therefore likely to freeze together. 

By ing water in a flask under a pressure of a decimetre of 
meicury, solidification was mverably oted; and it not un- 
fiequently took place ina direction which was definitely 1elated 
to what may be called a great circle of the flask. 

Pressure, however, is not the source of regelation. Ac- 
colding to the author's theory, the phenomenon may result from 
any secular distu bance, 


PHYSIOLOGY 
Coagulation of Blood 


Pror. MANTEGAZZA cuts the Gordian knot of the cnuse of the 
coagulation of the blood, by attıbutmg it to nn action of the 
white corpuscles of the blood. Admitting Schmidt’s theory 


of fibrin the product of fibrmoplastin and fibrinogen, he 
a forwaid the idea that normal plasma of the blood contains 
hiinogen only, but that the white uscles have the powa, 


when umitated, of emi or we 
fibnnoplastin, and thus of causing raps, ares e shed 

of blood, any contact with foreign substances, me causes 
untation to the white blood corpuscles, and hence these jan 
become in turn causes of coagulation. In support of this theory he 
insists on the complete coincidence of the power of coagulation 
with the presence of white blood (or a es; and on 
the fibrinoplaste of tissues, such as comer, &c , which 
abound in cells similar at least in nature to white blood 
corpuscles Ann. di Chin, July 1869.) 


t almost sa 


Tus Journal of Anatomy and Phystology, No. 5, November 
1869, contains many valuable papers, e. g. on the Muscles of 
the Limbs of the Antenta, &c., by Piofessor Humphry; on the 
Movements of the Chest, by Dr. Arthur Ransome; on the 
Chemical Composition of the Nace of Blood eus, by Dr. 
Brunton; an abstiact of Mr. E Ray Lankester’s Report on the 
Spectroscopic Examination of Animal Substances; and a long 

per by Dr. T. A. Cater, on the Distal Communication of the 

lood-vessels with the Lymphaticn, The abshacts of Anatomy 
and Phymology me still contmued with the completeness, ac- 
curacy, and critical intelligence which iender them the best 
things of the kind to be found anywhere. Dr. Moore, the in- 
defahgable translator aes Dutch and other unusual tongues, 
supplies a tianslation of a very inter b 
on iis Peiiodical Development of Cae Ge ar 
Li Arcel. We may congratulate ourselves on the fact 
that the jownal is able to make its way, in spite of the difficulties 
with Ti in this country Anatomy and Phymology have to 
contend, 
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Royal Geographical Society, November 22.—Sir Rodenck 
Murchison in the chair, A paper was i¢ad detnilmg the results 
of an exploration of the new course of the Hoeng-Ho, or Yellow 
River, made in 1868, by Mr. Elias, a merchant of 
S i, ustrated by a map, the positions in which had been 
carcfally laid down from obs vations teken by that gentleman. 
The Chinese records, which are very copious m relation to this 
tubulent 11ver, mention nine changes ofits course, dating from 
602 B C. to the last in 1853, during which its outlet has shifted 
from 34° to 40° noth labtude, the present being the forme: 
mouth of the nver Tsa-Txing, in the Gulf of Pechell. The gradual 


elevation of the bed of the river caused the waters to piess 
aguna the upper portion of the embankments, and a» neither 
dykes were iaised, nor the bed deepened, the waters 
effected a breach in 1851, which was enlarged in the following 
rear, till in 1853 the whole stream flowed through the mile-whle 
reach, in a north and east direction, leaving the old course dry. 
From this breach at Lung-Menkau, the mver flowed m an 
ancient bed for 52 miles, but fiom that pomt a tract 96 miles 
long was inundated to a width of r5 miles. Ruined houses, broken 
bri in the midst of the waters, and the remains of the banks 
of two canals forming the northern and southein channels, and 
here and there vast stretches of mud—wee all that told 
of a once fertile and populous districte The deserted houses 
were in many cases silted up to the eaves by the alluvial de- 
t In the diy season fifteen inches of water were scarcely 
ound in some places. At Yushan the wates converged into 
the bed of the former niver, Tse-Tsing, now by the 
Yellow River. The Grand Canal crossed this flooded distnct, 
bat its banks have been carried away and its communication to 
the noith destroyed. down, a broken Inidge of 
seventy arches obstructed the stream it could not span. For 
150 miles a fete and garden-like country was passed through, 
to which succeeded a barren treeless waste, except for the belt 
adjoining the river, which was fertleand cultivated ; the giound, 
however, even with the growing crops, and in one place the 
town wall, was undermined and carned away piecemeal by the 
encroaching 11ver. A barnen, marshy tact of reeds, tenanted by 
wildfowl, extended for about twenty miles from the sen. This 
change of course, has, it is seid, cost the Chinese Empue fifty 
to shty millions of its population, the country lying on the old 
course having been ruined by the drying up of the river, and 
that in the new by the floods. The new course is unfit for navi- 
gation. Vessels drawing six feet of water might cross the bar, 
and proceed with difficulty to Yushan, but none beyond.— 
Captain Sheraid Osborn iemarked that in 1818 the Chinese 
Censors had called the Impeuial attention to the impossi- 
bility of effectually conholling the Yellow River j;although the 
expense of the maintenance of the dykes had been qumtupled, 
The maladministration which had resulted in this calamitous 
could not, theiefoie, be chargeable to British interference 
with Chma. British engineers, if employed, would soon restrain 
the Hoang-Ho within due bounds, and utilise its waters for 
navigation and imigation. The Chinese vweater-systems were 
beginning to be bette: known, and he hoped thet the Upper 
Yangtse would soon be opened to our steamers, for every forward 
footstep of ishmen would, he believed, be a bleming to 
China,—-Mr. Wyle, the first Enghshman who saw the results of 
the diversion of the 1iver from its comse, gave an account of his 
crossing the river bed, then become a sandy highroed coveied 
with and some culas of a journey made by him 
to the sources of the Han River, in which he identified the pass 
described by Marco Polo as the White Horse Pass, 


Royal Asiatic Society, November 15 —This wns the first 
meeting of the Society after the recess, Mr, W. E Frere 
ied the chair. A paper was read containing an Account 
of the Bheel Tribes of the Vindhya and Satpura Ranges, by 
Lieut. J Waterhouse. The writer starts from n popular tradi- 
tion among those tubes, according to which the originator of 
the Bheel i1ace 1s sud to have been a vicious and deformed son 
of Mahadeva, whe, on account of his having killed his father’s 
favourite bull, was sent off to the jungle and unmhabited wastes, 
and told to cultivate where he chose. Fiom this tradition, com- 
bined with the trell-kmown 1 of the Mahabharata and Shit 
Bhagavata, by which the Nishadas aie said to have descended 
from the Rajput king Vena, Afr. Waterhouse concludes that 
the Bheels o y been settled in Judhpur and Marvar, 
but pote Ni ence by Rajputs, they ated southwards 
and established themselves in the mountains of Malwa and Can- 
deish, in the Vindhya and S and on the 
banks of the Nerbudda and Tapti, where, protected by the 
natuial conditions of the country, they had since dwelt, subsist- 
ing partly on their own industry, but mainly by mroads into the 
sunounding plains. Moreover, it was stnted in the history of 
the princes of Judhpm and Oodeypw, that the Rajputs o - 
ally conquered their country from the Bheels These are ihe 
divided by the wniter into three classes-the Village, the Culti- 
and the Mountain Bheels. The first are said to consist 
of e few only, who, ae scattered over the villages on the 
plains, were geneially considered as honest and trustworthy, and 
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often employed as the watchmen of their villages. The Cultivat- 
ing Bheels continued to live peacefully m hamlets under the rule 
of their Turwees, though still preserving traces of a .uder and 
wilder staic, such as was prevalent among the Mountain Bheels, 
who, owing to the difficult nature of the places inhabited by 
them, had never been altogether subdued, and subsisted only by 
plunder. Notm ing these distinctions the Bheels tere 
one people, and their different tribes intermarmied, though with 
certain restrictions. Polygamy wos the rule with them, ond it 
was by no means uncommon to find men with four or five wives, 
Many children were born, but a laige portion died young, owing 
stig in a great measure, to the malana in the jungles, where 
cver and diseases of the spleen wee common. e writer then 
roceeds to give a brief description of their dress and arms, their 
liniere an some of their-costoms, The Bheels are said to be 
very vindictive and to keep up feuds for many years, sometimes 
for generations. ‘Blood for blood” is their general maxim 
The life of a man can, however, be made good to his relatives by 
payment in kind or morty of 120 rupees, or of a woman of 
60 rupees. In each community the head Bheel is called Turwee. 
Has office is hereditary, and the police anangements of the village 
are carried gut by him On thesuccession of any of the Rajputchiefs 
it is conad esential the head Bheel Tunvee should make a 
mark with his blood on the forehead of the chief, without which 
ceremony no succession 1s considered complete. By the Rajputs 
intermanyimg with the Bheel women, a mce 1esults called Bheel- 
alahs, to which most of the chiefs of the Vindhyn Bheels belong. 
In consequence of then descent from the Rajput conquerors they 
obtain superior rank and authority among the Bheels, thongh, as 
is ge y the iesult of a blending of different 1nces, they seem 
to combine the viclousness and of the subdued Bheels 
with the ce and ty g of the conquenng Rayput. 
The reading of Mr. Waterhouse’s paper was followed by a lively 
discussion, ın which several of the members present took pait, 
who, from a iesidence in the places occupied by the tribes in 
question, weie able to supply some new and interesting peu ticulars 
with regard {6 their dialect and manners. It was then announced 


by the chahman that the next meeting would be held on Monday 


t 


the z9th inst. 


Royal Horticultural Society. Scsentijic Contnisliee, Nov. 
16.—Mr. W. W. Sounders, F.R S., in the chair, The Rev. M. 
J. Berkeley exhibited some walnuts, in which the outer rind was 
completely blackened and shrivelled by frost, the nut in the inje- 
rior being unaffected. Mr. Glaisher remarked that during winter 
the temperatuie of the atmosphere was usually considerably 
warmer at a level of 2o—Soft. above the surface at a lower 
alntude. He expressed his opinion that the ‘aden od niente 
piesented by the walnuts were due rather to ess of the atmo- 
sphere than to actual frost. Prof. Ansted called attenton to the 
effect of wind in black the leaves on one side of a tree, 
while on the unexposed mde they retained their green colour. 
The chairman stated that an illushanon of this fact might 
recently have been seen mm Somersetshiie, where the trees for a 
distance of thirty miles or more were thus affected. Ali. A. 
Murray then alluded to'a peculiar beetle preying on the foliage of 
orchids inhoduced from widely diverse countries, and pointed out 
many interesting facts. Dr. Masters, who spoko on the part 
of the sub-committee appomte to watch the piogmess of 
the plants in the experimental ground at Chiswick, exhibi- 
ted a sencs of sho in a gmphic form the ie 
lative d of vigour exhibited by the plants at the various 
dates of obserynuion, and the fluctuations in the inteivals 
between them. Similer tables had been piepared, showing the 
amount of heat and rainfall d the entire penod of observation, 
and the fluctuations in the intervals between cach seperate observa- 
tion. The most suikmg results shown m the diagrams were as fol- 
lows :—In almoet every case the plants in the upmanured bores 
weie the least vigorous. The application of purely mineral manu es 
was productive of httle or no result in case of the prasses, 
but was much moie effective in promoting vigour in the case of 


the clovers. <A striking contast was exhibited in the case of 


almost all the twelve separate kinds of plants treated with am- 
moma salts, or with nitrate of soda respectively. It was shown 
in Dr. Masters’ tables that almost invanably when the plants 
treated with ammonia salts manifested an increased degiee of 
vigour, those treated with nifate of soda showed a correspend- 
ing decrease. These contiasted fluctuations occurred at a time 
when the weather tables showed a high 1amfall and a decrensed 
temperatine. Similar antagonistic results, but manifesting them- 
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selves at a later period, when the temperature was higher and 
the rainfall less, prevailed toa less extent m the eens tobe 
with a combination of mineral manures and nitrate of soda, and 
of mineral manures and ammonia respectively. Dr. Gulbert 1c- 
marked that the expermments, as conducted this yenr, were 
serviceable rather as mdications of what to avoid in the coming 
year, than aes immediate use at present. The soil made use 

of was too fertile, and in uente the plants made undue 

growth, The contiasting conditions alluded to by Dr. Masters 
probably depended on variations in the relative power of diffu- 
sion of the several salts, and the range of the roots. Nitrate of 
soda was distributed with ment rapidity. The ammonia salts 
wee converted into nitrates before absoiption by the plant, and 
were thus distnbuted at a lower depth. Dr. Voelcker corrobo- 

rated Dr. Gilbert as to the necessity of cantion in drawi eral 

inferences from this season's expetiments, and aad Tat n 
fature the plants should be grown m pots, so as to be more under 

control, and less subject to distubing influences. Afr. Glaisher 

ajinded to the effects produced by the 1oots of plants in 

increasing the temperature of the soi, and s ed that 

a thermomete: should be inserted into each of the seventy- 

two boxes, These thermometers, moreover, should be e 

po par ae a e mercury m all should be denved 

from the same source, s0 as to secure uniformity of expansion. — 

A report from Mi. Baton, on various experiments that have been 
carried on as to grefting on vanous stocks, was then read. The 
results had been very varied, and were of a very interestmg 
character. In those cases wheie failure had resulted, the want of 
success was attributed to one or more of the following causes -—— 
Imperfection in the mode of operating ; the too advanced condi- 

tion of the stocks or of the buds before the operation ; the want 

of conespondence m point of time between the growth of stock | 
and scion, &c. This ieport will be published 22 eien —A 

communication from Mr. Barber, forwarded by Di. Hooker, 

relating to the culture of Aloes, was then read. The Chairman 

remarked that the 1ocky nature of the county in which Aloes 

gew was serviceable in preventing eacessive or long-continued 

moisture. He had ascertained from Mr. Cooper that many of 
the Haworthias grew natually closely enynoned by heibage, 

and that when this was eaten by the sheep the plants became 

unduly exposed to the sun, and died in uence ; hence the 

sheep were only indirectly injunous (not duectly, as Mr. Barber 

had stated) b7 remoring the heibage Mr. Saunders in practice 

substituted a fold of thin paper or muslin for the grass, and thos 

tempered the t, to meat advantage of the plants —A 
repoit from Mi. Mooie on the expernments carried out at Chis- 

wick with various chemical manures on variegated ronal and 

other Priargoniums, with a view to ascertain the effect of the 
manures on the colouration of the leaves and the production of 
floweis, was then read —A lengthy communication on the culti- 

vation of Tea, by Air. AlcPheison, was laid on the table, on 
which the secretaiy was instiucted to report to a future meeting 

—Dr. Masters ibited, on the put of Mr. D. T. Fish, a 
sample of soil in which there was a thin layer of lime about mx 

inches below the surface. Ths bad evidently been put on as g 
top-dressing. Mr Fish attributed the position of the lime be- 

neath the suface to an annual superposition of a layer of œu- 

bonactous matter on the suface, and to the decomposition of the 

roots. He advanced this view in opposition to that of Mr. 

Darwin, who attnbutes sumilar effects to the agency of worms. 

Dr. Voelcker remaiked that ime so fe a was always washed 

down gradually in the manner descr 


~ Ethnological Society, Nov. 23.-—Prof IIusley, F.R S., Pic- 
sident, ın the char —-Dr. G. W. Leitner pave an account of his 
visit in 1866 to Ladak, Little Tibet, Kashmere, and the unvyisited 
county of Gh te He succeeded, by a new ioute cossme 
the Shingun Maiaug, in reaching Ladak sux weeks before 
the usual passes were open. The Abbot of Pugdal-—the Buddhist 
monastery where Csoma de Konos spent five ie eed with 
him to secure the safe passage of any E oi Hungarian 
traveller to Lassa; offering to give a near iclative of bis own as 
hostage for the safety of the visitor. The Punjab Government 
having commissioned him to obtain information respecting the 
Chilası people, with a view of tracing a connection between them 
and the Darada, and the Hindu Olympus, the Kaylas, he crossed 
the frontier and penetrated into G t, four marches beyond any 
previous Euro travellers Out of fifty, only two of his followeis 
accompanied to the country of the dreaded Derds. Dr. 
Leitner gave an account of the legends of this people, whom he 
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judges to be a remnant of the most ancient Aryan stock, speek- | ments. 17. Statistical mquiries ielative to the effects produced 
pe a highly inflextonal and perfect, though unwritten m Europe on co accumulation, invention, prices, aud the 


preserving ancient mythologies and traditions of thew 

mgin A singular exception to the Dard dialects is found in 

the Khajuna Nanay the Hunza people—the robbers of 
agyT, 


Kunjut—and which is like no other known 

Dr. Leitner bas brought a large collection of Thibetan and Dard 
curlosities, and an intelligent Yarkandi, who as soldrer and trader 
has traversed nearly all mu Turkistan: it 1s to be hoped that 


England, opportunities of 
and commerce, so that 
he may beck to Yarkand a good report of power, 

rvill adds, of ish h ity and friendship, which 
will assuredly bear good fruit in future conduct of the Yar- 
kandis, who are already well disposed to receive and trade with 
our countrymen, 


Entomological Society, November 15.—-Mr. H. W. Bates, 
President, in the chair, The following gentlemen were elected: 
Messrs. French and Websdale as eies ah and Messrs. Barnes, 
Brown, E. M. Janson, O. E Janson, Pearson, and Robinson, 
as subscribers, Exhibitions insects were made by Messrs. 
F. Smith, Pescoe, Briggs, Davis, and Salvin; and the discus- 
sion which ensued thereon was cade fatty in by the President, 
Messrs, Westwood, Wallace, Muller, Weir, Janson, McLachlan, 
Eaton, Wormald, Home, Verrall, and . The follow- 
ing were read :-—‘‘ New Genera and Species of Coleoptera 
from Chontales, Nicaragua,” by the President. ‘Description 
of el TN eri Species of Hispidae; a notes Ši some 
previously-d es,” by Mr. J.S y. “A 
of the Genus Ciwkilaa,” by Mr, Osbert Salvin. ica 


Statistical Society, November 16.—-A large body of 
Fellows assembled to hear the President, Mr. W Newmarch, 
F.R.S., deliver his inaugural address, in which he reviewed the 

that had been made in statistical science since the foun- 

on of the Sonety m 1834 He pointed out that at that time, 
‘with perhaps two or three partial exceptions, foreign Governments 
and had not antved at even the faintest notion of the 
desirab of systematc statistical evidence, but that daring 
the last twenty-five years this state of things hed almost dis- 
appeared, and in several foreign states there were now ın full 
activity statistical departments, ond a vigour of statistical re- 
search by independent that almost reduced the United 
Kingdom to a second p Having enumerated the branches 
of induiry in which this country made most decimve and 
Abas ay per e irty-five years, he stated that 

e follo elds of statistical ı seemed to him to require 
carly attention:—z. The annual consumption per head am 
diffrent classes, and by the nation as a whole, of the ch 
articles of food—-corn, butchers’ meat, tea, coffee, sugar, tobacco, 
wine, spirits, and beer. 2. The annual producton in agriculture, 
minerals metals, ships, and manufactuies. The comparative 
wages, house-rent, and cost of living m different parts of the 
coun 4. The total annual income and earnings and the total 
annual accumulations of different classes, and of the country as 
awhole. 5. The relative taxation of different EEE eit 
as compaed with the same classes in those foreign countries, 
compeution of which England has to understand and meet— 
erally attending in the inquiry to the comparative merits of 
direct and indirect taxation, 6. The financial and economical 
cost and burdens entailed by extennve warlike armaments _ 7. 
Periodical statistics of pablic hospitals ın the metropolis fnd 
larger towns, with a view to the com of the efficiency and 
cost of the relief afforded in each. 8. Periodical returns of the 
income and tions of charitable tusts and endowments, for 
relief and education. 9 A statistical ascertamment of the 
numerical stiength of the different ious chuches and sects. 
10. Statistical evidence of the cost to community in sickness, 
excessive mortality, and poor-rate expenditure of defective dwell- 
i end sanitary 1egulatons. 11. Statistical evidence of the 

to the community of instruction in popular schools in the 
iudiments of political economy, in the commoner industrial mts, 
and in military exercises, 12. Statistical evidence of the con- 
sequences in this country of the emigration from it. 13 Inves- 
tigations relative-to the ad and cost to this country of 
the occupation of India. I4. investigation on gos of 
fact of the effect of commercial treaties, especially of the French 
Treaty of 1860, 15. A stmilar investigation of the consequences 
produced in the United States by the rigid system of piotectrve 
tarifs, 16, And by the protiacted suspension of specie pay- 


- 


mmerce, 

rate of interest, by the gold discoveries m California and Aus- 
tralia. § 18. maha aay of the mathematics and logic of 
statistical evidence; is to say, the true construction and use 
of averages, the deduction of probabilities, the exclusion of 
superfluous integers, and the disco of the laws of such social 
phenomena ag can only be exhibited by a numencal notation. 


DUBLIN 


Royal Dublin Society, November 15.—The first meeting of 
the 139th sesion. Mr. W. Andrews read a paper on Deep- 
Sea Soundings. The author stated that he did not mean to 
iefer to the deep-sea dredgings of the LieAtniug and Porcupine, 
but to some soundings of his own, extending io the moderate 
depths of ty fathoms off the Blasquet Islands, on the west 
coast of which.were chiefly undeitaken in connection 
with the subject of Imsh fisheries, There was a rock near 
Dingle harbour known as the Barmck Rock to the fishermen, 
the position and bearings of which had never been determined, 


no notice of it a lag corrected charis of 1860. In 
Se S e had succeeded in taking its bearings 

; at low water ond at extreme sp 4 there me 
barely three ms covering the rock, and yet ın the charts the 


ings over it were marked at from 38 to 40 fathoms. The 
author then proceeded to notice some of the more mteresung 
animals taken by him off the west coast of Ireland dunng this 
and other soundings; such as, furccpathus faxthanus ond 
P. thulensis, the animals of which he had examined [these two 
species wee first described by Gose, from single Scotch 
specimens, and the anunals bel to them wese up to the 
piesent unknown]; £schkara foltacea, which he inclines to think us 
very different from the tue Afs/lepora cervicorins, which latter 
coral he took living in 39 fathoms off the little Skellg Island. 
[Z. foliacea is not uncommon off the west coast of Ireland ; but 
we some mustake hme, as Æsckara is a well- 
known genus of the Polyzoa, wherens Millepora is glmost without 
doubt a Aydreods, and, has never yet been met with, we 
Ley north-of a mean winter temperature of the sea of 

FE. 

Mr, W. F. Kirby read an account of a natural history excurnion 
made to the contment of Europe in the spimg of the present 
year, d his captures at Hilden, Basle, the Righi, St, 
Gothard, and the Val da Fom. ~-—-Mr. A. G. More read an 
account of an excursion, roological and botanical, to Connemara, 
county Galway.—Mr. H. Grubb gave on account of a ic 
markable meteor seen in the heavens over Dublin between 6 and 
7 o'clock, P.aL, on the 6th inst. 

Royal Irish Academy, November 8.—The first meeting ot 
the t session, The council announced that Lord Talbot 
de Malahide had, owing to his intended sojourn abroad for 
the winter and spring months, sent im his remgnation of the 
office of President; this remgnation was, with regret, accepted. 
Of the names of those mentioned as likely to succeed to the post, 
that of the Earl of Dunraven would appear to be the most popula. 
A paper was read by Mr. G. H. Kinaban on the runs of Ardil- 
laun, county Galway. 

The following numbers of the Transactions have been published 
since the session closed in Juoly.—Mr W. Andiews on Zipkius 
Sowerdyt. rans. vol uav. Science, A W King 
on the Histo ef the Test of the class Palliobianchiata. [Trans 
vol. xxiv. Science, xLJ—John Casey, A.B., on Bicircular 
alae rans. vol, xxiv cience, part X1L}—Professor E. 

erceval ight, contributions toward a knowledge of the Flora 
of the Sadda with four plates, [Tmas voL xay. Science, 


part XIII. J 
MANCHESTER 
Literary and Philosophical Society, November mr P, 
oule, LL.D., F.R.S, &c, Premdent, in the chair. Wiliam 
Dawkins, M.A., F.R S., and Thomas Edward Thorpe, 
Ph. D., were elected ordi members of the Society. Professor 
H. E. Roscoe, Ph D., F.R S., presented a paper on a new 


-Chromium Oxychlonde,by T. E. Thorpe, Ph D., assistant in 


the laboratory of Oven’s College. When REN PEEN 
Ci0 ie ona heating a mixture of potassium di mate, 
ty ebb S a mister acid, is aninteined at a tempcia- 
tute of 180°—190° C. m a sealed tube for three or four hours, it 
is almost completely conyerted into a black solid substance, and 
on opening the tube when cold a considerable araonig of flee 
chlórine escapes. By exhausting the tubes contaiming the liquid 


- 


120 ie 


chloride before subjecting them to heat, the auchor ascertained 
that chlorine was the only gnseous product of thi decomposition. 
The black compound invariably contained mor or less of the 
liquid chloride which had escaped decomposit on; the greater 
part of this wes easily ed on gently heatin the mass after 
opening the tube. In order to free it completely from the latter 
body the black substance was transferred to a clean tube, and 
heated to 120°C. (ne. about 2° abore the boiling point of chromyl 
dichloride) in a current of dry carbonic acid ges until its weight 
appeared constant. A determination of the amount of chlioime 
contained in the volatile portion showed that it was simply 
chromyl dichloride which remamed undecomposed. The solid 
substance, dried in the manner above described, appeared as a 
black uncrystalline powder, which, when exposed to the alr, 
rapidly deliquesced to a daik reddish brown syrupy liquid, smell- 
i free chlorine. When thrown into water it quickly dis- 
sve. forming a dark brown solution, which, on standing, also 
In nitric acid solution hypochlorous acid ap- 
to be uced In strong hydrochloric acid the substance 
dissolved with a dark brown colouration, and on bo the 
solution chlorine was evolved, the liquid became greenish yellow, 
and ultimatel ene T EA Oak ee eee 
solution of a Seat sesquioxide m hydrochloric acid. When 
thiown into dilute ammonia, chromic acid was dissolved, together 
with all the chlonne, and a precipitate was formed, 
the properties of the chromate of chrome sesqwomde (CryO,CrO 
described by Storer and Eliot. Upon this decomposition {s 
based the method which the author employed for the estimation 
of the amount of chloime contained in this body. The weighed 
yuantity of the substance was treated with very dilute ammonia, 
o solution boiled for a few minutes, filtered, the precipitate well 
washed by hot water, an excess of nitric ackl added to the filtuate, 
and the chlorine precipitated by the addition of silver nitrate. 
Two determinations of chlorine, carried out in this manner on pre- 
parations made at different times, gave 21°06 per cent. of chlorine 
as the mean. In order to determme the amount of chomium, 
a weighed tion of the substance was repeatedly heated with 
strong hyd oric acid on a water-beth until the evolution of 
chlorine entirely ceased; the solution was then diluted with 
water, heated to boiling, ammonia added in slight excess, and 
boiled until the supernatant liquid appeared perfect! 
colourless. The precipitated chrome sesquioxide was then filt 


evolved chlorine. 


dried, and The mean of two determinations mdicated 
45°91 per cent of chromium, These results come near to 
iton calculated for the empmica! formula 


e oe com 

Cry0,Cly. ormity with the analytical results, the new 
oxychloride may be ed as a compound of chromous chlo: ide 
with two equivalents of chromium tnomde, and repiesented by 
the formula CrCl,2CrO,, analogous to the formule asmgned by 
Péligot to a senes of chlorochromates. iment, however, 
led the author to believe that the constitution of his chromium 
chlorochromate, and of the salts described by Pédligot, is not 
correctly represented by such formule, and in his paper he gives 
elaborate structural formule, which seem to him to better 
with experimental facts, and to show the relation of these com- 
pounds to chromyl dichloride. 


PARIS. 


Academy of Sciences, November 15,.--M. E. 
communicated the fifth memoir of his researches upon the 
luminous effects resulting fiom the action ofslight upon bodies, 
contai his investigation of the influence of the waves of 
light of different refrangibilities. His paper, which is of the 
greatest interest and importance to physicists, describes his ex- 

iments upon the behaviour of a number of phosphorescent 
baie i various parts of the spectrum. No jdea of 1ts contents 
could be given in a short abstiact, but we shall probably revert 
to it on another occasion -—In a note on “The Explosions of 
Boldes and the Falls of Aecrolites which accompany them,” M. 
Taarer Daa e losion of a bollde is cansed by 
the pressure of the atmosphere in fant of it taking advantage of any 
at Sarasa the structure of the body, eee be 
bably, in many cases, caused or increased by the influence of the 

superfi beat The sme atmospheric pressure, m M. 
pee opinion, stops the onward motion of the detached 
fragments, which then fall to the ground. The black crust of 
the surface of aerolites was ascribed by the author to the 
of the fragments at the moment of their being detached through 
the compressed and heated air, Geneal Morin remarked u 
the compiesmon of the air in front of projectiles and below iall- 
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ing bodies,-M. Chapelas presented a note on the meteors of 
Novembe: 1869, in which he stated that on the I2th and 13th 
of this month the number of meteors observed was—on the 12th, 
6'8, and on the 13th 24 8, per hour. The maximum occuned 
in the emly part of the night—~A notice of the partial explomon 
of a bolide by AI. J. Silbermann was communicated This meteor 
was observed on the 11th November, at 10°55 p.m., in the con- 
stellation of Ursa Major. It descended obliquely towards the 
horizon N.N.E. of Paris, and passed through a of about 
H lts trajectory, at first nearly straight, Set wea undu- 
ed between the stars wand œ, Urse Alaris; its rapidity of 
movement diminished conmdeably, and a violent explosion took 
place, the appment volume and bniliancy of ths body aang 
previously increased greatly. After the explomon it conti 
In a straight course for some distance. The explosion was very 
brilliant, and sparks weie scattered in all directions. The author 
concluded thet this explosion was only partial. M. H. Lar- 
tigues, who also observed this meteor, spoke of it as having dis- 
appesied after dividing into fifteen or twenty ents, He 
described sonfe of these as coloured, which was denied by M. 
Silbermann ; and the latter gives the meteor a duraton of at 
moet 1} seconds, whilst according to AI. Lartigues it was visible 
for four seconds. —ML H. Sainte-Claire Deville presented the cor- 
rection of an error in the formulse for calcnlatmg the co-efficients 
of dilatation in someof his memoirs.—M, E. J. Maumend communi- 
cated some facts observed with to mverted . Theauthor 
stated that inverted sugar consists not of quantities of 
giucose and levnlose, as pr peep by Dakine but of 12°14 
of the former and 87°86 of the latter. Crystals of gluconate of 
sodium-chloride obtamed from mverted sugar, presented the same 
composition and primitive me form es aystals obtained 
from diabetic sugar, but their solution effected what M. Maumené 
calls the dewersiox of the iotatory power in an hour and 
uarters, whilst the solution of the same compound prepared ` 
from diabetic requires seven hours to produce the maine 
effect. The author also remarked upon some other points” 
connected with inverted and the glucosate of sodium 


chlonde.—Of two geologic resented to the meet- 
ing, the first was by Garon E té on ‘The Lower 
Lignites of the Plastic Clay of the Paiis Basin.” The author 
described a section near Meudon, whee the lowe lignite beds 
had been exposed. It showed in descend order—(t) the 
lower beds of the Calca:re grosner; (2) a bel of plastic clay 
i les hotest a aire nigerian Cag lignite bed); (3) a red 
marbled clay bed ; (4) a dark clay bed containing lignites (the 
lower lignite bed); and (5) conglomerate. The lower lignite 
beds furnished parts of the lower jaw of Crocodiins depressi/roms 
(Blaino), and a femur belongmg to the same species; two verte- 
EETA ene of Coryphod'on ; and the lower of a bone, 
probably the hume:us of a mammal, havng the whole of the 
osseous tissue converted into gypsum in small crystals. The bed 
contained numerous coprolites of crocodiles, The subjacent 
conglomerate furnished numerous fossils, including teeth and 
a ee of crocodiles and mammals, portions of tortomes, and 
es of Lepedostens. The teeth of mammalia appear to indicate 
the genera C Pulenncds, and Packynolopyus.—The 
second geological paper was by M. E. Guignet, and treated of 
the chemical compomtion and formation of the beds of the 
oolite and forest marble of the Haute Marne. The anthor 

the distnbution of these formations and the influence 

exerted by their presence upon agriculture.—A{. Croullerois pre- 
s@nted a note on a ‘Theorem of Electro-Dynamics end the 
Explanation of an Electrical Phenomenon ;” and M. Mune Ed- 
wads four notes on some zoological observations made ın his 
laboratory at the Museum.—In the first of these, M. Jobert 
described the structure and ensatomical ielations of the nasal 
ee ES EE by M. Pare et, aoa EEP 
ption of the respiratory organs in the o -flies; 

the third consisted of observations on a e of 
Myrmecophaga tastandu, by M. J. Chatin; and the fourth wes 
an anatomical and zoo inyestpation of the species of the 
gan Egusxs allied to the Hemne, by M. George.—A. letter 
om Mr. A. Mayer, accompanying his phot hs of the late total 
eclipse of the sun, was communicated by M. Delaunay = M. E 
Mathieu ted a memor on the cquaton with partial dif- 
ferences of the fourth order A A u =o, and on the equlibnum 
of elasticity of a solid body.—A portion of a letter from M E 
Duclanx was read, in which he announced that by ing the 
eggs of mikworms to cold in A eee tad eee ne carly 
development of the embryos, which were hatched in November. 
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—M. E Prillieux described some experiments by which he has 
demonstrated that etiolated plants acquire their healthy iar 
colour more rapidly when shaded than when exposed to the 
ays of the sun. —M, L. Colin communicated a note on the etiol 
sf e E fevers, or “tellunc intoncation,” in which he 
ascribed them entirely to the toxical action of the soil, and de- 
clared that residence in laige cities has a iemarkable prophylactic 
effect,—Seveial other notes, of which only the titles ale given, 
wec ied . 
VIENNA 

Imperial Academy of Sciences, October 21.—A memoir 
was communicated from. Dr. W. F. Gintl on Ratnnhime and its 
Compounds. —Dr. F. Steindachner presented a rt on a 
collection of fishes made by Baron Ransonnee at Singapore. 
The collection contained 60 species, some of them of particular 
interest, as having been previously obtained only’from Japan 
or Eastem Africa Four species weie described as new, belong- 
mg to the genera Matygrossus (2), Preadochrosiss, and Gerres,—A 
memor, on the o1 of the fatty oil in the olive, by M. C. O. 
Harz, was presented, in which the author states that at first this 
secretion does not possess the properties of a fatty oil, but its 
constituents are surrounded by a memhnane, and therefore P 
sent true secretion-cells, until SE ee of maturity. ese 
` secretion-cells are not simple es, but contam numerous 
daughter-cells, which, with the membrane of the mother-cell, 
all become conveited into of. The presence of the 
membrane is best demonstrated treatment with Muller's 
Salt solution of anilme and chloriodide of dnc successively ; 
the membrane wres a fine dark-blue colour.—The table of 
meteorological an etical observations at the Central Obser- 
vaiory for the month of September was presented. 

November 4— M. F. Maly communicated a memoir entitled 


Theorems upon Straight Lines m Space.—Dr. Fitainger presented 
the conci pait of his memoir on the terme yof bats;, 
and Dr. A é made some remarks on the phy of the 


basins of the Drin and Vardar in North Albana Macedonia. 
November 11.—Prof Lang communicated a memoir describing 
an experimental investigation of the velocity of light m quartz. 
Quaitz, unlike other uniaxial crystals, possesses a doubly re- 
fiactive power in the direction of its longitudinal axis 
The author has already stated theoretically that in qnartz 
there is no Gidisaky “eudulgiiae laid’: E E 
undulation according to a different law from that 
prevailing in the ee ee crystals. Hu Oa ee 
contains the obeervat: proof of this theoretical result. i 
C. Jelmeck 1 upon a self-regi thermometer, con- 
structed by M. Hipp, of Neuchfitel. Dr. F. Steindachner pre- 
sented the first i pagan bongs invert sides ear ie baer 
Senegambia. It refered to the -water fishes of the 
Senegal, and contamed descriptions of 21 species, most of which 
are nm the greatest rantles in Emopean museums and 
sereial of them are only known from the Guinea coast. The 
species belong to the families Perrida, Printtomatida, and Ca- 
mingide., The author stated that Ofodsténus senegalensis is identical 
with Preudolithus typus (Bleek.), Pri 
(Bleek.} with Laermans auritus (Cuv. and Val), Zhrachynotus 
myrias and maxilloms with T. i (Cuv. and Val), and 
achyneius goreensis (Bleek.) with T. ovatus (Lin.), and that 

Pristipema Ranga (Cuv and Val) is only a young form of P. 
sNilinm of the same authors.—Prof. Ditscheiner communicated a 
note upon the on of the optic axes m rhombic crystals, in 
which he showed that both the tue and the apparent angle of the 
optic axes may be represented by Cauchy's duspermon formula :—* 

PovA+ BL 

a ‘AZ 
as a'fonction of the wave-length A The table of observations 
for the month of October, at the Imperml Central Institution for 
meteorology and terrestnal magnetism, was communicated. 


BERLIN 


German Chemical Society, Novembe: 8.—The ee 
pers weie read.—Schultsen and N on the formation o 
reg m the Body.—Liebreich on an Antidote Strychnia. 

—Oppenheim on Iodo-bromide of Mercury.— : Remarks, 

on Mhoraen’s Critiasm of Hermann’s Calculation of the Heat of 

Combustion.—Hoffmann on some Derivatives of Sulphuretted 

Ureas.—VYon So on Cresylo uric Acid.—Weidel on. 

Sandal-wood.—W on Double es.— Thomsen (1) 

on the Preparation of the Hydrate of Chioral ; (2) on Selenious 

and Selene Acids.—Henry on Ethylated Derivanyes of Alcohols 
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and of Polyntomic Acids. ——H on the Prepaation of Puie 
Iodine from Iodide of Mercary.— Henry and Radzcewsky : Cor- 
rectlon of a Former Note on widine.——-Fnedel : Scientific 
Co dence from Paris.—-Merz and Welth on a new method 
of forming Triphenylated Guanidine, 


PHILADELPHIA 


Academy of Natural Sciences, May 4.—-A paper entitled 
‘(A Review of the Species of Plethodontide and thid,” 
by E. D. Cope, was presented for publication. —Mr. J. H. Redfield 
stated that on the amd of A in company with Mr. C. F. 
Parker, he had visited C Bridge, Ocean County, New 
This plant occurs 


. Conrad, This localty was 
about ee carefully indicated by 
him in Ann. N. Y. iv., 83, so that there was 
no difficulty in findmg the precise points mentioned ; but Mr. 
Redfield was sorry that no trace of the plant could be found 
there; and it has doubtless been eradicated by animals or by 
unscrupulous collectors, or has been otherwise unable to maintain 
its foothold in “the struggle for existence.” The vicinity also 
was carefully examined, but without success, The plant is said 
to have once existed near Pembeiton Mills, ih aA but as 
that nei ood 1s now entirely under cultivation, thee is no 
evidence that the Cerema Conradu now exists south of Lo 
Island. If it is again to be discovered in New Jeracy, it wil 
bably be m the wide sandy waste a few miles west of Cedar 
ridge, near the boundary between Burlington and Ocean conn- 
ties, where a succession of elevated ancient ocean beaches offer 
conditions similar to those of Cape Cod.—Prof. Cope exhibited 
bones and teeth of a extinct Chinchilla of the island of 
An West Indies, AmMyrhiza mundata; and with them 
t of a second and new es, Which he called Laromp us 
longidens. It was also allied to the Chinchillas, and of large 
zire. They were accompanied by a shell implement of human 
manufacture, -which was (so far as discovery in earthy matx, 
the colour, &c., were evidence) of the same age as the Rodent 
May 11 and 18.—The fo owing were presented for 
lication :—‘' Further notes on Microscopic Crystals”; by 
Lea, LLD.— ‘Sexual Law in the Comfera”; by 
Thomas Mechan.—‘‘An attempt to ascertain the a 
weight of the brain in the different races of mankind”; by 
Joseph Barnard Davis. 
June 1.—Prof Cope exhibited some interesting specimens 
of extmct ieptiles; one of these was the cranium, minus a 
portion of the muzzle of a gavial, from the New Jersey Green- 


sand, previously described under the name of 7horacosaurus 
briaispinus, but which this i demonstrated to belong 
to another genus, since it did not present the foramina 


of the former. He applied the name ologs to it, and stated 
thet he had evidence that Crecoatlus tenebrosus Leidy, and 
poe C. obscurus Ia also prai toit. He also exhibited 
j with measurements of portions of the limbs, of a 
laee Kaoa, in the collection of Dr. Samuel a or 
Pop Monmouth county, New Jersey. It was discovered 
by gentleman in the lower cretaceous clays on the shores of 
Rassitan Bay. - It ited of the EEE of the ubir, with 
rg aa and fibula. He mid it indi the second genus 
of suborder Symphypoda, and was thus allied to p 
sognathus, differing* m the remaining indication of suture 
between asiragalus and tibia, which disappeared in Compesog- 
nathas. The us thus entrely anchylosed was also 
confluent with the calcaneum, forming a continuous condy- 
loid surface for the tibia. In an anterior projection externally, 
the extrethity of the fibula by a condyloid extremity, 
the shaft lapping over the on of the tibie. This demon- 
strated what he had already stated, that the fibula of Teua 
odon and Hadràsaurs had been reversed. The length of the 
fragment Was sitteen inches, the fractured section was a tans- 
verse oval, the medullary cavity nearly filled with cancellous 
terme, The transverse width of the extiemity 12 m. ; oblique 
diameter I4 in Thus form he called O LIM LA TILE, 
and placed it between Hadrasaurus and Compsognathus, It 


indicated one of the most tic of the Dmosaurs yet dis- 
covered, He made some obarcralionaioo E, the 
muzzl@ of a large Mosasaurocid, which pertained to a cranium of 
near five feet in length. The pterygord bones were separated 
from each other, and support nine teeth. A peculiarity of 


122 


olongation of the 
the teeth, anda aie flat ee 


pl 
of the eatremity of the dentary. - - He referred the 
Afacrasaurus Owen, under the name of M. gririger. - 
men he stated belonged to Prof. Agassiz, who obtained pes 
Western Kansas, probably from the No. 3 of the Upper 
Cretaceous of Hayden. The follo per was piesented for 
publication :-—*‘ escupton of new niferous Fossils from 
the United States” F. B. Meek and A. H. Worthen. 
nne &8—The foll paper was presented for ecg 
the production of Bracte in Larzx” ; by Thos. Meehan. 

ee 22.—The followmg paper was piesented for publica- 
tion: ‘Notice of comtan obscurely known es of Amean 
Birds, based on in the museum the Smithsonian 
Inshiution ” obeit Ridgway. 

June 29 ~The repoit of the Biological and Miscroscopical 
Section was presented, and referred to the Pubhcation Com- 
mittee. On permission granted, Mr. Warner spoke upon 
the mathematical representation A of oigamic forms, Such lmita- 
tions, he suid, might seem to narrow the field of 1eseaich into 
the ph ei aes ot 6 goals mas, on eee een (Oe 
L of a .ational of these causes. If no other 
ad rere danble Gomi ia ions of this kind, they 
might, he thought, be useful for description and classification. 
He exhibited a representation of the longitudinal section of an 

by a curve which he called the hyper , and of the sec- 
tion of an embryo by another curve, which he termed a deformed 
lemniscate. Of the egg curve he said that it very closely re- 
sembled an ideal section of an egg, taken from a standard modem 
work, Of the curve 1epresenting the embryo he seid that it not 

robably marked the bonia of matter | within it ina 
i a t state of temperature, density, or tenmon the matter 
lymg without. ‘These representations were verified by the mem- 
bers present. The er expressed the mtention of making 
these i¢epresentations the subject of a future paper, in which he 
would give diawings and formule. 

July 18.—Mr. Thos. Meehan presented leaves of the 
cherry, Aree it had fallen to him to point out that the leaf- 
blades of were developed Deria ie ip as rigorous vitality 
sea eleased au thal icy erent or decurrent m propor- 
lion as vigorous vitality was thoroughly developed in the central 
axis or stem. By foll out the same bne of observation he 
had discovered the law which governed the production of sexes 
in plants, and he now wished to call attention to the operation 
of the same cause in the production of glands on the leaf-stalks 
of the peach and cherry. A careful examination of the gland- 
bearmg vetiety of either of these would show that these glands 
were amply germs of the cellular matter which formed the leaf- 
blade. ey t be seen in every stage of development, 
fiom dense full globes on the petioles to very small dots on the 
apex of tho tolerably well-expanded matter, and it would be 
Yurther seen{that m proportion as vitality was weak were thesegerms 
and glands developed. Leaves from the shaded centre of the 
tree, or from shoots weak or enfeebled fiom any other cause, 
produced glandless leaves, while ci pha a a 
and more numerous were the glands or undevel 

eee Bere that these glands were but gees eaf-blades, 
and thatit had been previously proved by the author thet plants de- 


physiognomy was produced by the cylindric 
bone 


and 


Piped thee ee Paige to a us axial or stem 
wth, it should necessarily fo that a ened ity would 
eae by an absence of That this was so im the cases 


1eferred to, the weak and eas leaves showed, The author had 
had a very remarkable confirmation of these recent TEE 
discoveries. Many Aero of peaches have no 
these had been found b growers of muther Tinon as he 
was informed by Dr. Fan ¢ Alton, m all cases to be the first 
to succumb to diseases or unfavourable circumstances. It was very 
seldom that the developments of sclence and untutored observa- 
tions went along er, and so thoro accoided. To the 
es ee fle had met with m 

of his theory, e degree of separation of the leaf-blade 
rae main stems was whollya nof vitality.— Mr, Meehan 
exhibited some fibre obtained Mr. Rocet of Vera Crug, 
which wes finer and apap that furnished by the “ Ramie ” 
Mr. Roezel obtamed it lant which he had found m the 
Alleghanies, and which eb eved to be a new species of 
Bochmera. Mr. Mechan had, however, since found it abun- 
dantly along the Missouri River, and it proves to be only rixa 
purpurascens, Nuttall. 

“Evw. D. Cops, Corresponding Secretary. 
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SCIENCE REFORM 


MOVEMENT has been for some time on foot, of a 

character so important to the Science of England, 

that we can no longer delay consideration of its object 

and prospects. It is proposed to submit to a Royal Com- 

mission the entire question of the relation of Science to 

the State ; both what now is, and what should be, that 
relation. 

In order to centre the attention of the scientific world 
on the leading features of the proposed inquiry, we will 
confine this present opening of the subject, as much 
as possible, to a narrative of the events which have 
brought the movement to its present stage. 

At the meeting of the British Association at Norwich in 
1868, a paper was read by Lieut.-Colonel Strange, in the 
Mathematical and Physical Section, entitled, “On the 
Necessity for State Intervention to Secure the Progress of 
Physical Sctence;” an abstract of which was published 
in the Report of the Association of that year. Colonel 
Strange stated verbally that he desired to be considered 
as merely putting into language the thoughts which had 
long occupied the minds of many eminent men of science. 
No one who mixes much in the scientific circles, indeed, 
can fail to recognise in his paper ideas which, in one form 
or other, have for some years been gathering strength. 
Discussion followed the paper, but, as might be expected, 
it branched off into many of the innumerable details which 
are involved in so large a question. A practical result, 
however, was arrived at by the Section, namely, that a 
committee should investigate the whole matter during the 
recess, and report to the Association at its next meeting. 

This committee accordingly presented its report to the 
Association this year, at its late meeting at Exeter; and, 
since the future steps that may be taken must be based, 
more or less, on this document, we cannot do better than 
here print it in extenso. 

The Recommendation adopted by the General Committee at 
the Norwich Meeting was, that Lient-Col. Strange, F.R.S., Pro- 
fessor Sr W. Thomson, F R.S., Professor Tyndall, F.R.S., 
Professor Frankland, F.R.S., Dr. Stenhouse, ER S- Dr. Mann, 
F.R.A.S., Mr. Huggins, F.R.S., Mr. Glasher, F.R.S., Pro- 
fessor Williamson, F.R.S., Professor Stokes, F.R.S., Professor 
Fleeming Jenkin, F.R S., Professor Hirst, F.R.S., Professor 
a ee and a See ase. be a oe 

or woe o im 
British Association the D ar which thes mey ae ca 
cerning the followmg questions :— 
L eae thae Ta paun = of Great Britem 
cuion of Payeical Reaearch > aerial kits 
Ii. If not, what further provision is needed? and what 
measures should be taken to secure it? 
and thet Dr. Robert James Mann be the Secretary. 

The Report was as follows :— 

Your Committee, having { the counsel of many of the 
most eminent men of science of the Umted Kingdém upon these 


questions, so far as ıt was found pete to do so, and having 
carefully deliberated thereon, have mrmved at the following 
conclusions :— 


I. That the provision now existing in the United Kingdom of 
Great Britain and Ireland 1s far from sufficient for the vigorous 
prosecution of Physical Research. 

It, It is universally admitted’ that scientific investigation is 


* The names hero since been added to the Committee :— Alfred 
Teora, F.R 3, Lyon Pleyfar, F.R S, M P. ; J. Norman Lockyer, 
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uctive of enormous advantages to the community at large ; 

t these advantages cannot be duly reaped withont y ex 
tending and syst ising Phymcal Research. Though of opmion 
that greatly mcreased facilities are undoubtedly required, your 
Committee do not consider it expedient that should attempt 
to define categorically how these facilities should be provided, 
for the following reason :— 

Any scheme of scientific extension should be based on a full 

and accurate know of the amount of aid now giren to 
science, of the sources from which that aid is derived, and of the 
functions ormed individuals and institutions 1eceiving 
such aid. Your Committee have found ıt impossible, with the 
means and powers at their command, to acquire this know! 
A formal inguiry, including the inspection of records to which 
your Committee Wave not access, and the examination of witnesses 
whom they are not empowered to summon, alone can elicit the 
information that is required; and, as the whole question of the 
relation of the State to Science, at present in s very unsettled 
and unsatisfactory pomtion, is involved, they urge that a Royal 
Commission alone is competent to with the subject. 

Your Committee hold that this inquiry is of a character mfi- 
ciently important to the nation, and sufficiently wide in its scope, 
to demand the most ample and most powerful machinery that can 


be bronght to bear upon it. 
Your Committee therefore submit, as the substance of their 


Report, the recommendation that the full mfluence of the British 
Association for the advancement of Science should at once be 
exerted to obtain the appointment of a Royal Commission, to 
consider :— 
~ L The chmacter and value of existing institutlons and 
facilines for scientific Inveshgaton, and the amount 
of time and money devoted to such 
2. What modifications or augmentations of the means and 
facilities that are at present avnilable for the meim- 
tenance and extension of science are requisite; and,’ 
3- In what manner these can be best supplied. ' 


To proceed with our historical narrative, The report 
passed through the ordeal to which all such matters are 
subjected according to the rules of the Bntish Associa- 
tion ; namely, First, the consideration of the committee of 
the Section in which it onginated (Section A); Secondly, 
that of the Committee of Recommendations ; Thirdly, 
that of the General Committee. By this last it was 
submitted to the Council of the Association, “ for considera- 
tion and action tf tf seems desirable? and the report was 
considered by a sub-committee of the Council on Saturday 
last. 

As the matter now stands, it is for the Council of the 
British Association to determine whether science in this 
country stands, or does not stand, on a settled, satisfac- 
tory .oundation; and if not, then the further question, 
whether anything short of an inquiry conducted by the 
State will suffice to redress existing evils and to initiate 
desirable reforms. 

If we refer to the list of names of the Norwich Com- 
mittee, given above, we find that it includes men of the 
highest eminence in almost every branch of scientifc 
inquiry,—men whose whole lives are, and have long: 
been, devoted to actual scientific work-—professors, inves- 
hgators, and writers, members of many learned societies, 
and of universittes, leaders of philosophical thought, and 
persons possessing every available means of insight into all 
that passes in the scientific world,—anyd what do they tell 
us? Why, virtually this, that the provision for extending 
science in England is derived from so many sources, is 
subject to so many authorities, is so entirely without con- 
sistency and system, that even their joint knowledge fails 
to grasp and arrange the heterogeneous mass of confusion ; 
they say, however, with an absence of circumlocution that 
bears the stamp of well-founded conviction, that this 
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provision, such as it is, not merely fails as to system and 
quality, but that, as to extent and quantity, “ i is far from 
suffictent for the vigorous prosecution of Physical Research,” 

Now, the opinions of men like these, so clearly and 
strongly expressed, must have carried great weight, what- 
ever recommendations they might have founded on them ; 
but when we consider their recommendation our faith in 
the soundness of their advice receives a strong accession, 
They do not say, as they might have done,—Establish 
such institutions, abolish others, alter the constitution of 
some, create great scientific offices, elevate the condition 
of scientific men, form us into a body for setting everything 
to rights, ourselves included. No; with an impartiality 
that does them honour, they say,—Place this mattér before 
the highest tnbunal known to our constitution for the 


deciding of such questions—before men selected for their- 


high station and unquestionable independence; let all 
branches of science come im succession under their 
scrutiny; let the truth appear openly before the world 
without a possibility that an imputation of partiality and 
favouritism, which might attach to our decision, should 
cast a shade over their procecdings and their judgment 
and so damage the cause, 

If we next consider the composition of the Council of 
the British Association, we_shall feel the most positive 
assurance that a Report coming to them from so strong a 
Committee will be considered with the utmost care. For 
our own part we cannot feel doubtful of the result. But 
the question whether or not the Government shall be 
asked for a Royal Commission on Science is at this 
moment in their hands, and having said this we have 
brought down the history of the movement to the present 
moment. 

A few words in conclusion. This is precisely one of 
those subjects which 1s hable to be dealt with in detail 
by minds before which it is definitely presented for the 
first. time. Let us, therefore, indicate briefly the main 
questions, the discussion of which is, in the present stage 
of the matter, desirable. These are: First, docs scientific 
investigation labour in England under disabilities and 
disadvantanges for want of the necessary funds and 
material appliances ? Secondly, on what principles should 
the State assist scientific exertion ; are these principles 
settled and acknowledged; and are they acted on? 
Thirdly, if the answers to these questions be, as we may 
almost assume they will be, unfavourable, is there any 
chance that piecemeal rectification will suffice to correct 
existing evils, or must we go to the rapt of the matter with 
the help of a Royal Commission? 

When these questions are settled, it will be time to go 
more into details—but not before. 


PHYSICAL METEOROLOGY 
Il-~SUGGESTIONS » 
At the end of a previous article, I ventured to say I 
should make some suggestions touching a method by 
which I think meteorology might perhaps be made a branch 
of physical inquiry. In doing so, I will borrow the thought, 


and very many of the words which were brought before’ 


the Exeter meeting of the Bntish Association. And fur- 
thermore, no allusion will be made in the presenf article 
to the elements of pressure and temperature. 

With respect to the motion of our atmosphere, it 
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cannot be anticipated that we shall ever possess the Same 
complete knowledge which astronomy gives us of the 
motion of the heavenly bodies; for in the latter case 
the identity of the object is not lost sight of, while in the 
former case it is clearly impossible to ascertain the motions 
of individual paiticles of air. Our inquiries into the 
distribution and motion of the elements of our atmosphere 
must, therefore, be pursued by that method which enables 
us to ascertain the distribution and motion of any other 
substance or product with the individual components of 
which we find it impracticable to deal. 

Suppose, for instance, we wish to ascertain the wealth 
of our country in grain or in spirits, and the distribution 
of this commodity over the earth’s surface. We should 
first of all begin by taking the stock of the commodity 
corresponding to a given date; we should next keep a 
strict account of all the imports and exports of the matce- 
nial, as well as of its home production and home con- 
sumption. 

Now, 1f we have taken stock properly at first, and if our 
account of the imports, the exports, the production, and 
the consumption of our material 1s accurate and properly 
kept, it will obviously be unnecessary to take stock a 
second time. But if these accounts are not kept with 
sufficient accuracy, or if we suspect that our matenal 
leaves us by some secret channel which we wish to trace, 
it will clearly be necessary to take stock frequently ; and 
thus a comparison of our various accounts may enable us 
to detect the place and circumstances of that secret transit 
which has hithe:to escaped our observation. 

Applying these principles to the vapour of our atmo- 
sphere, what we wish to know is the amount of this 
material present at any one station at any moment, and 
also the laws of its motion. It would appear that the best 
way of measuring the amount present at any moment is 
by ascertaining the sass of vapour present in a cubic foot 
of air, mass and volume being fundamental physical 
conceptions. 

Next, with 1egard to the motion of the atmosphere, in- 
cluding its vaporous constituent, the method of co- 
ordinates suggested by Dr. Robinson would appear to 
be the natural way of arnving at this. Let us set up 
at a station two imaginary apeitures (strictly imaginary, 
of course), one facing north and south and the other 
east and west, and gauge the mass of dry air and the 
mass of moisture that passes each of these openings 
in one hour; we shall by this means get the nearest at- 
tainable approach to the elements of motion of the atmo- 
spheric constituents from hour to hour. We shall not, 
however, obtain by this means a complete account of this 
motion, for we have at present no means of measuring its 
vertical component. This vertical component corresponds 
in fact to the secret channel in the illustration given above, 
which we must endeavour to detect by some indirect 
method. Another thing that ought to be determined is 
the production or consumption of the vaporous element of 
our atmosphere as it passes from place to place. This 
might be done could we keep an accurate account of the 
evaporation and the precipitation, the two processes by 
which this element is recruited and consumed. This 
would, however, be a very difficult observation, 

Let us now recapitulate what information regarding 
moisture we can obtain from such complete meteorological 
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observations as are at present made. We have to begin 


with, as I have shown— 


(1) The mass of vapour actually present at a station 
from hour to hour. 

(2) The mass that passes a station in one hour, going 
east and west. 

(3) The mass that passes a station in one hour, going 
north and south. 


There is wanting— 
(4) The vertical component of the motion of vapour. 


(5) Its production or consumption as it passes from 
place to place. : 


These deficiencies may, however, be to some extent 
overcome by the following considerations :— 

first, the atmosphere moves as a whole when it moves, 
the dry and moist air moving together; secondly, dry air 
is neither capable of production nor of consumption, but 
always remains constant in amount. 

To illustrate this part of the subject, let it be supposed 
that we wish to investigate the vertical motion of the atmo- 
sphere at a certain station. Make this station the imagi- 
nary centre of a circle, the circumference of which may be 
supposed to be studded with other stations at sufficiently 
frequent intervals, so that we can tell, hour by hour, how 
much dry air passes in towards the centre of the circle 
through its circumference, and also how much passes out, 

Let us suppose that more 1s passing in than is passing 
out, or that the imports into the area of the circle are 
greater than the exports out of it. Now, the dry air that 
passes in is incapable of production or of consumption, 
and hence the stock of the material at the central station, 
and in the area generally, ought to be on the increase, 
since we have imagined the imports to be greater than 
the exports. If, however, we ascertain from actual ob- 
servation that the stock of dry air ıs diminishing instead 
of increasing, we may be sure that some is carried off by 
an upward current, which of course carries the moisture 
with the dry air. 

The establishment of accurate observations is so recent 
that I cannot at this moment produce any definite 
example in illustration of this mode of analysis. We 
may, however, take a cyclone. As I have said, there 
are two hypotheses with regard to the motion of air in 
this phenomenon: one set of philosophers advocating a 
strictly rotatory motion, and the other set an indraught 
of air from the circumference towards the centre ; and yet 
frequently we have a falling barometer in the centre. Now, 
what can carry off the air, if there be not an ascending 
current at the very heart of the cyclone? This is, how- 
ever, | may remark, merely put forward in illustration of 
the method. : 

So much for the vertical component ; and now, in the 
next place, with regard to the production or consumption 
of aqueous vapour as it passes from place to place. Our 
consideration has hitherto been confined to guantity, let 
me now define what is meant by the Ayprometric guality 
of the air. It may be represented by the following 


quotient :— 
mass of vapour in a cubic foot 
mass of dry air in a cubic foot’ 


Now, this quotient can only alter by evaporation, by 
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precipitation, or by mixture. This hygrometric quality of 
the ar may perhaps be considered a quality sufficiently 
constant to aid us in tracing the actual motion of air, just 
as we may make use of the element of saltness to trace 
the actual path of an oceanic current. It gives us, in 
fact, a chemical analysis of the air, and one, moreover, 
which is independent of pressure, so that we can tell by 
its means the various qualities of air which we meet with 
in a balloon or mountain ascent. But besides this aid, 
we may make use of it to enable us to tell the preci- 
pitation or evaporation. For instance, a very damp air, 
In passing over a very dry country, may be supposed to 
“emerge less damp, having its hygrometric quality changed ; 
or a very dry air, in passing over-a very damp country, 
may be supposed to emerge less dry, having its quality 
changed in the opposite direction. Thus, by actual obser- 
vation of the quality of the air at the time of its reaching 
some particular tract of land or ocean, and at the time of 
its leaving it, we may possibly get much better observa- 
tions of what goes on in the country, as far as this 
particular research ıs concerned, than if it were studded 
with gauges. 

I would therefore suggest that meteorological observa- 
tions should, by a system of reduction, be made to 
show— 

(1) The mass of dry air and of moisture in one cubic 
foot actually present at each station from hour 
to hour, 

(2) The mass of dry air and of moisture that passes 
each station, hour by hour, in two hnes of di- 
rection at right angles to each other, namcly, 
north and south and east and west. 

When these hourly elements are obtained, they might 
for seasonal changes be reduced after the method of five- 
day means; or for the investigation of changes of weather, 
they might be utilised in some other way, as, for instance, 
in that lately suggested by the Astronomer Royal. 

I ought to remark of this method of gauging, that all 
I claim to have done is to have put it ın a somewhat new 
form ; for it has been acted on by Maury and others before 
now, and has, in fact, given us one proof of the anti- 
trades. For we know that there is a constant indraught 
of aur from the tropics to the equator on both sides ; and 
as it does not accumulate there it must be carried off 
somehow, that is to say, it must retum by the upper 
regions. 

Before concluding,—one word of recapitulation as to 
the present stage ofdevelopment of meteorology. We have 
seen that, judging by astronomy, there ought to be three 
stages : the object of the first being to ascertain the actual 
motions of the air, the second the causes of those motions, 
while we prophesy in the third. We have also seen how 
little progress we have made in the very first of these ; 
and we may ndturally conjecture that the third or pro- 
phetical stage is so very far in advance of us that we may 
not reach it for a long tme. Nevertheless there is one 
crumb of comfort for weather prognosticators ; for just as 
astronomers predicted certain phenomena in a rough way 
before the law of gravitation was established, so here also 
we may make certain rough and ready predictions of 
much practical utility before the advent of the Newton of 
meteorology. , 

BALFOUR STEWART 
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SERMONS IN STONES 


Las Pisrres, sisses Minéralogigues. Par L. Simonin. 
Pp. 516, with 91 woodcuts, and ar chromo-lithographs 
for coloured plates. (Paris, 1869. Hatchette et Ee.) 

THs volume is another of the recent works on popular 
science which, like “ La Vie Souterraine” of the same 

author, “Les Volcans” of Boscowtz, and others of a 
similar character, the publishers of Pans seem of late to 
compete with one another in bringing out, and of which it 
may be said that they are peculiarly French, for neither 
here, elsewhere on the Continent, nor in England do we 
find their exact representatives. 
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Copious!y illustrated by chromo-lithographs, coloured 
plates, and woodcuts of a most spimted, and occasionally 
what may be termed a somewhat sensational, character, 
these works apparently seek to impart scientific informa- 
tion mainly by appealing to the eye of the reader, and it 
must be admitted that in this they are sometimes very 
successful, the ulustrations often conveying at a glance 
impressions which it would be tedious, or at times even 
difficult, to communicate in words, As an example of 
this, and also at the same time of the style of the wood- 

- cuts themselves, which are so abundant in the volume 
now under consideration, we reproduce two of them in our 
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pages. The first of these is a most successful attempt to 
depict the general features of one of those polar glaciers 
which in prehistoric times have played so important a part 
in the earth’s geological history, by the transporting of vast 
accumulations of rocks and their dééris to other parts of 
the globe far distant from their original sites. This wood- 
cut may be said to be, as it were, supplemented by 
the second, representing a Swiss landscape, showing 
in the foreground one of the great erratic blocks, or 
boulders, carried far from the glaciers themselves, and 
deposited in its present situation upon the melting of 
the icy raft which had floated it southwards. It may 
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fairly be asked whether any description would be likely 
to produce on the mund of the geologically-inclined reader 
the effect which the mere sight of this woodcut must do? 
Does not the appearance of this gigantic pebble, with the 
dwelling-house perched upon its summit, instantly convey 
the most vivid impression of the more than grand scale 
of those glacial phenomena which at one period of the 
earth’s history exhibited themselves in full activity? 
Bearing in mind that the word “ stone” is throughout 
this work employed in an altogether popular sense—zs, 
used promiacuously to designate any fossil, loose stone, 
rock, or mimeral species whatsoever—the book itself is 


. 
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diyided into two parts, treating respectively—{1) of stones, 
as a group or family, and (2) of the history of certain 
stones. Under the former of these heads, after a some- 
what vague introduction to mineralogy proper, and a more 
detailed description of the somewhat complicated and 
cumbrous equipment considered by the author as neces- 
sary for the travelling mineralogist, or rather geologist, we 
find, in the second chapter, what might be called the 
condensed essence of geological science. Starting with 
cosmogony, we have laid before us, in turn, the nebular 
hypothesis of the origin of the earth; its subsequent con- 
dition of igneous fluidity, and consolidation upon cooling ; 
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statistics, &c., of the mining and manufacturing population ; 
concluding with a still shorter account of the other 
more strictly denominated metallic mines of France. 

A fourth chapter completes this first division of the work 
by a description of what are termed “Les Pierres du 
Globe,” arranged under the heads of—(1) Carbon, (2) 
Metallic substances, (3) Building stones, (4)Gems,(5) Earths 
and salts, (6) Petroleum and subterranean water; all of 
which are treated of in a very interesting, but necessarily, 
from want of space, equally superficial manner. 

The second part of the work, or what is termed the 
“Histoire de quelques Pierres,” is subdivided into four 
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the appearance of life upon its surface; and the various 
subsequent changes which it experienced through succes- 
sive gcological ages down to the present day,—the text 
being but a sort of running commentary upon the numerous 
and often admirably-executed illustrations which occur in 
its pages, 

From this we are, in the third chapter, carried to the 
consideration of what are termed the stones of France; 
under which head we find a hurried but interesting account 
of the coal and iron mines of France, and of the utilisa- 
tion of their products in the metallurgical industries of 
the country, interspersed with sketches of their history, 


chapters, caca of waich js m itself a somewnit more 
detailed account of the mining industry carried on in 
certain distncts more specially noted for thei: mineral 
productions. These are as follows :—{1) The gold and 
silver deposits of the Rocky Mountains; (2) The marble 
quarries of Italy; (3) The iron mines of Elba; and (4) 
The coal mines of the centre of France. The descriptions 
of these are given in a very charactemstic and instructive 
manner, and here again we may remark that they are 
profusely illustrated. 

In reviewing this book, it must be remembered that 
Simonin’s “Les Pierres” is not to be regarded in the 
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light of a strictly scientific work, nor is it put forward 
with any pretensions to such a character, Although 
treating of subjects within the domain of their respective 
sciences, it is evidently, and admittedly, sof written for 
the use of either mineralogist, geologist, or metallurgist ; 
it claims but to provide those readeis who are not at 
home in mineralogical or geological science, with ın- 
formation, arranged in a popular, or, to them, readable 
form, concerning such mineral substances as are likely 
to come under their attention either at home or in the 
course of their travels, and as such we cannot but 
recommend it. 

The worthlessness of coloured illustrations of minerals 
has frequently been descanted upon, and it is perfectly 
tme that they can be of no utility whatsoever to the 
student in mineralogy; in the present instance, however, 
they may be looked upon as but so many ornaments con- 
tributing to the general attractiveness of the volume as a 
whole. We are inclined to the belief that publications 
of this character, without being profound, or even free from 
some not inconsiderable defects, may still do good service 
to the cause of science, by attracting the attention of 
readers who, misled by vulgar report, eschew, without 
trial, what is commonly called the usual dry scientific 
literature ; and that in some instances at least ıt may 
induce them to follow up their introduction by the study 
of more substantial scientific pabulum. ; 
DAVID FORBES 





THE ORIGIN OF SPECIES CONTROVERSY 


Habit and Intelligence, in their Connection with the 
Laws of Matter and Force. A Series of Scientific 
Essays. By Joseph John Murphy. (Macmillan and 
Co, 1869.) 

If. 

[5 his chapter on “The Rate of Variation,” Mr. Murphy 
adopts the riew (rejected after careful examination by 

Darwin) that in many cases species have been formed at 

once by considerable variations, sometimes amounting to 

the formation of distinct genera and he brings forward 
the cases of the Ancon sheep, and of remarkable forms of 
poppy and of Datura tatula appeanng suddenly, and 
being readily propagated. He thinks this view necessary 
to get over th® difficulty of the slow rate of change by 
natural selection among minute spontaneous vauiations ; 
by which process such an enormous time would be 
required for the development of all the forms of life, as 
is inconsistent with the period during which the earth 
can have been habitable. But to get over a difficulty it 
will not do to introduce an untenable hypothesis ; and this 
eone of the rapid formation of species by single variations 
can be shown to be untenable, by arguments which Mr. 
Murphy will admit to be valid. The first s, that none of 
these considerable variations can possibly survive in 
nature, and so form new species, unless they are sseful 
to the species. Now, such large variations are admittedly 
wery rare compared with ordinary spontaneous variability, 
and as they have usually a character of “ monstrosity ” 
about them, the chances are very great against any par- 
ticular variation being useful. Another consideration 

‘pointing in the same direction is, that as a species only 

exists in virtue ‘of its being tolerably well adapted to its 
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environment, and as that environment only changes 
slowly, small ratber than large changes are what are 
required to keep up the adaptation. But even if great 
changes of conditions may sometimes occur rapidly, as 
by the irruption of some new enemy, or by a few feet of 
subsidence causing a low plain to become flooded, what 
are the chances that among the many thousands of possible 
lange variations the ohe exactly adapted to meet the changed 
conditions should occur at the nght tme? To meet a 
change of conditions this year, the right large variation 
wight possibly occur a thousand years hence. 

The second argument is a still stronger one. Mr, 
Murphy fully adopts Mr. Herbert Spence’s view, that q 
variation, however slight, absolutely requires, to ensure 
its permanence, a number of contomutant variations, which 
can only be produced by the slow process of self-adapta- 
tion; and he uses this argument as conclusive against 
the formation of complex oigans by natural selection in 
all cases where there is no tendency for action to produce 
self-adaptation ; à fortiort, therefore, must a sudden large 
variation in any one part require numerous concomitant 
variations ; it is stil more improbable that they can 
accidentally occur together ; it is impossible that the slow 
process of self-adaptation can produce them in time to be 
of any use; so that weare driven to the conclusion, that 
any large single variation, unsupported as it must be by 
the necessary concomitant variations, can hardly be other 
than hurtful to the individuals in which it occurs, and thus 
lead in a state of nature to its almost immediate extinc- 
tion. The question, therefore, is not, as Mr. Murphy 
seems to think, whether such large vanations occur in a 
state of nature, but whether, having occurred, they could 
possibly maintain themselves and increase. A calculation 
ig made by which the more rapid mode of variation is 
shown to be necessary. It is supposed that the grey- 
hound has been changed from its wolf-like ancestor in 
500 years; but it is argued that variation is much slower 
under nature than under domestication, so that with wild 
animals it would take ten times as long for the same 
amount of variation to occur. It is also said that there is 
ten times less chance of favourable variations being pre- 
served, owing to the free intermixture that takes place in a 
wild state ; so that for nature to produce a greyhound from 
a wolf would have required 50,000 years. Sir W. Thomson 
calculates that life on the.earth must be limited to some 
such period as one hundred million years, so that only two 
thousand times the time required to produce a well-marked 
specific change has, on this theory, produced all the change 
from the protozoon to the elephant and man. 

Although many of the data used in the above calcula- 
tion are quite incorrect, the result is probably not far from 
the truth ; for it is curious that the most recent geological 
researches point to a somewhat similar period as that 
required to change the specific form of mammalia, The 
question of geological time is, however, so large and im- 
portant that we must leave it for a separate article. 

The second volume of Mr. Murphy’s work is almost 
wholly psychological, and can be but briefly noticed. It 
consists to a great extent of a summary of the teachings 
of Bain, Mill, Spencer, and Carpenter, combined with 
much freshness of thought and often submitted to acute 
criticism. The special novelty in the work is the theory 
as to the “intelligence” manifested in organisation and 
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mental phenomena, and this is go difficult a conception 
that it must be presented in the author’s own words :—~ 


“I believe the unconscious intelli that directs the for- 
mation of the bodily structures is same intelligence that 
becomes conscious in the mind. The two me y believed 
to be fandamentally distinct: conscious mental intelligence is 
believed to be human, and formative intelligence is believed to be 
Divine. This view, ing the two to be totally unlike, leaves 
no room for the middle on of instinct; and hence the marvel- 
lous cha:acter with which instinct is generally invested. But if 
we admit that all the intelligence manifested m the organic creation 
1s fandamentally the same, it will appear natural, and what t 
be expected, that there should be such a ion as we actually 
find, fom perfectly unconscious to ectly conscious intell- 

ce; the intermediate region” being occupied by intelligent 
though unconscious motor actions—m & word, by instinct .... 
The intelligence which forms the lenses of the eye is the same 
intelligence which in the mind of man understands the theory of 
the lens; the intelligence that hollows ont the bones and the wing- 
feathers of the bird, in order to combine lightness with a 
and places the feathery fnnges where they are needed, is the same 
mt ce which in the mind of the engineeı has devised the 
construction of iron pillars hollowed ont lke those bones and 
feathers . . . . It will probably be said that this identification 
of formative, instinctive, and mental intelligence is Pantheistic. 
.... I am not a Pantheist: on the contrary, I believe in a 
Divine Power and Wisdom, infinitely transcending all manifes- 
tations of power and intelligence that aie or can be known to us 
in our piesent state of being... .. En or force is an effect 
of Divine power; but there is not a exercise of Divine 
power whenever a stone falls or a fre burns. So with intelligence. 
All intelligence is a result of Divine Wisdom, but there is not a 
fresh determination of Divme thought needed for every new 


adaptation in ee stiucture, or for every new thought ın the 
brain of man. Every Theist will admit that there is not a fresh 


act of creation when a new living individual is born. I go a 
little further, and say thai Ido not believe in a fresh act of 
creation for a new species. I believe that the Creator has not 
sepuately organised every structure, but has endowed vitalised 
matter with intelligence, under the guidance of which it o 

itself; and I think there is no more Pantheism in this In 
beheving that the Creator does not separately cause every stone 
to fall and every fire to burn, but has endowed matter with energy, 
cand has given energy the power of transposing itself.” 

I am not myself able to conceive this impersonal and 
unconscious intelligence coming in exactly when required 
to direct the forces of matter to special ends, and it is 
certainly quite incapable of demonstration. On the other 
hand, the theoiy that there are various grades of con- 
scious and personal intelligences at work in nature, guiding 
the forces of matter and mind for their purposes as man 
guides them for his, is both easily conceivable and is not 
necessarily incapable of proof. If therefore there are in 
nature phenomena which, as Mr. Murphy believes, the 
laws of matter and of life will not suffice to explain, 
would it not be better to adopt the simpler and more con- 
cetvable solution, till further evidence can be obtained? ® 

The only other portion of the work on which my space 
will allow me to touch, is the chapter on the Classification 
of the Sciences, in which a scheme is propounded of great 
simplicity and merit. Mr. Murphy does not appear to be 
acquamted with Mr. Herbert Spencer’s essay on this subject, 
and it is somewhat remarkable that he has arrived at so 
very similar a result, although less ideal and less ex- 
haustively worked out. In one pomt his plen seems an 
improvement on all preceding ones. He arranges the 
sciences in two series, which we may term primary and 
secondary. <A primary science is one which treats of a 
definite group of natural laws, and these ‘are capable of 
being arranged (as Comte proposed) in a regular series, 
each one being more or less dependent on those which 


NATURE 


133 


precede it, while it is altogether independent of those which 
follow it A secondary science, on the other hand, is one 
which treats of a group of natural phénomena, and makes 
use of the primary sciences to explain those phenomena; 
and these can also be arranged ın a series of decreasing 
generality and independence of those which follow them, 
although the series is less complete and symmetrical than 
in the case of the primary scitnces. The two senes some- 
what condensed are :-— 


Primary Series. E Secondary Series 
t Logic. 1 Astronomy. 
a, Mathematics. 2. Terrestial Magnetism. 
3. Dynamics. 3. Meteorology. 
4 Sound, Heat, Electricity, &e 4 Geography. 
5. Chemistry. 5 Geology. 
6. Physiology. 6. Mineralogy. 
7. Psychology. 7. Paleontology. 
8 Sociology. 8 Descriptive Biology. 


Taking the first in the list of secondary or compound 
sciences, Astronomy, we may define it as the application of 
the first five primary sciences to acquiring a knowledge of 
the heavenly bodies, and we can hardly say that any one 
of these sciences is more essential to it than any other. 
We are, perhaps, too apt to consider, as Comte did, that 
the application of the higher mathematics through the law 
of gravitation to the calculation of the planetary motions, 
is so much the essential feature of modern astronomy as 
to render every other part of ıt comparatively insignificant. 
It will be well, therefore, to consider for a moment what 
would be the position of the science at this Way had the 
law of gravitation remained still undiscovered. Our vastly 
multiplied observations and delicate instruments would 
have enabled us to determine so many empincal laws 
of planetary motion and their secular variations, that 
the positions of all the planets and their satellites would 
have been calculable for a moderate period in advance, and 
with very considerable accuracy. All the great facts of 
size and distance in planetary and stellar astronomy, would 
be determined with great precision. All the knowledge 
derived from our modern telescopes, and from spectrum 
analysis, would be just as complete ag it is now. Neptune, 
it is true, would not have been discovered except by chance; 
the nautical almanack would not be published four years 
in advance ; longitude would not be determined by lunar 
distances, and we should not have that sense of mental 
power which we derive from the knowledge of Newton’s 
grand law ;—but all the marvels of the nebule, of solar, 
lunar, and planetary structure, of the results of spectrum 
analysis, of the velocity of light, and of the vast dimensions 
of planetary and stellar spaces, would be as completely 
known to us as they now are, and would form a science of 
astronomy hardly inferior in dignity, grandeur, and intense 
interest, to that which we now possess. i 

Mr. Murphy guards us against supposing that the series 
of sciences he has sketched out includes all that is 
capable of being known by man. He professes to have 
kept himself in this work to what may be called positive 
science, but he believes equally in metaphysics and in 
theology, and proposes to treat of their relation to positive 
science in a separate work, which from the authors great 
onginality and thoughtfulness will no doubt be well worthy 
of perusal. i 

ALFRED R. WALLACE 
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OUR BOOK SHELF 


Nature contemplated Philosophically.—0« Natur tm 
Lichte phitosophischer Anschauung, By Maximilian 
Perth. (Leipzig and Heidelberg, 1869.) Large 8:0 
pp. vin. and 805. 

THE modern developments of the study of natural science 

have led to the separate and too exclusive consideration 

of bianches of knowledge. This result necessanly follows 
from the defects inherent in our methods of investigation ; 
but everyone will admit the importance and advantage of 

SORTED Nature as a whole, instead of attending to 

a fragment of her works. Hence she must be contem- 

plated philosophically; for it 1s the business of philosophy 

alone to work out the greater problems which are common 
to, and underlie, the great problems of the sciences. 

Such are the views which led Prof Perth to wnte this 
book, a task for which he had fitted himself by many-sided 
study from boyhood, and the accomplishment of which 
has exacted the Jabour of several years. It is a purcly 
philosophic work, belonging to a class of which there are 
few specimens, and cannot be casily read except by those 
who have some technical acquaintance with philosophic 
terms. The following are titles of a few of the topics 
treated in the volume —“ Matter, Organism, Spint,” 
“The Relntion of Natuic to the Moral Idea;”* “The 
Chemical Process ,” “Species ;” “The Chronological 
Perfection of Organic Nature ,” “The Geographical Dis- 
tribution of Plants ;” “The Spiritual Life.” 

The author does not attach himself to any particular 
school of thought; but Kant, Hegel, and Spinosa have, 

thaps, a picdominance., Jis informatton 1s universal ; 
bat the erudivon displayed 1s accompanied, as generally 
happens, by a want of point, precision, and climax. Here 
and there, g somewhat sad and sombre eloquence relieves 

and ornaments the picture. : E J-M, 


An Introduction to the Sclence of Heat.—By Temple 
Augustus Oime. (London Gioombridge & Sons ) 

Ir 18 not many years since the appearance of the first 
thoroughly scientific treatise on heat in the English lan- 

uage, and now we hail the advent of a well-wiitten intro- 
dicho to more advanced works: a book intended for the 
beginner who is supposed to possess nothing but a fair 
knowledge of arithmetic and an average amount of intel- 
ligence. This book 1s full of excellent cxamples of the 
various laws of heat, in which the author makes usc of the 
metrical system of measurements, and the centigrade scale 
of temperature; and the student who has worked through 
these questions cannot fail to have acquired a good prac- 
tical knowledge of the subject of heat, as well as an appic- 
ciation of the advantage of the metncal system. Nor 
are theoretical views left out, and although the tieatuse 


a ois professes to be an introductory onc, we have a good 


lementaiy account of the dynamical theory of heat, 
including the grand Jaws of the conservation and dissipa- 
tion of energy. The autho: is undoubtedly mght in 
accustoming the student at an early age to think of, and if 
ible appichend, this great gee even for n truth it 
orms the appropriate supplement to and completion 
of the ordinary Jaws of motion, and should be studied 
along with these ; otherwise the student may be led to 
conceive that when two cqually massive inelastic balls 
stnke one another with equal and opposite velocities, the 
result 1s #/, and to entertain many similar absurdities, 
And inasmuch as the Jaws of motion find their way into 
introductory treatises on natural philosophy, so should the 
laws of energy find a place in these. In the study of such 
laws, the student cannot too soon become accustomed to 
those technical terms which are necessary to give accurate 
expression to his conception ; and we are glad the author 
has introduced the terms Ayvefic and polential, although 
we think that on one or two occasions he has used the 
word force where energy would have been peer 


| 
Sicilian Fungi —/unghi Siciliani. Per Guseppe Inzenga. 


Centuria Prima. 4to. pp. 95, with 8 coloured plates 

price tos. (Palermo, 1869. London. Wiliams an 

Noigate ) 
A WORK which will be very welcome to Enghsh fungolo- 
gists, and especially to those who are interested in fungo- 
phagy. We have here descnptions of 100 of the more 
conspicuous Fung of Sicily, with coloured plates of some - 
of the moire important or newly-desciibed species, an 
account of their localities, and of the uses to which they 
are applicd; and, what is of no small importance in a 
work on Fungi, a list of the synonyms belonging to cach 
species. Sig. Inzenga has paid special attention to the 
cconomic p. operties of the Sicilian fang among this first 
c.ntury he enumerates 30 species, which he can vouch foras 
bing perfectly wholesome, more or less delicate in flavour, 
and casily distinguished fom any novious species, many 
of them Icing laigely used as articles of food by the 
Sicihan petsantry, and sold in the maikets of Palermo 
and Misuna; while only eight ae named as being 
absolutely poisonous, or so suspicious as to be prudently 
rejected. Our common mushroom, which 1s forbidden to 
he sold in the markets of Rome, 1s freely eaten in Sicily, 
though not so much esteemed as several othe: species. 

A. W. B. 


The Micrcscope and its Applications.—Das Mikroskop 
nud sine Anwenduag. Von Dr. L. Dippel. Zweiter 
Theil. Anwendung des Mikioskopes auf die Hist- 
olone der Gewachse Svo. pp. 328, with 188 wood- 
cuts, ond 6 lithographic plates, price 12s. (Brunswick, 
1869. London: Williams and Noea. 

THE fist part of Dr. Dippel’s treatise on the microscope ` 

was devoted to a descnption of its different forms, with 

practical duections for its use and for the preparation of 
specimers , in the present volume we have an account of 
its applicntion to the observation of the minute parts of 
plants. Jt 1s divided into four sections. ‘The first consists 
of investigations of cells as distinct organisms, including 
the cell-membrane, the cell-nucleus, the cell-fluid, pro- 
toplasm, z nd salts, the formation of cells; and their trans- 
formation into tubes and vessels The second part relates 
to the mo:¢ complicated tissues of the higher cryptogamia 
and of the phanerogamia. The third records the results 
of investiations on the elementary organs and tissues in 
polarised light The fourth part is occupied by an account 
of the anatomical structure or comparative anatomy of 
the different compound oigans, the stem, root, leaves, and 
oigans of reproduction Waith this volume the work’ 
closes foi the present, but an additional one 1s promised 
nt some future time on animal histiology. It contains a 
clear record of the piesent state of microscopical science 
as apphed to the minute structures of the vegetable king- 
dom, free fiom those abstruse speculations which often 
fill so large a portion of continental works of this descrip- 
tion. The illustiations, both wood-cuts and lithographs, 
are of the excellence to which we ate accustomed in 

Gelman scientific works, and to cach section 1s appended 

a list of-all the 1mportant works and papers alre ub- 

lished on the subject A. W. b. 


The Physical Phenomena of Life.— Les Phénomènes Phy- 
sigues dela Vie Par jJ. Gavairet, &c. (Pans. Masson 
et Fils. London’ Williams and Norgate.) 

WE do not quite see why this little book should have been 

written It 1s too technical to be uscful as a popular 

volume; it is too diffuse, and yct too incomplete, to be a 

text-book; and it has neither the critical grasp nor the 

orymnality of an independent essay. There 1s a grand 
opening for some one to gather up | the recent advances 
in physiological physics, and weld them up together into 

a single book. When we took this volume in hand, we 

hoped to find something of the kind ; but it really consists 

of little more than a straggling discourse on animal heat, 

and another on muscular contraction. M. F. 
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THE DEEP-SEA DREDGING EXPEDITION 
IN H.M.S. “PORCUPINE” 


L—NATURAL HISTORY 


M Y part of the expedition in H. M, S. Porcupine com- 
menced on the 18th of May, and ended on the 13th 
of July last. It comprised the Atlantic coast of Ireland, 
from the Skelligs to Rockall (a distance of about 6} 
degrees, or 400 miles), Loughs Swilly and Foyle on the 
north coast, and the North Channel on the way to Belfast. 
I took with me as assistant Mr. B. S. Dodd (who had 
accompanied me in former dredging expeditions) “and 
as dredger Mr. W. Laughrin, of Polperro, an old coab.- 
ardman, and an Associate of the Linnean Society. Both 

id their share of the work carefully and realously. 

The first dredging was on the 24th of May, about 40 
miles off Valentia, in 110 fathoms; bottom sandy with 
a little mud. The fauna was mostly northern, and the 
following are the moie remarkable species there procured : 
Mollusca—Ostrea cochlear, Neæra rostrata, Verticordia 
abyssicola, Dentalium abyssorum, Aporrhats Serrestanus, 
Buceannm Humphreysianun, Murex wnbricatus, Pleuro- 
toma carinata, and Cavolina trispinosa, Echinodermata 
—Echinus elegans, Crdaris papil and Spatangus 
Raschi; Actmoroa—Caryophyliia Smithit, var. borealis, 
Of these, Ostrea cochlear, Aporrhais Serrestanus, and 
Afurex inbricaius are Mediterranean species; and Tro- 
chus granulatus also imparted somewhat of a southern 
character, although that ies was afterwards found 
living in the Shetland district. Ostrea cochlear is a small 
Mediterranean species of oyster; and it is one of the 
-s shells which Milne-Edwards noticed as adhering to the 
telegraph-cable between Sardinia and Algiers from a 
depth of about 1,100 fathoms. - Although considered 
peculiar to deep water, I found it attached to the columns 
of the temple of Jupiter Serapis at Pozzuoli, which are 
reputed not to have submerged to any depth. The 
above-mentioned results of this ging will give a fair 
idea of the fauna inhabiting the 1oo-fathom line on the 
west of Ireland. 

After coalmg at Galway we steamed south; and (the 
weather being very coarse and unpromising) we dredged 
in Dingle Bay, at a depth of from 30 to 4o fathoms; 
bottom rocky and muddy. As before, in comparatively 
shallow water, we had two dredges out, one at the bow, and 
the other at the stern ; this was what I always did in my 
own yacht, when dredging in from 20 to 200 fathoms. In 
Dingle Bay the dredges several times caught in rocks or 
large stones, but were saved by the usual yarn-stops, and 
by the extraordinary strength of the two-inch Chatham 
rope which was used. On one occasion, when the dredge 
was fast, the steamer, which was nearly of 400 tons burd 
was pulled round, and swung by the rope as firmly as i 
she were at anchor and moored by a chain cable. Here, 

the Mollusca were mostly northern, Siphonodenta- 
linin Lofotense, Chiton Hantleyi, Tectura futva, Odostomia 
clavula, T rophon truncatns, and Cylichna nitidula f 


within this category; and Eulima subulata, Trophon mui- 


ricnins, Pleurotoma qttennata, and Philine catena may be 
reckoned southern species. But the most remarkable 
shell obtained in this dredging was Afontacuta Dawsons 
which I had described and figured from imens foun 
by Mr. Robert Dawson in the Moray firth, I subse- 
quently detected in the Royal Museum at Copenhagen 
specimens of the same species in the collection of Green- 
land shells, made by the Iate Dr. H. P, C. Moller. The, 
species was briefly described or noticed by him in the 
addenda to his ‘ Indéx Molluscommm Groenlandis, as 
“ Testa dbivalvis*; but he did not give it any other name. 
The size of the Greenland specimens is considerably 
greater than that of British specimens, thus addi 
another to the numérous cases of a similar kind which 
have from time to time adduced ın illustration of the fact, 
that with regard to those species of Mollusca which are 
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common to northern and southern latitudes, and which 
inhabit the same bathymetrical zone northern are usually 
larger than southern specimens. It may, perhaps, be a 
not unfair inference, that the origin of such species 18 
northern, and that they dwindle or become depauperated, 
in proportion td the distance to which they have migrated, 
or transported from their ancestral homes. 

The following week was occupied in eee and dredg- 
ing off id ere on the a Galway, at depths vary- 
ing from 85 to fathoms. The fauna throughout was 
northern, Several interesting acquisitions were made in 
all departments of the Invertebrata. Among the Mollusca 
I may mention—Nwcula pumila (Norway), Leda Cee 
(Spitzbergen and Finmark), Verticordia abyssicola (Fin- 
mark), Siphonodentalinin guinguangulare (Norway and 
Mediterranean),and an undescribed species of Fuss allied 
to & Sabini; Echinodermata—Srisinega endecacnemos ; 
Actinozoa— Ulocyathus (or Phyllodesimta) arcticus. That 
fine sponge Phakellia ventilabrum was alsd met with so 
far south, in 90 fathoms, ‘The 808 fathoms’ dredging was 
then a novelty, being the greatest depth ever explored in 
that way, The jong of rope paid out was 1,100 fathoms, 
and the time occupied in hauling in was 55 minutes, The 
same sroponioual time was observed in other dredgings 
during my part of the expedition, viz. 5 minutes for every 
100 fathoms of rope. The dredge contained about 2 cwt. 
of soft and sticky mud, in appearance resembling “ China 
clay.” The animals rouh up on this occasion were 
quite lively; and I examined more than onè specimen of 
a small Gastropod (described and figured by me as Lacuna 
tenella), which had very conspicuous eyes : there was also 
an active little stalk-eyed crab. 

The next cruise was for ten days, and comptised the 
examination of the sea-bed between Galway and the 
Porcupine Bank, as well as beyond the B at depths 
varying from 85 to 1,230 fathoms. All the Mollusca were 
northern, except Aporrkats Serresianus, and even that 
l am now inclined to consider identical with A. Macandree, 
which inhabits the coasts of Norway and Shetland ; the 
latter appears to be a dwarf variety or form. The 
more remarkable species were, Limopsis aurifa (a well- 
known tertiary fi 5), Arca glacialis, Verticordia abyssi- 
cola, Dentalium abyssorum, Trochus cinereus, Fusus 
despectus, F. Islandicus, F enestraius, and Colum- 
bella A aS tertiary fossil), among the Mollusca ; 
Cidarts papillata and Echinus Norvegicus among the 
Echinoderms, and tke beautiful branching coral, LopAchelta- 
prolifera, In the deepest. dredging made in this cruise 
(1,230 fathoms), occurred several new species and two ° 
new genera of the Arra family, Trochus minutissimus of 
Mighels (a North American species) having two con- 
spicuous eyes, a species of Autpelisca (Crustacea) with 

e usual number of four e comparatively gigantic 
Foraminifera, and other sails rei to undescribed 
species and genera. An enormous fish (Mola nasus) 
which is not uncommon on the coasts of upper Norwa 
was slowly swimtming or floating on the surface of 
sea; but we did not succeed in capturing it for 
of a harpoon. 

We then put into Killybegs, county Donegal, and coat 
thére forour Rockall cruise. {n anticipation of this cruise 
taking a clear PRR coals were stacked on the deck, 
in addition to the usual stowage ın the bunkers, so as to 

vide a sufficient supply. Some delay was cau 

the non-arrival of a proper galvanometer to work 
Siemens electro-thermometrical apparatus, which we were 
anxious again to try. We left Donegal Bay on the 
27th of June, and returned to the mainland on the oth 
of July, after jencing severe weather. The vessel 
sustained some injury from the heavy cross seas which 
stryck her on her homeward passage. - During this cruise 
we. seven days at depths exceeding 1,200 fathoms, 
and on four other days at less depths ; the eae depth 
was 1,476 fathoms, In this Jast-mentioned dredging we 
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got several living Mollusca and other animals, a stalk-eyed 
crustacean with two prominent and unusually large cyes, 
and an Echinoderm of the Holothuna family, of a blue 
colour. The bottom, atthe greatest depths, consisted of a 
fine clayey mud, which vaned in colour (in some dredgin 
being brownish, in others yellow, cieamcolour, or at 
and occasionally greyish), and invariably having a greater 
or less admixture of pebbles, gravel, and sand. The 
upper layer formed a flocculent mass, which appeared to 
be animal matter in a state of partial decomposition. 
This was in all probability denved from the countless 
multitude of Salsa, oceanic Hydrozoa, Pteropods, and 
other gelatinous animals, which Jiterally covered the 
surface of the sea, and filled our towing net directly it was 
dipped overboard. Their remains must fall to the bottom 
after death. Such organisms doubtless afford a vast store 
of nutriment to the inhabitants of the deep. It must be 
bome in mind that it is extremely difficult to dredge in 
very decp water. The dredge must be unusually hea 
to counterbalance the tendency of the necessary bulk 
of 10pe to buoy it up under the descending pressure ; 
and when it reaches the bottom, it sinks by its own weight, 
like an anchor, into the mud. This would give only 
the same i1esult as the cuplead or any sounding machine, 
but on a larger scale; and it would tell us very httle 
about the fauna. Further, if by the dnft-way of the vessel, 
or by a few tums of the engine now and then, we are 
enabled to scrape the surface of the sea-bed, the dredge 
gets choked up with the flocculent mass above described. 
The fertile ingenuity of our expenenced and excellent 
commander devised a method which was a great impiove- 
ment in dcep-sea dredging, and which enabled us to 
obtain at least a sample of the substratum. Thuis was to 
attach two iron weights, each of 100 lbs., to the rope, at a 
distance of g00 or 400 fathoms from the dredge (when the 
depth exceeded 1,200 fathoms), so as to dredge from the 
weights instead, of from the ‘ship, the angle thus made 
causing the blade of the dredge to hre in its proper position : 
in fact ıt reduced the depth by the distance of these weights 
from the vessel to the easy and manageable limit of 300 
or 400 fathoms. Another method was to fasten the bag 
to the dredge in such a way that, when it was hauled in 
1t could be unlaced, emptied, and afterwards washed quite 
clean. I was thus assured that the specimens really 
came from the place where each dredging was made, and 
the risk of intermixture with previous dredgings was 
avoided. My sieves were also framed with a similar 
object, every sieve having a beading round the inside rim, 
to prevent specimens remaining inside the edges when 
the sicves were washed after every dredging. Two 
other kinds of sieve | also found useful One was 
sphencal, with its lid fastened inside by bolts; its frame 
consisted of a strong network of copper ribs, which was 
ined with very fine gauze-wire of the same metal ; and it 
ad a nng through which a rope would pass. Its use was 
sift and wash away in the sea the impalpable mud got 
uch quantities at great depths, so as to leave only for 
ination all organisms Sterne ın size gly of an inch, 
aing the test diameter of the wire-mesh in the 
Soni of the residuum or strained mud was like- 
wise preserved after sifting the material in the usual way. 
This apparatus, which we called the “globe-sieve,” saved 
a great deal of the tine and useless labour required for 
washing that sort of dredged material through the ordinary 
sieves in a tub of sea-wnater, which would immediately 
become so turbid that, unless the tub were continually 
emptied and refilled, ıt was extiemely difficult (if not 1m- 
ossible) to detect any specimens. Another kind of sieve 
had a simular fiamework ; but the body was semt-globose, 
with a funnel-shaped neck. It was fastened to a long 
pole, and served for oe Pteropods, Sa/pe@, and other 
anunals on the surface of the sea. This went among us 
by the name of the “vase-sieve.” We tried on this and 
other occasions a contrivance of Mr. Easton, the cele- 


brated engineer, consisting of gutta percha valves, which 
closed inwards in a wedge-like form, ana weie fitted to 
the mouth of the dredge. The object was to retain the 
contents of the dredge while it was being hauled in, as I 
had found by frequent and disappointing eaperience that 
a large portion of the contents generally escaped through 
the mouth oe this part of the operation. The con- 
trivance, although admirable in a theoretical point of 
view, was found impracticable; perhaps it may yet suc- 
ceed after more tnals, and with some alterations. In their 
present form the valves close the mouth of the dredge, so 
that it hag no contents to be retained. The deep-sea 
dredgings in this cruise yielded no end of novelties and 
interesting results in every department of the Invertebrata. 
They were enough to take one’s breath away. Amon 
the Mollusca were valves of an imperforate Brichioncd 
with a septum in the lower valve, which I propose to 
name Crypfopora guomon, Some shells were of a 
tolerable size, and the fry of Jsocardra cor (Kelliella 
abyssicola of Sars) were not uncommon. Many Crustacea 
pee) were scarlet, and others bright red with 
eathered processes of a golden colour at the tal. A 
magnificent Annelid was pinkish, with purplish-brown 
spots on the line of segmentation. A AelcfAnria, from 
1,443 fathoms, was 5 inches long and 2} in circumference. 
None of the animals, especially the Mollusca, were living 
when they were brought on board and examined ; this was 
perhaps owing to the great change of temperature (some- 
times as much as 20°) between that of the sea-bed and 
that of the atmosphere. 

But to retum from the bottom to the surface. At a 
distance of from 130 to 140 miles from the nearest part of 
the Irish coast I observed quantities of floatmg seaweed 
(mostly Fucus serrafys) and feathers of sea-fowl, covered 
with Lepas fascicularis, and occasionally Z. sudcafa; and 
on the seaweed were also two kinds of sessile-eyed Crus- 
tacea. The wind having been previously easterly, it 13 
difficult to say what share the wind or tide had in the 
drift; but it did not appear to have been caused by any 
circulation from the equatoi. The fauna nowhere showed 
the least trace of that wonderful and apparentl+ restricted 
current known asthe Gulf Stream. The beautiful Pteropod, 
Cle pyramidata, fitted about in considerable numbers; a 
delicate cuttle-fish (Leachia ellipsoplera), which ts supposed 
to prey on Sa/se, was caught in the vase-sieve, as well as 
several specimens of a small and very slender ripe-fish or 
Syngnathus. One peculiar feature of this cnnse was Rock- 
all, an isolated and conical excrescence of the Atlantic, 70 
feet high, and situate at least 200 miles from the nearest 
land. We lay to within a quarter of a mile or it on the 
evening of Saturday the 31d of July, when fishing parties 
were Remed, and continued their sport till midnight. 
The supply of fresh fish thus procured was .e-y accept- 
able. Fhe rock was inhabited by a multitude of sea-fowl ; 
and a huge gannet perched on the highest pinnacle, 
looking like a sentinel, or the president of the feathered 
republic, On our return to Ireland, we dredged in Lough 
Swilly, Lough Foyle, and the North Channel, on the way 
to Belfast, where we arrived on the 13th of July. Here I 
parted with my shipmates and excellent compan ons, and 
enjoyed the hospitality and sympathy of my fmeids Pro- 
fessor Wyville Thomson and Mr. Waller. 

After my part of the expedition was concluded, I went 
for the second time to Scandinavia, and compared notes 
with Dr. Koren at Bergen, Prof. Sars (now, alas! no 
more) at Chnstiania, Piof. Lovén at Stockholm, Prof. 
Lilljeborg at os ave Prof. Torell at Lund, Prof. Steenstrup 
and Dr Morch at Copenhagen, and with Piof. Mobius 
and Dr Neyer at Kiel. All these zoologists had inveszi- 
gated the Mollusca in the Arctic and North-E iropean 
seas; and the result of my interviews with them and of 
examuning the extensive collections in the Hae Iruseums 
at the above places, was extremely useful ın connection 
with the subject of the present report. 
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occurred within the memory of living men, and Dr. Bell 


counted 52 jets of steam issuing from the ground in one 
valley. A considerable number of the known species of 
cactus are found about the Mexican boundary line; of one of 
these, the Ceres giganteus, which is sometimes called the 
Monumental cactus, we give an illustration: the mistletoe 
grows in the same region. We also give an engraving of 
the “Mushroom Rock,” one of the many similar monu- 
ments, denuded and abraded by water, which are to be 
found in the arid plains of Kansas, Dr. Bell’s book 
contains thoughtful matter on the Indian races of the past 
and present sufficient for a monograph on the subject. 
He writes briefly and sensibly on the Mormons, denying 
the common assertion that Salt Lake City, setting aside 
polygamy, is a moral place, and stating that there is an 
entire absence of religious devotion. The Joe Smith 
anti-polygamy party are making rapid strides, especially 
_in the numerous outlying settlements in Utah and Nevada. 


OUR BOOK SHELF 
Lehrbuch der Chimie, preriudet pA die Werthigkeit 
der Elemente. Von. A. Geuther, Prof. in Jena. Erste 
Abtheilung. (Jena: Doebereiner, 1869.) 
THE doctrine of Quantivalence plays a most important 
part in the general theory of modern chemistry; but when 
carried out to the extreme lengths which Dr. Geuther 
claims for it, this doctrine, so useful in the classification 
of elements, fails altogether to bear an original meaning. 


The following is an extract from a table, on page 16 of the 
above-named work, showing the Quantivalence of the 
elements according to Geuther :— 
H =r 

As YV. WIL I. | Na ° V. IV. II In L 

Ba IL L | Os VIL YI-IV:- IO. IL 

Br VIL V. IL Lys - YL IV. I. L 

Cs V. IV. HL IL I, | N.- V. NI L 

Cl Vi. Y. WI. L | Ag IV, IL I. 

Cr VL IV. IM. IL K V. IV. MHL IL I 

Fe YVL IV. III. IL | Ma YII VI. IV. MI IL 

Fl (VIL) (V3 IN. L |I VIL V. OL L 


Here, for example, we find potassium described as acting 
asa monad, a dyad, a triad, a tetrad, anda pentad pester 
and chlorine as a monad, dyad, triad, pentad, and hepta 
element. What does this do more than express, in a 
roundabout and inconvenient way, what Dalton long ago 
enunciated as combination in multiple proportions—that 
great law round which the whole structure of the science 
is built up? 

The doctrine of Quantivalence is, in strictness, only 
applicable in the case of gaseous elements and com- 

unds ; bodies whose molecular weight can be estimated 
by their vapours obeying Avogadro’s law of volumes, viz 
that the molecule of an element or compound is that 
weight of the body which occupies in the ata stato 
the volume of hydrogen gas wcighing 2: the Quantiva- 
lence of an element being determined by the number of 
atoms of hydrogen or of chlorine, or other distinctly 
monad, element or radical, which it may be able to take 
up in this molecular volume. By an extension of this 
reasoning, we term oe a monad and barium a dyad 
metal, because we find that they each form only one com- 
pound with chlorine, potassium combining wi 
and banum with two; and we assume that KCl and 
BaCl, represent the ae molecular weights of the 
compound.: Many metals, doubtless, may be. considered 
to exhibit a variation in Quantivalence : such as iron in the 
ferrous and fernc chlorides; mercury in Hg,Cl, and HgCL : 
though this difference may be also explained in the case of 
mercury by the two atoms of metal being joined together. 
But to term chlorine a heptad because it forms the com- 
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pound HCIO,, or potassium a pentad because we know of 


the body K,S,, appears to be an exaggeration of a useful 
docthine almost as unphilosophical as the divisible atoms 
of M. Delavaud. Apart from these views, Prof. Geuther’s 
book will be welcomed by all chemists as containing clear 
and concise descriptions of many compounds not men- 
tioned in other manuals, which are of much importance 

for the theory of modern chemistry. H. E. ROScor 
Pe ee Jir Parasitenkunde, Heraus- 
egeben von Dr. E. Hallier und Dr. F. A. Zurn. 
dI. Zweites Heft. 8vo. pp. 126, with 2 Plates, price 

3s. (Jena, 1869. London: Williams and Norgate.) 
THERE can be no more conclusive evidence of the vigour 
with which scientific researches are pursued in Germany 
than the fact that a circulation is found for a periodical 
publication devoted entirely to the study of parasites, 
animal and vegetable. We find in the present number 
reports of observations on the Asferetdins glaucns, and 
two other newly-discovered parasitic fung, ound in the 
passages of the ear, and connected with certain forms of 
deafness, and a description of a cure in the case of the 
former species by the external application of alcohoL The 
pan of the number is devoted to a dissertation by 
r, Hallier on the parasıtes of infectious diseases. A 
portion of this paper is occupied by a discussion whether 
the minute Myrogasires found on decayed wood, grass, 
&c., belong to the animal or vegetable kingdom. Since 
the only high authority who has maintained the animal 
nature of these parasites, Dr. de Bary, in opposition to 
Fries, Berkeley, and others, has since apparently altered 
his views, the question may now be considered as disposed 
of. If the apparent spontaneous motion of the young 
germinating spores of 7richia and other Fungi be con- 
sidered proof of an animal nature, the same argument must 

be applied to the zoospores of certain Alge, A. W.B. 

Serials ° 

Hardwicke's Science Gossip, for December, contains, 
among others, articles on the employment of wild flowers 
for decorative purposes (in gardens), onl the invasion of lady- 
birds, on the structure of the hairs of plants, on variations in 
the Prinndacee, on the influence of food and light on Lepi- 
doptera,and on the natural history of the Ruff. and Reeve. 
e Monthly Microscopical Yournal for December 
(No. 12) contains some remarks on the nineteen-band 
test-plate of No and on immersion lenses, by Mr. 
J. J. Woodward, United States Army; a paper on bigh- 
power definition, with illustrative examples, illustrared 
with a plate of test-objects, by Dr. G. W. Royston-Pigott ; 
and one entitled “My ence in the Use of various 
Microscopes,” by Dr. H. Hagen. These relate to the in- 
strument and its use. The eee devoted to subjects for 
investigation are—one by Mr. Staniland Wake, on the 
Development of O isms in Organic Infusions, and 
further remarks on the Plumules or Battledore Scales of 
some of the Lepidopiera,by Mr. John Watson, the latter 
illustrated with a plate. ` The Microscopical Society’s Pro- 
ene contain some interesting remarks on the Scales 

of the JAysannra, in connection with Dr. Pigott’s r. 
The recent numbers of the Revne des Cours Scientifigues, 
a periodical whichis hardly so well known in this country 
a3 it deserves to be, and which is intended to furnish a 
general weekly statement of the proceedings of the 
pnncipal scientific societies both in France and in other 


countries, contain translations of Dr. Christison’s historical 
account of the operations of the Royal Society of Edin- 
-burgh from 1783 to 1811; of Sir ‘Roderick Murchison’s 


anniversary address to the Geographical Society in May 
last; and of the first of Dr. Bence Jones’s lectures on 
Matter and Force, delivered before the Royal College of 
Physicians. Of foreign scientific doings, we find a trans- 
lation of Carl Vogt’s paper on the Primitive History of 
Man, read before the meeting of German naturalists at 
Innsbruck, and M. Vulpian’s lecture on Pathological 
Anatomy, delivered at the Faculty of Medicine in Panis, 
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THE DEEP-SEA DREDGING ENPEDITION 


IN MALS. “PORCUPINE” « 
NATURAL HISTORY (continued) 
THIS being a E Y report, I will make only a 
few remarks as to the Mollusca obtained in the ex- 
pedition, and with respect to that part of the sea-bed 
which I investigated :— 

1. The Afollusca are mostly Arctic or Northeru.—This I 
have shown in my narrative ag regards the western coasts 
of Ireland, which have hitherto been supposed to belong 
roologically to what Professor Edward È orbes called the 
“ Lusitanian” province; and the present remark applies 
not only to deep water, but to shallow water, and even the 
bays. In Prof. Wyville Thomson’s cruise to the south- 
west of Ireland occurred two specics, which I was quite 
unprepared to sce. These were Sodarinm Siculum, and 
an unmuistakeable fragment of Cassidaria Tyrrhexa. The 
former inhabits the Mediterranean, Madeira, Canaries, 
and the coast of Portugal ; and the latter~has not been 
noticed north of Brttany. Such exceptions, as well as 
Ostrea cochlear, Marex imbricatus, and Platydta ano- 
miotdes, it is dificult to account for; but as all these 
Species are sald to inhabit deep water, the Equatorial 
current may have carried them northwards in an embryonic 
state ; or it is possible that ao may be likewise Northern 
al pape and have not yet been discovered in high latitudes. 
We are nearly ignorant of the Arctic Mollusca, owing to 
the difficulty of caploration ; and those who assume that 
the marine fauna of the circumpolar seas is poor or wants 
ae ought to see the vast collection made by Prof. 
Torell! at Spitzbergen. The greatest depth at which he 
et there was 280 fathoms, The soundings taken in 
1868 by the last Swedish Expedition reached 2,600 fathoms, 
when a Çrma and a fragment of an Asfarfe came up 
in the Byiidog machine. Soundings, however, are veiy 
insufficient for zoological purposes. Judging by the results 
of our own cxpedition this year, which have increased to 
such a wonderful extent our list of the British manne 
fauna living beyond the ordinary line of soundings, it may 
oe taken for granted that the Arctic manne fauna is 
much legs known than ours, -I have not the slightest doubt 
that by another expedition to Spitzbergen, provided with 
improved inachinery, and under the charge of the Professor 
at Lund or some other able zoologist, the species obtained 
would be double the present number. It 1s evident that 
the majority, if not the whole of our submarine (as contra- 
distinguished from littoral or phytophagous) Mollusca 
originated in the North, whence they have in the course of 
time been transported southwards by the great Arctic 
current. Many of them appear to have found their way 
into the Mediterranean, or to have left their remains in 
the tertiary and quaternary formations of the south of 
Italy ; some have even migrated into the Gulf of Mexico, 
as I Will presently mention. : 

I cannot sce much (if any) difference between the 
Mollusca from the warm and cold ura of Dr. Carpenter. 
The number of species from the cold area, which also 
occurred in the warm area, is forty-four. Other leg 
from the cold area, and not from the warm area, are leven 
Of these last, five are undescribed, and one is apparently 
sub-fossil and may be a relic of the glacial epoch; so 
that there remain five only which are Arctic and North- 
American, but which were not found in the warm area. 

2. Adadttions to the British Mollusca.—A\though I am 
aware that the discovery of what are called “new” 
species does not rank high as ẹ scientific fact, it is still 
interesting to all zoologists as well as collectors; and it 
must not be eres that the important subject of 
4o§-geographical distmbution depends in a great measure 
on such discoveries, and especally on the relation of any 
local fauna to other faun. The number of species new 
to our seas and procured inthis expedition is no less than 
117. Of these, fifty-six are new to science, and eight 
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were supposed to be extinct as teitiary fossils. Sixteen 
genera are new to the Bntish seas, including five which 
are undescribed. Some of the species and genera, how- 
ever, are 1epresented by single specimens, and a few by 
fragments. These whet one’s appetite instead of satisfy- 
ing it. The total number of species of our manne Mol- 
lusca, inclusive of littoral species but exclusive of the 
Nudibranchs (none of which latter were met with except 
in the bays), 13 451, according to the latest work on the 
subject, ‘ Bntish Conchology :’ so that more than onc- 
fourth has been added in the course of a few months. 
All that I could do by continual dredgings in compara- 
tively shallow wate: during the last sixteen years was to 
add about gighty species to the number described by 
Forbes and Hanley. } regard the eah (although a 
large) addition as merely an earnest of future acquisitions. 
Almost every square mile of the sea-bed yields different 
species, some being apparently Jocal or restricted in then 
distribution. Jn fact the treasury of the deep 1s inex- 
haustible. 

3. Relation to North-American Afoltusca.—The lale 
Dr. Gould, in his ‘ Report on the Invertebrata of Massa- 
chusetts’ (1841), gave I fs species of marine Mollusca as 
inhabiting that coast. r. Anei Piof. Stimpson, and 
others have since described a few moie species, making the 
total number about 200, I attifie) leas 6ohaieddnts 
of these as British, 2 dozen being from the present expe- 
dition. The size of North-Ameiican specimens Is, s0 
far as I have observed, smaller than that of our speci- 
mens of the same species, perhaps showing that their 
common origin was in the Arctic seas of Europe and not 
of America. l 

4. Relation to Afedtierranean Moillusca.— in my last 
Report on Shetland dredgings, published a short time ago 
by the British Association, I discussed this subject so 
fully that it is needless to g further into it, except by 
calling the attention of the Society and all scientific men, 
particularly geologists, to the importance of ascertaining 
what has caused or 1s still causing the remarkable con- 
cordance which 1s observable between the marine Mollusca 
in the deeper parts of the North-Atlantic and Medi- 
terraneah. I cannot help now thinking that this con- 
cordance may be explained by the existence of an 
undercuirent into the Mediterranean through the Straits 
of Gibraltar, being probably a branch of the great Arctic 
current. Dredging rescarches ought to be carried on in 
the lower part of the Bay of, Biscay, and off the coasts 
of Portugal and Spain into the Straits for the purpose of 
determining this vexed and highly interesting question. 
Dr. Carpenters last cruise to the west of Shetland, at a 
depth of 290 fathoms added a remarkable ies to our 
Mollusca in Platydia anoutioides, a rare Mediterranean 
Brachiopod. The specimen is twice the mze of those 
from the Mediterranean. Octopus Cocco of Verany is 
another remarkable discovery, and was dred in 345 
and 632 fathoms between latitudes 60° and 62° N. It 
was only known as Mediterranean, where it 1s stated by 
Werany to inhabit a depth of 100 mètres or nearly 55 
fathoms. The dimensions of our largest specimen of 
this Caphalopod considerably exceed those given by 
Verany. I may here mention that my friend Captain 
Sprati, who co-operated with Prof. Edward Forbes mn his . 

gean exploration, has most obligingly placed at my 
disposal a very small quantity of material which he 
dredged in 1846, forty miles east of Malta, at a carefully 
ascertained depth of 310 fathoms. It contains amon 
others the following remarkable species of Mollusca, a 
of which were found in the Porcupine expedition, and may 
be considered northern forms :—Leda pellucida (Phil), 
Leda acuminata (Jeffr. M.S.), Dentaliwm agile (Sars), 
Hela tenella (Jeftr.), Enlima stenostoma (\cfir.), Trophon 
Barvicensis (Johnst.), Plenroioma carinata (Biv.), and 
Philine quadrata (S. Wood). This shows how imperfect 
1s our knowledge of the Mediterranean fauna. 
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5. Relation to Afollusca of the Gulf of Mexico.—i hope 
soon, through the landness of Professor Agassiz, to have 
an opportunity of examining and comparing the Mollusca 
dicdged dumng the last three summers by Count Pour- 
tales in the United States expeditions, The only species 
which J] have yet seen from the Gulf of Flomda’ are 
Waldhetmia Floridana and Terebratula suede The 
former appears to-be that variety of Zereorafu oy dae 
o Morete an and now British species), which Professor 

cenza has descmbed and figured under the name of 
Wrildheinia Peloritana, from tertiary beds in Sicily; and 
the latter is closely allied to Zerebratula vitrea (Medi- 
terranean), and is 
species. Not only the external c ers,, but also the 
skeletons or internal processes of these American species 
correspond exactly with those of their European relatives. 
I must repeat that I am no believer in the. doctrine or 
idea of species being “represented” in a veographical 
point of view. Speciés may be identical or allied, but not 
‘ representative,” 

6. Gulf Stream.—The northern character of the marine 
fauna observed during the Porcupine expedition is cer- 
tainly at vanance with the general notion that this “river 
in the ocean,” or any branch of it, flows directly to our 
coasts; and I have elsewhere * cndeavoured to show that 
the occurrence in no:thern latitudes of tropical shells, 
seeds, and timber may be accounted for by the surface-dnift 
arising from the prevalence of westerly winds. But there 
ig unquestionably a marine as well as an aerial circulation, 
Equatonal and Arctic currents as well.as Trade winds. 

7. Nature of the sea-bed—In that part of my Report 
which contains a narrative of the expedition, so far as I 
was engaged init, I have given some paiticulars which it is 
unn to recapitulate. Some of the pebbles and 
gravel from my deepest dredgings (1,215 to 1,476 fathoms) 

ve been examıned by Mr. David Forbes, the eminent 
mineralogist ; and he has kindly furnished me with the 
detailed report which I append to this communication. 
Among the pebbles and gravel were several fragments of 
true volcanic lava, which throw a considerable light on the 
course of the Arctic current along.the western coasts of 
lheland. He is of opinion that these volcanic minerals 
came from Iceland or Jan Mayen. Mr. Forbes has also, 
at my request, carefully and completely analysed a portion 
of the Atlantic mud from 1,443 fathoms, the pebbles and 
gravel having been previously removed from it by sifting; 
and the result shows that its chemical composition differs 
greatly from that of ordmary chalk. The sifted mud 
contains out of 100 parts $0°!12 only of carbonate of lime, 
and no less than 26°77 of fine unsoluble gritty sand or 
(rock débris); while chalk consists almost entirely of car- 
bonate of hme, and seldom contains more than from 2 to 4 
per cent.of clay, silica, and other foreign material. But I do 
not say that this single analysis is conclusive. Mr. Forbes’s 
farther ort on that head, as well as on a imen of 
Rockall (for which I am indebted to Staff-Commander 
Inskip, who procured it in the Porcupine surveying ex- 
ee of 1862), also accompany this communication’? 

may observe that stony ground did not occur during 
the present expedition beyond about 550 fathoms, the 
sea-bed at greater d being covered by mud or 
what is technically ed “ooze.” This superstratum 
appears to consist chiefly of decomposed animal matter 
mixed with the shells of Pteropods and Glodigerina, which 
must have dropped from the surface of the sea. I have 
myself seen living Glodigering in great abundance taken 
with S#rria/es in the towing net; and Major Owen’s 
eee in the Journal of the Linnean Society for 1865 and 
1866 leave no doubt not only that Glodigerina@ and other 
free Foraminifera live.on the surface of the mid-ocean, 
but that they have the power, by protruding their pseudo- 
podia, of descending a few inches and rising again to the 

r  Beitish y" vol, L Intr. xcvill. and aciz, and Report 
British Asocion, 2800, pay r i 
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surface. Sessile or fixed Foraminifera, of course, cannot 
do-this ; but I have found some of these living on the sur- 
face and attached to floating sea-weed (Fueus serratus) 
at a considerable distance from land. The fresh appear- 
ance of the sarcode in Foraminifera taken from great 
depths does not of itself prove that they hve there, when 
we consider the comparatively antiseptic or preservative 
property of sea-water as well as the extremely minute 
size of the aperture in each cell which contains the sar- 
code. Some Foraminifera, however, inhabit only the 
bottom of the sea. 

8. Bathymetrical conditions—So much has been said 
of late years (by myself among others) as to the 
depths of the sea being not merely inhabited but 
replete with life of a highly organised nature, and 
as to there being apparently no bathymetrical limit of 
habitability, ] will content myself with noticing the Mol- 
lusca which were dredged in 77435 fathoms. They 
were—(1) Pecten fenestraius, a Mediterranean species ; 
\2) Dacrydium vitreum, Arctic ; (3) Scrobteularia nitida, 

inmark to Sicily; (4) Meera, an undescnbed specics, 
Norwegian; and (5) Dentalium, a fine species, also un- 
descri The first of these species was known to inhabit 
depths varying from 4o to 6o fathoms, the second 5o to 
300 fathoms, the third 3 to 300 fathoms, and the fourth 
po to 6o fathoms, The Dentalium is an inch and a half 
ong; and in 1,207 fathoms was taken a new ies of 
Fusus, living and two inches in length. This spe- 
cies, being one of a oo ous tribe, must have had for 
its food prey of a suitable kind and perhaps of dimen- 
sions at least equal to its own. Abysmal lfe is not 
represented merely by microscopic organisms; and I 
suspect that there is no difference in size between the 
animals that live in shallow water and the greatest depths. 
Nor do I believe that such abysses are dark ondevoid of 
light. Colour is y not wanting, nor the usudl 
organs of sight in the Mollusca and Crustacea. Livin 

ecumens of the Dacrydium from 2,43 fathoms are red- 
dish-brown ; and a fine live specimen ot Trophon latericeus 
from 440 fathoms is bright rosecolour. Dacrydium vitreum 
makes a nest (like that of Afediolaria discors and Lama 
Arans) consisting of a narrow tubular case twice as long 
as itself. This case is lined with a delicate membrane, 
and covered with small Foraminifera, particles of spon 
and coccospheres, which are ain agglutinated. The 
Dacrydinm inhabits the broader half, its front or ventral 
margin lying in the direction of the opening of the casc. 
From 2,090 fathoms came a new species of P/eurofonia, 
alive, and having a pair of prominent eyes on short stalks ; 
and the Fusus trom 1,207 fathoms was similarly provided. 
In both these genera the eyes are perfect and not rudi- 
mentary. The eyes of the Oxcogus from 632 fathoms 
are remarkably large and more ighly organised than 
those of many fishes. The animals of this genus crawl 
with their arms, head downwards; and the common species 
(O. vulgaris) buries itself in sand and gravel. Instances 
to prove that colour and visual organs are d by 
animals at very great depths are innumerable; and they 
would lead us to infer Aint light (of what nature I can- 
not su t) etrates the sea to its profoundest base. 
None of the deep-sea animals appeared to be phosphores- 
cent. Perhaps in the next'expedition some photometric 
apparatus may be devised in order to solve this problem. 

9: Oceanic currents —The Arctic or Northern current 
probably runs with greater rapidity and force in some 
places chan in others, where the flow seems to be very slow 
and feeble. Everywhere (as I pointed out in my Shetland 
Report for 1863) the motion must be extremely gentle or 
imperceptible at the bottom in deep water, as we find the 
most fragile and delicate corallines from stony giound 
quite uninjured. 

10. Geological considerations.—Not the least interesting 
fact derived from this expedition was the discovery, in a 
living or recent state, of species hitherto supposed to be- 
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long exclusively to the tertiary formation and hitherto con- 
sidered extinct. Such are Leda excisa of Philippi, and an 
` undescribed species of the same genus ( rian and 
Sicilian fossils), Scalaria corrugata of Brocchi (Subapen- 
nine), Kellia pumila, Nera jugosa, and Cerithinut grano- 
sna, all S. Wood ae ine Crag), and an Cues 
species of FHSHS, W pro to name Sarsz y 
found in the Red Crag. Mr. Wood is inclined to refer this 
last species to F. By al aed of Reeve; I regret that 
I cannot agree with him in such determination. Our 
Coralline and Red Crag beds notoriously contain a large 
proportion of northern species; and I was not far wro 
in regarding the former as the “cradle” of the Briti 
Mollusca. I may here remark that, as in Shetland, 
valves and fragments of Pecten Islandicus, Tellina cal- 
caria, and Mya truncata var. Uddevallensis (all Arctic 
species) were dredged in rather deep water, on the western 
coasts of Ireland ; and.a perfect imen of Leda arctica 
was found in Loch Torndon. ese shells are appa- 
rently in a semi-fossil condition ; but it is dmpossible to 
say whether they are quaternary or recent. 

As regards marine roology, this expedition has produced 
results more important than those which have ever been 
obtained in any previous expedition of the kind by the 
enterprise of our own or any other nation; and I cannot 
help expressing a fervent wish that it may be renewed 
next year. e United States, France, Sweden, and 
Norway are prosecuting with great success this line of 
scientific research ; and I feel confident that Great Britain, 
with her vast wealth, naval crane peel 
and perseverance, will keep the lead which she- now 
taken. 


As-one of the naturalists oe he privileged — 
in-the late expedition I shall } p in to place my 
humble ices at the disposal Ki the Royal lety in 
continuation of the wo 


especially in conjunction with 
Dr. Carpenter and Prof. 


yville Thomson. 
]..GWYN JEFFREYS 


*,* At the Meeting of the Royal Society at which 
the observations descri in the above paper wert com- 
municated, Professor Alexander Agassiz gave an account of 
the principal results arrived at by the American Dredgin 
_ Expedition. The d explored was limited to a PaE 

of about 120 miles eer ges 90 miles in width between the 

Florida Keys and the Northern Coast of Cuba, and 
although the depth reached was by no means as great 
as that attained by the last British tion, not being 
much more than one-third of it, about $20 fathoms, yet the 
results were fully as striking, and agree in the main points 
with the conclusions arrived at by the English explores: 
Commencing with the spo which contained a 
number of siliceous f ¢ gave as the results of the 
. examination of Dr. Oscar Schmidt, of Graatz, the specific 
identity of the majority of the species with Mediterranean, 
Axoric, and Atlantic species, ie peograp ial range 
uite ead TRET and extending tlantic fauna from 
‘the Gulf of Mexico to the P taas Azores, the Medi- 
terranean, the Western Coasts of Europe, and extendin: 
far north to the boreal regions of Norway, Iceland, a 
Greenland. These same results would apply as far as the 
collections have been examined, to the Echinod 
Mollusca, and Crustacea, though the number of identi 
species in these branches over this extensive Atlantic area 
is much smaller. Among the Echinoderms, the Erini 
specially showed several new and interesting forms, re- 
calling types characteristic of the cretaceous period; one 
genus especially, the genus Sa/enia, is represented: in our 
seas by a most mteresting species. Another cretaceous 
t a new genus of Spafanpida (Pourtalesia) was found 
in deep water in Florida, dnd like the Crinoid genus 
Rhisgocrinus, was ‘also dredged by the Porcupine 
dition. Several other species of Echin oderms were 
shown to be identical on both sides of the Atlantic. 


Prof. A. Agassiz gave besides an instance of one of these 
so-called cretaceous generic types, which was only the 
young stage of a -known genus represented from the 
time of the chalk through the tertiaries, and which is now 
found living in the tropical seas, showing how careful we 
ought to be in our eralisations when drawn from a 
class where the ormations from the ycung stages to 
the adult are as great as they are in Echinoderms. He 
pave as an example of this the case of two species of 

chini, one of which is known under one generic name 
(Stolonoclypens), as the adult, in Florida, while the yo 
is known under a different generic name (Zv/snocyanins 
in Europe, and endeavoured to explain by the action of 
the currents the migration of the ic embryos, many 
of which remain in a helpless condition for several months, 
and thus to show how of currents, brought about 
by the elevation or subsidence of portions of continents, 
would fully account for the present limitation of marine 

e presence of corals at great depths will 
also materially alter the views generally received of the 
depth at which reef-buildera may work, and modify to a 
certain extent Darwin's theory of the reefs, anc their mode 
of growth, Prof. A. iz alluded to the probable con- 
tinuation of the exploration of the Gulf Stream by Prof. 
Pierce, the superintendent of the W. S. Ccast Survey, 
who was carrying out the plans laid out by his- pre- 
decessor, Professor Bache; and trusted that the Coast 
Survey would carry on the investigations so successfully 
inaugurated, thanks to the enlightened views cf Professor 
Pierce, and the executive ability of the assistant in c 
Count Pourtales, This exploration would cansist of a 
series of: normals to the coast of the United States, ex- 
tending from Georgia to New York, completely across the - 
Gulf Stream, thus extending sufficiently far north to meet 
upon a common ground the English expedition, which the , 
British Government could not fail to send in consequence 
of the brilliant results of the two previous years. 


SCHOLARSHIPS AND EXHIBITIONS FOR 
NATURAL SCIENCE IN CAMBRIDGE 


"THE following if a list of the scholarships and 
exhibitions for proficiency in natural science, 
which are likely to be offered in Cambridge Curing the 


Trintly College.—One of the value of about £80 per 
annum, The examination (in chemistry, physics, physical 
geology, including meteorology and the elements of 
mineralo will be in Easter and, will be 

to undergraduates of Cambri and Oxford. 
Further information may be obtained from the Rer. E, 
Blore, tutor of Trinity College. i 

St. Fohws College. —One of the value of £50 per annum. 
The examination (in chemistry, physics and physiology, ' 
with geology plement and botany) will be on 29th and 
goth of ‘April, and ill be open to all persons who are not 
entered at the University, as well as to all who have entered 
‘nd have not completed one term of residence. In this 
College, moreover, natural science now is made one of 
the subjects of the regular college examination of its 
students at the end of the academical year (in May}; and 
exhibitions and foundation scholarships ‘will in -conse- 
quence be awarded to students who show an amount of 
knowledge equivalent to that which in classics or mathe- 
matics usually gains an exhibition scholarship in the 
College. In short, natural science is on the same footing 
as classics and mathematics, both as regards teaching 


and rewards. - ‘ : i 

Christ's Collage —One to four, and in value from 3o. 
to 7%., according to the number and merits of the 
candidates, tenable for three and a half Pe and three 
years longer by those who reside during that period at the 
College, The examination will be in a 1870, and will 
be open to the undergraduates of Christ's College; to non- 
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collegiate pepsi Siete ie of Oxford ; to all undergiaduates 
of Oxford; and any students who are not.members of 
either University. e candidates may select their own 
subjects for examination, Besides these there are three 
other exhibitions perfectly open, which are distributed 
annually among the most deserving students of the College. 

Clare College-—One of the value of ïo? per anpum. 
‘The examination (in chemistry, chemical physics, com- 

rative anatomy, physiology, and geology) will be on 
March 30th, and will be open to students intending to 
begin residence in October. The candidates must show 
such acquaintance with classics and mathematics as will 
qualify them to ae the previous examination. 

St. Peter's College —One of the value of 6o/, per annum. 
The examination (in chemistry, botany, comparative 
anatoniy and physiology) will be in June, and will be open 
to all students a are not members of the University, or 
who have not commenced residence in the University. 

Downing College.—One or more, according to the merits 
af the. candidates, of the value of 40/7, per annum, The 
examination (in chemistry, comparative anatomy, and 
physiology) will be in March, and will be open to. all 
students not members of the University, as well as to all 
undergraduates in their first term. 

Sidney Cotlege.—Two of the value of 40/. per annum. 
The examination (in heat, ery logy, 
physiology, botany) will be in October. cad willbe n 
to all students who may entcr on the college boards betore 
October 1st; 

Although several subjects for examination are in each 
instance given, this is rather to afford the option of one or 
more to the candidates than to induce them to present a 
supeificial knowledge of several. Indeed, it is expressly 
stated by some of the colleges that good clear knowledge 
of one or two subjects vil be more esteemed than a 
general knowledge of several. 

Candidates,-especially those who are not members of 
the University, will in most instances be required to show 
a fair knowledge of classics and mathematics; such, for 
example, as would enable them to pass their previous 
examination. 

There is no restriction on the ground of religious 
denomination in the case of these or any of the scliolar- 
pee or exhibitions in the university or the college. 

urther necessary information may be obtained from 
the tutors of the respective coll 

It may be added that Trinity College will give a fellow- 
ship for natural science once, at least, in three years, and 
that most of the colleges are understood to be willing to 
award oe for merit in natural science equivalent 
to that for which they are in the habit of giving them for 
classics and mathematics, i 








LETTERS TO THE EDITOR 


[The Editor docs not hold himself responsible for opinions expressed 
by his Correspondents, 


Mental Progress of Animals 


I HAVE failed to meet with a satisfactory trealment of this 
subject either in works of mental philosophy or natural history. 
Sir John Lubbock, in ‘‘ Prehistoric Times,” refers to the like- 
lihood of the sagacity of man and the wainess of animals pro- 
ceeding parr pass; but he does not develop the idea or aid it by 
illustration, and I find that the tradition stil widely prevails that 
the instinct and intelligence of animals is a thing fixed and un- 
changeable; and that the mammals which ie over the wold 
dming the earher and middle teitimy epoch must be credited with 
the same amount of sagacity as then representatives of the present 
day. Such statements are assumptions o to the cunent of 
any facta we possess on the subject. Much of what has been termed 
cunning in animals will be found to have been very much 
sharpened and made evident in quadiupeds and birds, owing to 
the new necessities imposed upon them by man the tamer or 
man the destroyer. 
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For it is under one of these two characters that man approaches 
animals, affecting them in the most complex and vivid manne, 
No bird or ade so high in the mental scale as the d 
horse, 1at, rook, or spatiow, has been found in the lonely 
oceanic isles or in any ae fee, or all but free, fiom human 
influence; not because in these quarters such animals could not 
exist, but 1ather it would seem because the aboriginal fauna had 
no opportunity for the improvement of its wits by coming in 
contact with an enemy or friend so complex, dreadful, and 

ious as a human being. 

- One of the first umpulses communicated ta the wits of the 
wild animals is that derived fiom the sense of new wants. Now, 
this is what man supplies by his cultivated fruits and cereals. A 
fenst 1s spread before quadrupeds and buds mote generous than 
that of nature. But this banquet is guarded, and often becomes 
a baited trap in which the mmple thief is caught; but t may 
a increment of sagacity is sometimes eno to tuin the 

e, and this quickness of wit, especially in the first ages of 
society, as among casting snvages, would be slowly met by 
improvement of nap. Neceaaity—on either side the mother ot 
invention— would at last permit only wiry vigilant enemies, 
since these alone could succeed, to hare round the skiis of 
kraals and wigwams, approach In twilight the crops near stockade 
villages, prowl about places of interment, lodge in sewers, enter 
cellars; and, keenly alive to every sign of danger, multiply in 
spite of poison, trap, and gun, and in defiance of trained animals 
of their own and allied species, and that division of labour 
Which gives us spectal hunters. 

The fear of man isa slowly-ncquired instinct. Nr. Damin, 
in his account of his travels, gives some interesting instances of 
the fearlessness of bids little exposed to man in South America. 
The crew of Byron’s vessel were astonished at the manner in 
which the wolf-hke dag of the Falkland Islands approached 
them memely ont of cunasty. Compare these traits with the 
admirably organised expeditions for plunder of baboons, elephants, 
&e., and the rude customs acted upon for self-preservation of the 
half-wild dogs of the Peninsula and the East, wherein the cue 
of the weak and young, the usefulness of sentiies, the value of 
noras, the difference een sham and ieal danger, and the 
advantage of confusing traces of retieat, seem nll to be known, 
and it will be pretty evident that man the thinker has to a con- 
siderable extent reacted on animals wild ond domestic. Even 
in my own quarter it is the steady belief of the shepherds that 
the common sheep-dog has progressed in intelligence and docility 
within the last fifty years by careful selection. ‘' Where the dog 
is not valued for intelligence, as in some Eastein countries, it wa 
much moie stupid animal then with us.” 

Now were we in vision to behold that wondeiful Miocene age, 
when the great mammals roamed over Emope unpeopled as yet 
by man, 1 am convinced that both they and the birds of tHe 
Pelee would be less interesting and more monotonous in then 

bits than those which people Europe at the present day, and 
have for ages been in a strugple for existence with a 
being so much superior to themselves; and that In prehuman 
tumes the horn, hoof, tooth, and coat of mail, to a far meate: 
extent than now, ensured victories which other and more subtle 
agencies are now necessary to secme on the part of those animals 
nearest to man in organisation and habits, 

Nov, 21 TeS, 


i The Suer Canal 


I notice in your number of 4th inst an article relating 10 
the Suez Canal (by Mr. oa C. E., Inte of the Ganges Canal), 
and shall be if you allow me to make a few obseiva- 
tions with reference to if. 

In making his suggestions, Mr, Login appenis to have ove- 
looked the fact that there us already a sweet-water canal connect- 
ing the Nile with the centre of the isthmus, and pasmng through 
the Wadi Toumilit, which it has watered and fertilised; and, 
further, that it is proposed, when the actual work of excavation 
in the mantime canal 1s completed, to commence irrigating 
operations on a laige scale by means of this canal, 

As to diverting the Nile, o1 one of its mouths, and theichy 
forming the great mmitime canal, that ıs quite another affan. 
In the first place, if I 1emember rightly, the water in the present 
street-water canal, where it meets the great canal, is some 
twelve feet above the level of the latter—in other woids, above 
the level of the sea. Does Mr. Login think, then, that to cany 
the water at this level for 50 or 60 miles across and above the 
shallow lakes of Menzaleh and Ballah and the plain of Suez 
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would have required /ess excavalion than the actual scheme? In 
the second place, as AIr. in says, there would be locks at 
either end of the cnnal, which would be not only costly, but most 
inconvenient for ships in tber passage. In the third place I 
doubt very much whether the whole stream of the eastern ch 
of the Nile would suffice to keep the canal and the great Bitter 
Lakes full. Some time ago, Indeed, it was disputed whether the 
Mediterranean and the Red Sea eket nog into the Bitter 
Lakes, would raise them to the level of the sen, owing to the 
Influences of absorption and evnpormtion. The facts, however, 
proved to the contrary. 

Sul, Mr. Login is much more ambitious. With a singe 
stream (that is to say, taking the enstern bmaoch of the Nile ot 
Damietta), less in volume than the present maritime canal, he 
pee not only filling the Bitter Lakes to the level of the sen, 

ut raising them to a level of at least twelve feet beyond It 
(thereby nearly doubling their present volume). Lastly, if ‘the 
canal and Bitter Lakes could filled sufficlently by the Nile 
spring the dry senson, it would be overflowing Targ the floods, 
and i? it could be filled only in the senson of the floods, in the 
dry season it would be nearly empty. 

As to the gnestion of breakwaters at the Mediterranean end, 
Mr. Login nghtly says that the annual deposit along the coast is 
hardly perceptible. I cannot see, therefore, what improvement 
the breakwaters he suggests would be upon the present ones, 
seeing that the easterly current wew posses the extremity of the 
west pier with a speed of two or three miles an hour. He there- 
fore not only proposes sending a current of at least five miles on 
hour for a cousiderable distance up the canal (ns his plan infallibly 
must}—renderiog it In strong prevailing winds almost impossible 
to get oat fromm between his brenkwaters—but also maiang a 
splendid harbour of 550 acres in extent. : 

I quite agree with Afr. Login in thinking that the Suez Canal 
will not only outlive all abuse, but become one of the greatest 
blessings to the civilised world. 

Birkenhead, Nov. I Epw. RAE 


, The Poles of Mars 


Perat me through your columns to inquire whether nny 
experiments have been made, by polansation, to test the state- 
ment that the light from the brilllant spots round the poles of 
Mars is reflected ? 

If nothing has yet been done, will some correspondent decide 
the point? G. W. 

Nov. 25 

Lectures to Ladies 


Tw the fourth number of NATURE there is a letter signed “ AL” 
on this subject, in which it is asserted that nearly all the women 
who most wish to attend these lectures, and who would most 
benefit by doing so, “are practically shut ont from those at 
South Kensington and at University College, because none of the 
_ lectures are given in the evening.” Your correspondent gives 

South Kensington credit for lag something abont “ persons 
i d in tuition,” but she ndds that It is n mere mockery, as 
this very fact prevents their getting out In the daytime. 

I can confidently say that the Committee for the Higher Edu- 
cation of Women most earnestly desires to {nlerest and benefit 
those who are teaching others, and who feel the necessity of a 
better eduention for themselves ; bat I believe that the wider and 
more geaeral object of the whole movement (of which this small 
committee for South Kensington and CheBea forms a smuggling 
aml isolated clement) fs, not sw werk to improve those who are 
already engaged in teaching, as to elevate the tone of educa- 
tion amongst girls who will eventually be tenchers, whether ns 

yernewes or as mothers. 

This I think ls reason for giving the lectures in the 
daytime, for it would be difficult for girls to come out alone to 
clases in the evening. .Of course jt us hoped that In ume a 
regular system may be established for the training of teachen and 
students at once, but mennwhile we cnn but trust that even these 
weak forces, if they are tly directed, may have some 
effect, If.it 1 only in awakening an interest in these subjects 
amongst those who can help. 

It as very difficult, in London especinlly, to get at the class of 
students which we most wish to benefit, I think the fact 1s that, m 
London m lenst, schoolmisu esses and governesses aie, with o few 
exceptions, inclined to be narrow and conservative on the subject 
of educational improvements. If they would only come forward 
and interest themselves in the scheme their co-operation would 
be most valuable. 
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I hope that your correspondent ‘* MI.” and others who feel os 
she does, may see this letter and will understand how difficult it 
is nt the ontset to satisfy so many conflicting requirements at 
once. 

The course of lectures on Greek History and Literature 
which Mr. W. R. Kennedy is now giving on Saturdays at the 
South Kensington Museum is very thinly attended, which is 
exceedingly discournging, especially os particular pains have 
been taken to make these lectures strictly educational, by means - 
of questions set to be worked at by the students at home. 

Brompton, Nov. 30 M. A. B. 


The American Eclipse 

Dr. Morton, Professor of Chemistry in the University of 
Pennsylvanin, has kindly forwarded me photographs of the 
phenomena of totality. By combming in the stereoscope palra 
of these, separated by Intervals of about balfa-munute af time, 
the black globe of the moon oppaan projected farin froni of the 
luminous prominences and the corona, which are, therefoie, 
clearly seen ee anes a oe gin Glass rencles from 
n ves tally selected for this purpose, ap itel 
aaae. sould show these plievouiens in n very alki R. i 

f WILLIAM CROOKES 





NOTES 

TO-NIGHT the physicists take their turn nt the Royal Society, 
and the physical constitution of the sun will form one of the 
subjects dealt with. 

WE believe that the communication to be rend at the Royal 
Geogmphical Society on Monday will be one of great interest 

A PERIODICAL, after the model of the popular Aw-tales des 
Sciences Natnrelics, will be commenced in Paris at the beginning 
of the year. It 1s to be named the Annales des Sciences Geolo- 
gues, We are promised an important ond folly illustmted 
memoir on the Geology of Palestine, by M. Laret. The 
editors of the new journal will be M. Alphonse Milne-Edwards 
for the Paleontological, and M. Hebert for the Geological 
departments. 

THE Swedish Acndemy of Sciences has just issued, under the 
title *“ Lefnndsteckningnr dfver Kongl. Svenska Vetenshaps 
Akademicus efter Ar 1854 aflidna Ledamoter,” the first number 
of a serles of biographical notices of those of Its members who 
have died since the year 1854. In the absence of the preface, 
which is deferred until the publication of the second number, we 
ore unable to say whether all the members of the Academy ore 
thought worthy a spectal biography, or only its most distinguished 
members. However this may be, we fear that very few of the 
twenty men, whose lives are recorded In this first number, are 
Lnown to fame beyond the limits of their native land, notwith- 
standing that most of them have left behind them honoarable 
records of scientific labour. - We do not say all of them, because 
we notice an archbishop and n bishop, whose claims to admission 
to the Academy must, judging from their published works, have 
1ested upon their social position or general attainments rather 
than upon their scientific labours. 

Wer have been favoured by Professor Newton, of Yale College, 
with the following notes os to the November stor-shower :—“ We 
were unfortunate here this year in observations upon the November 
meteors, Both nights, the 13th-r1gth, and 1qth-1$th, having 
been overcast. Through breaks in the clonds we saw o few 
strugglers, some of which were trie November meteor, radiating 
from Leo, and leaving for an instant the soft tral peculiar to 
But the number of meteors dming the hour 
between three ond four am. of Monday morning was probably 
not more than double or treble the usual number for any morn- 
ing. The small part of the sky visible prevented any reliable 
estimate of numbeis, Similar weather has rendered observation 
impossible at every station from which I have heard.” 

FROM a preliminary report made to the Association Scientifique 
de France, by M. C. Wolf, of the Imperial Observatory of Paris, 
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we leam fiat the corps of observers appointed to watch the 
November star-shower was duly in the Marseilles dishict as pre- 
viously ananged. On the night of the rath, 210 stars were 
catalogued at Barcelonette, 116 at Marseilles, 120 at Montpellier, 
and only 31 at Oiange (these last bemg merely sporadic), On 
the 13th, 130 stars were noticed at Orange. At this place the 
cenbe of the shower seems to have been much obscured by 
clouds, to the great disappointment of the obseiveis, But else- 
where, expecially at Turin, Marseilles, Valence, and Toulon, 
there was a magnificent display. The work of uniting the 
manifold results obtained, and deducing the distance of the 
bolides from the earth, as well as their indiant point, will shortly 
be commenced. 

FATHER SECCHI writes to Les Mondes that the meteors of the 


14th November wee splendidly seen et Rome during half an 
hour when the sky was quite clear, Although this half-hour 


was not the time for the maximum display, no less than 183 


meteos wee observed. On the evening of the 13th, the 
meteors had already commenced to be visible in grenter numbers 
than ordinary. 


THE Rainfall Committee for 1860-60, in their report presented 
to the British Associahon at Exeter, remark that, as they are 
now on the eve of completing their decennial return for 1860-69, 
it behoves them to consider how they may best secure for the 
ensuing period the attainment of the objects for which they were 
originally constituted. They state. that, even to those least 
acquainted with the subject, it will be apparent how much more 
desirable os well as easy it is to compare simultaneous observa- 
tions than those wheiein the observed values and their times are 
different The number and distribution of the existing observa- 
tion stations, though incomparebly superior to that which existed 
some years since, is still capable of improvement ; tracts of land, 
the rainfall of which as water-supply is of high impo tance, re- 
maining without adequate observations, while other places are, 
if possible, too well provided. Mr. G. Symons requests us to 
announce that any persons who may be recording the fall of iain, 
or intending to record it, will oblige by forwarding to him, at 62, 
Camden Squme, N.W., their names and addresses, in orde: that 
duplicate gauges may not be started unnecessarily near to them. 


AT a recent meeting of the Ethnological Society some photo- 
graphs of the great megalithic monuments in Wiltshire were 
exhibited. We understand that a scheme is now in progress to 
obtain funds for the purpose of procuring a series of photographic 
repiesentations of the megalithic monuments found in England 
and Fiance, and, if possible, in Europe and Algeila. Such a 
series, In which the compess-bearings and accurate dimensions 
would be given, ‘would be invaluable to the student of archse- 
ology. Any of our readers interested in the woik, who wish to 
know more of the details, are requested to communicate with 
the librarian, Royal Geographical Soclety, 15, Whitehall Place, 


We have been favoured bya correspondent with an account of 
a lecture given by Dr. Hector, at the New Zealand Institute, on 
the subject of Mining in New Zealand. The lecturer, in cons- 
dering the mineral substances excavated from the superficial 
deposits, proceeded im the first place to gire a short account of 
the building material According to his statement, the number of 
building stones already workedin New Zealand is very large. They 
ae generally divided into granites, limestones, and sandstones. 
There is a panite quarry at Adele “Island, in Blind Bay; and 
the valuable stone also exists In unbounded quantities on the 
west coast of Otago, under circumstances most favourable for 
excavation and shipment There is also very great variety in the 
colour and grain, whilst the quality is generally admitted to be 
excellent. Pure siliceous varieties of sandstones occur with the 
coal formations. ‘The freestones are chiefly in the tertiary forma- 
tion of New Zealand, from sandstone, to clay sandstones, and 
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argillaceous sandy limestones, and pure limestone. The finest is 
the Oamaru stone, which, the lecturer stated, excelled most 
ordinary building stones in other parts of the world. There are 
no 100fing-slate mines in New Zealand being worked, but there 
is no doubt that they exist, After ievlewing the building ma- 
terials, Dr. Hector passed on to the conskleration of the valuable 
sands, the character and distribution of which were thoionghly 
explained. 

WE have received the following note on the subject of the 
Holborn Valley Viaduct :—‘' Fiom the position of the ciacks in 
the columns it uw evident that they have been bodily strained 
over towards the roadway. This may be accounted for by the 
great difference in weight between half the arch over the road- 
way and half the arch over the footway. Takmg one girder and 
its load in each case, the weight of that over the roadway would 
be about eighty-five tons, and that over the footway only twenty- 
five tons; the additional weight over the column-is eight tons, 
making therefore in all one hundied and eighteen tons suppoited 
by each column, and resting on a cap of the column which is five 
feet wide. Consequently, the centie of gravity of these weights 
is considerably out of the centre line of the column, and so tends 
to “cant” it ove: towards the roadway. Now, since a removal 
of the centre of pressure only one-sixth of the width of the cap 
from the centre line will double the strain on the edge nearest to 
the centre of pressure, the extra sirain Imposed on the side of 
the column nearest the roadway may be easily conceived If in 
addition to this we assume the joints to be badly made (which 
appears probable), the cause of failure can no longer be a matter 
of surpiise. Foi if the jomts were made with convex faces 
no force would affect the outside filaments of the column, unless 
the whole column were crushed; but if concave, it is obvious that 
the edges would have to sustain the whole load. In the case of 
the Viaduct, as the load is unequally applied, the evil of the 
concave faces would be greatly exaggerated, and the column 
would necessarily be crushed on the faces nearest the roadway 
which support (as stated above) the greater weight, The repoit 
of the engineer may be shortly expected.” 


WE have received the following notes from our Dublin corre- 
spondent :— 

Professor Jellett, B.D., has been almost unanimously elected 
as President of the Royal Irish Academy. One vote wasiecorded 
for Sir Robert Kane, F.R.S. 

The Botanical Gardens at Glasnevin are known to the majority 
of the visitors to Dublin; they are beautifully situated on the 
banks of the little river Tolka, and contain a large collection of 
1are plants, Some years ago the Committee of Botany of the 
Royal Dublin Society, acting on the advice of the director of the 
gudens, purchased a large iron shed, in which they displayed 
portions of a collection of planta and their products useful to 
man. This structure was from the first quite unfit for preserving 
the valnable collection placed in it; the specimens weie neces- 
pully crowded togethe?, and any arrangement was imposmble. 
Still, the large numbers that visited this room to study the 
contents of the cases, and oftentimes to take notes of the history 
of the specimens, as told on their labels, testified to the great 
and intelligent interest that was taken in the collection by the 
public. 

The special funetion of the Sclence and Ait Depertment 
appears to be to provide for the improvement of the people in 
science and art, and they placed on the estimates for the four years 
between 1865 and 1869, a sum of 4,000/, for building a museum at 
the Botanical Gudens, close to the front entrance gate, through 
which so many thousand visitors pass in the couse of each year. 
This sum, small though it may appear, would have been sufficient 
to have built and cased a large plein building, which would have 
contained all the present collection, and the additions to it, for 


‘many years; but though the money was voted by Parliament for 
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ERE ET and we think 
Ht bat justice’ to the cause of science in Ireland, to call the 
attention of the Science and Art Department to this fact, and to 


Sge tees to Dare Dio nat) tascried Inthe ipata Mi: tg 


coming year. . , 

It is scarcely ieee remind readers of NATURE of the 
. importance of- having the Museum of Economic Botany es close 
to the Botanical Gardens as possible, expecially when, as in this 
cise, these gardens are so largely resorted to; but it may not 
be amis to inform them thot the numerous members of the 
. Royal Dublim Society have among themselves contributed, as 
donations, almost all the specimens in the present Economic 
Museum. 
' A local committee has heen formed in Dublin of the ‘*Veltch” 
Memorial Dr. Moore, F.L.S. Director of the Botanical 
Gardena; Giane 1s the chaleman, snd considerable number 
of subscriptions has been received. : 

AT a meeting of the Ashmolean Society, Oxford, Nov. 29th, 
.Prof. Lawson read a short paper on Chlorophyll Although he 


-. had made no original observations on this subject himself, he 


i 


“had no doubt but that a general view of what had been done 
yecently by others would prove interesting to the Society. In 
speaking of the optical properties of chlorophyll, he called 
particular attention to the observations made on this branch of 
thé subject by Professor Stokes; observations which had dis- 
proved the old theory that chlorophyll could be separated into 
two primary substances of a yellow and blue colour (the 
xanthophyll and cyanophyll of M. Frémy} He dwelt also 
upon thé fact that Mr. H. L.-Smith’s careful comparison of the 


_ spectrum of the endochrom of diatoms with that of chlorophyll 


‘went far to prove the two mibstances to be identical, Chloro- 
phyll Mad been formerly supposed to be a product of the 
vegetable kingdom only; but more recently a green colouring 
matter, closely allied to chlorophyll if not identical with it, had 
been detected in-many of the lower forms of animal life. These 
discoveries illustrated in a striking manner how the supposed 
gaps between the two kingdoms were filled up. 

AT Clare College, Cambridge, a scholarship, edits sol, 
tenable for three years, will be given for proficiency in natural 
_ science. The examination, commencing March 30, 1870, will be 


' in chemistry, chemical physics, comparative anatomy, physiology, 
and geology. Excellence in one or two of these subjects is pie- 


’ ferred to a less perfect, acquaintance with a greater number. 


Further particulars can be obtained from the tutor of the 
college. l 
THE Pell Mall announces the publication of the seventeenth 
volume of the Report of the Schools Inquiry Commission. It 
_compprises reports on the schools in what the Commissioners hare 
defmed as the north-western a eR the anes ‘of 
Lancashire and Cheshire, 
. We undeistand{that it is not the intention of the Governments 
to fill up the vacancy in the curutorship of the Botanic Gardens 
at the Mauritius, caused by the death of Dr. Meller, but to 
promote the head-gardener to the highest post of authority. ` 
Dr. McQuiLien has exhibited in the Microscopical Depait- 


ment of the Academy of Natural-Sciences at Philadelphia, slides. 


of blood corpuscles of men and the lowe? animals, to which 
chloroform and nitrous oxide had been adininistered, to show 
that there was no morphological change in these bodies after ad- 
ministration of ansesthetics, as stated by certain physlologists In 
England. .He showed specimens also in which, the blood cor- 
puscles having been brought Into actual contact with chloroform 
‘and ether, disintegration had taken place. 


. ON the same occasion, Mr, W, H. Walmsley called attention-| ~ 


0 th very groat merit of gly piyas a medium for the 
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preservation of every description of objects, animal or vegetable. 
With this the most delicate tissues can be perfectly seen and 
examined ; it preserves the colours, ts very tenacious, and “its 
refractive powers are suficient to render all inert structures 
transparent; while even the delicate lines on the scales of a 
mosquito’s wing are as distinctly visible as if mounted dry.” 


-e a w — -r m w ee -- 


"The fomula for the preparation of this valuable jelly is thus 


set foith:—Take one package of Cox’s gelatine, wash re- 
peatedly in cold water, then place in a vessel and cover with cold 
water. Allow it to soek an hour or two, pour off supe fluous 
water, add a pint of keung water, place vesscl on fire, and boll 
for ten or fifteen minutes ; remove from fire, and when cool, -but 
still finid, add the white of an ege well beaten, replace. on the 
fire, and boul until the albumen of the égg coagulates. Strain 
while hot through flannel, and edd an equal portlon by srarstre- 
ment of Bower's pure glycerine, and fifty drops of carbolle acid in 
solution: boil again for ten or fifteen minytes, and again strain 
through flannel; place in water bath, and evaporate to about 
one half; then filter (through cotton) into 2 ox broad-monuthéd- 
phiais, ‘When thus made, the jelly is to be used in the mount- 
ing of objects as follows :—Place the stock bottle in a small jar 
of boiling water; when it becomes fluid, a sifficient quantity 
must be pene to the slide (previously warmed) with a glass 
rod ; the object (previously soaked for some hours in equal pats 
of ‘glycerine and distilled water, with a few drops of alcoha]) is 
tp be placed in the drop of fluid jelly, a cover applied, and a 
light weight placed upon it to exclude superfluous jelly- When 
cold, clean off the slide with a knife, wash in cold water, and 
finish with a ring of gold size or shellac varnish. ` 

THE volume of the Memoirs of the Geological Suvey, of 
England and Wales, just published, consists of an important monó- 
graph on the Geology of the Carboniferous Limestone, Yordale 
Rocks, and Millstone Grit.of North Derbyshire and the ‘ad- 
joining perts of Yorkshire, explanatory of sheets 81 -N.E.-ond- 
S.E., and 72 N.E. of the Survey Map, The work is by Messrs. 
A. H. Green, C. Le Neve Foster, and J. R. Dakyns; and con- 
tains an elaborate description ofthe geology of the district, ` 
illushated with numerous important sections and 'a few views.’ 
Mr. Etheridge has contributed an Appendix and tabular lst of 
fossils, with indications of the localities in which they occur. 
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ASTRONOMY ts 


Spectroscopic Observations of the Sun 


Prorgssor C. A. Young, of Dartmouth, U.S., has com- 
municated to the October number of the Journal ef the e 
Justitute the following important observations of- solar 
tuberances, which entirely endorse the work done by Mr. ie 
in this country. We are enabled to place them thus early before 


‘our readers by the kindness of Professor Morton. 


September 4th, 1869.—Promiinences were noted on the sun's | 
limb at 3 p.m. to-day in the following positions, angles reckoned 
ati a “— 





bright. 
ey The following protuberances me 


1. Between +80” and + 1100, a long straggling range of pio- 
tuberances, whose form was as in Fig, 1. I dare not profess any 
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very extreme accuracy in the diawings, not being a practised 
<Laughtsman, but the sketch gives a very fur idea of the number, 
foim, and auangement. of the immense cloudy mass, whose 
icyht was about 50% and its length 330% (22,500 mile by 
1,350,000) The points a and $ weie very bright. 

2, +135° small, but very bright at the base, of this- form 
i 2). 

— 85° of this form (Fig. 3). 

The dark spot, marked c, was very cuiious, reminding one 
tiongly of the so-called fish-mouth in the nebula of Orion., I 
wy no change init for 20 minutes, On the other hand, the first 





Fic, a 


ene mentioned were changing 1apidly, so that at five o'clock 
he sketch which was diawn at two was quite inapplicable, only 
he general features i unaltered. 

4. — 128°, about 20° high, forked, as m Fig. 4. 

The stracture was arrus in every one but No. 3, which seemed 
aore like a mass of cumulus. . 

To-day, for the frst time, I saw 4, :eversed 
m the chiomosphere when the slit was tangent 
to disc; ga sialon the new lme at 2602 
cannot be detected as yet 

At 2.25, while examining the spectrtum of a 
large group of spots near|the sun’s western 
abe my aliention was diawn to a sap 
double Anedéish ness of the F Une (on the sun’s 
dwc, not at the edge), represented by Fig. 5, a, 
at the pointe. In a very few moments a 
brilliant spot ieplaced the knobs, not merely 
iterrupting and 1eveising the daik lme, bat blazing like a star 
ear the honzon, only with blue instead of red light ; it remomed 
or about two minutes, disappearing, unfortunately, while I was 
samining the sun’s image upon the graduated screen at the slit, 
a order to fix its posilion, which was at — 824, about 43” from 
he edge of the limb, about 15" inside of the inner of the 
spot-cluster. I donot know, therefore, 
whether it disappeared instantaneously 
or giadually, but presume the latter. 
_ Fig. 5, 6, attempts to give an iden of 
| the appearance. When I 1eturned to 

the eye-piece, I saw what is represented 

at Fig. ° ¢ &e On the upper (more 

refrangible} edge of F there seemed 
to hang a little black mote, makmg a 
baré, whose pomt reached nearly to 
the faint iron line just above F. As 
In om’s nilas, the ware- 
ength of F is 486°07, while that of 
the iron line ieferred to is 48592 (the 
units being mullionths of a millimetre}, 
This shows an absolute of O15 
in the waye-length, or a fraction of 1ts 
whole amount, represented by the 
ecimal 0°00030, and would indicate an advancing on of 
bout 55 5 miles per second m the mass of hydiogen whose 
bsoiption produced this barbed displacement. 

The barb continued visible for ut five minutes, madually 
asolying itself into thiee small Jumps, one on the upper, and 
wo on the lowe: line, Fig. 5, a. In about ten minutes more, 
1e F Ime iesumed its usual appearance. I did not examme the 

line, as I did not wish to disturb the adjustments and risk 

some of the cmious changes going on under my eye. 
ter the close of this stange phenomenon, I examined, with 

w luge telescope of 6-inch aperture, the neighbourhood ım 
hich this took place, and found a very small spot exceedingly 
lose to, 1f not actually af, the place. This was at 2.45. At 
.30 ıt had considerably, : 

Undoubtedly, the phenomenon seen was the same referred to 

Mr. Lockyes when he speaks of often the bright lines 
t the prominences not only at the san’s mb hut on his disc. 
t is the only tume I have had the good fortune to see it as yet. 





Fig 4. 
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GEOLOGY 


Structure of Eophytou 


THE Geological Aagasine for the present month contains a 

by Mr. Henry Hicks, describing the structure of a fossil, 

m the Lower Arenig rocks of Island, near St. David's 
which he considers to be an Zoshpron, resembling Æ, Linnea- 
num of Torell The rocks in which thw fosmi occurs iest 
conformably upon Upper Lingula flags, and underlie 1ocks of the 
Sladdaw or Tremadoc series. 

Mr Hicks desmibes and a ries the fossil under the name of 
Lophyten (?) explanatim, e desciibes it os a moderntely 
convex stem, about four lines broad, jomted, and nbbed through- 
out its whole length At one jomt in the specimen descnbed, 
the nbs bend outwaids, as if to foim a branch. The stem is 
covered by a very thin cortical substance, within which ıt 19 
composed of minute tubular columns, lying close together, and 
1unning the whole length from one joint to another. 


The Gewsgical Magaurxe also contains papeis by Mr, Rusku 
on Banded and Biecelated Concretions, illustrated with a plate 
and severul woodcuts ; by Mr. Poulett Scrope, on the pretended 
raised Beaches of the Toland Slopes of and Wales 
severely criticising Mr. D. Mackintosh’s recent volume on Geol 
and Scenery; by Prof Ha:kness, on the middle ZYeistocene de- 

ts of Bntain; by Mr. R. Tate, on additions to the hst of 
British Bracktopoda of the secondary rocks, including a table 
showme the distribution of the Butoh Lrasne Broach z and 
by Mr. W. H. S. Maisa Pe the occunence of ‘‘albite” in 
the granite of Leinster. id Enniskillen contributes a cata- 
logue of the type specimens of fosml fishes in his collection, 

number also contains the usual notices, reviews, and abstiacts 
of the proceedings of societies, correspondence, &c. 


SOCIETIES AND ACADEMIES 


LONDON 


Chemical Soclety, December 2—Dr, A. W. Williamson, 
F.R S, in the chair, Sir Roderick Murchison, Dart, F.R.S., 
Messrs, AL H. Cochiane, Edweaid Smith, T. Walton, ALR C.S., 
G. AL Hopwood, John Wiggin, Thomas Gibb, ond eatin 
Harrison weie elected Fellows, A paper on some points of the 
Chemical Nomenclature of Salts by Mr. H. G. Maden was 
read. The author advocated the use of the prefixes “ proto” 
and ‘‘per” instead of the termimations “ ous ” and ‘‘ic” in the 
nomenclatme of salts, and expressed his preference for the sys- 
tematic names formed from English words, as ‘ sulphate.” 
Dr. Attfield recommended an adherence to tn names hke 


‘‘calomel”’ and ‘‘corrosive sublimate,” when possible, as 
changes in theory necessmaily led to inconvenient alterations in 
nomenclatue. Dr. Williamson objected to Mr, Maden’s pro- 


posal to revert to the use of the prefixes ‘‘proto” and “per,” 
on the ground that they had formerly produced t confusion, 
paiticularly in the nomenclatme of the chlorides of meicury. Ile 
advocated an extension of the use of the terminations ‘' ous” and 
“ic,” which indicated the places of compounds in a senes with- 


out bi chemists to particula: views of constitution, IIe 
thought Mr. Maden’s preference for English words might be ca- 
ried too far and produce gach teams as ‘‘biimstonic acid” and 


¢ sharcoalic oxide.” 


Mr, Vernon Harcourt expressed his gene- 
1al concurrence with the author. 


Dr. Oding pointed out that 
In certain names, such as ‘ferri de of iron,” ıt was odyanta- 
cous to use both English and names, Dr, Voelcker thought 

t the employment of different names for the same substance 
famibarised chemists with different views of constitution. A 
communication from Mr, J. Hunter on the analyses of sea-water 
from different depths was read. The author gave the results of 
observations made during the recent scientific expedition of the 
Porcupine, 

Zoological Society, November 25.—Mı. John Gould, 
F.R S., V.P., in the chair.—Mr. Sclater made some remu ks on 
the condition of various‘ zoological gardens on the Continent 
recently visited by him, and on rere ammals observed in those 
establishments. The exhibited on behalf of Mr. Jobn 
Brazier, C.M. ZS., the of a megupode (A/egupodiis) fiom 
Banks Island, New Hebrides, indicating the existence of a species 
of this genus in that gioup of islands. A letter was read from 

MES, giving some confirmatory facts 
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a E a a engl iy wiraaean anges 
. Mr. R. B. Sharpe exhibited a of Aketo grandis, a rare 
"species of ki ner from the Terai of Darjeeling. Mr. Andrew 
Murray exhibited J of some articles of food sold in the 


` markets of Old i n consisted of Bai of-a 
frugivorous bet (Pterepus) icady trussed, specimens a mre 
crustacean (Callianassa turnerana), and the larve of a i 

beetle’ found m decayed -trees A letter was read from Mr. 


E. L. Layard, of Cape Town, F.Z.S., containing some remarks 
as to priority of discovery ae remarki e Tog aaa 
the hombills. Mr.°HL J. Elwes, F.Z. S., exlubited a p of 
horns of the Sinaihc (Capra nukana), and Mr. E 
Dresser, F.Z.S., some eggs of the little gull (Larus minutus) 

taken in Rosia. A communication was read from the 


Rey. O. P. Cam ere notes on some spiders and 
scorpions recentl ected in St. Helena by J. C. Melites, , 
Judging from this collection, which, however was of an 


extent, the character of the Aranemas of St. Helena a to 
Dear Ns stamp A commynication was read 
. from Dr, O. Finsch, C.L Z.S., and Dr. oe 
oo a small collection of birds recently received by the Museum 
; Cadcasa kon the Toni dandi The species contained 
in this collection were eleven m number, one of which, was 
believed to be new to scieiice, and was proposed to be called 
Myiolestes Heinsi. A communication was read from Surgeon 
Francis Day, F.Z.S., containing the second portion of his critical 
remarks on the fishes in the Calcutta Museum. . Two papers 
were communicdted by Mr. J. Brazier, C.M. Z.S., on the localities 
of ceitain es of land-shells and volutes found in Aushalia 
and the nei Ing - and on the ies of cones met 
- with in Port Jackson, N.S.W. Mr. R B. S ES 
on the birds of la collected "J J. Monteiro, Esq., w 
were accompanied by the notes of the or. The present 
collection contained twenty-nine species, many of which were of 
oe A communication was read from Mr. D. G, 
t, F.Z.S., containing a an us Pelocestrns. 


ena 
r. Whitely, being the 


Mr. John 
Gould, F. Z.S. cht and deserted a new spodka of Kinga 
from North-Western Australia, which he proposed to call Daces 
London Mathematical Society, November25.— Prof. Hirst, 
and su tly Prof. Sylvester, V.P., in the chair.—The Rer.. 
James a was admitted into the Society, and the Rev. Percival 
roast 
th 


6 surface rys — ($P (x+y +s I) = O, which has three 
s= bi nodes; it was constructed in cardboard to a scale of 24 
inches, as unit. A sufficient number (eleven) of sections «+ +y 


with regard to which the 
contains the central of 
ce with the three nodes, and js bounded by a 


of 
8 inches radins, with its centre at the origin, large to 
ay oe 


show the position of the three straight lines in the 
or nine), and to gi 
The interstices 


an ides how the surface extends to 












PLP i pase 


LISERESS 





BERtneys 


‘NATURE 


for election. Dr. O. Henrici exhibited a model. of 


[Dee 9, 1865, 


The tables, for convenience, refer to points instead of lines, 
and curves of given order instead of curves of given class, Thi 
sci do ected alain peel male 2 Thus, in the 
Table A above, opposite the word quartic and under the power 8 wr 


find the number 29. This means that if the eighth powers of thr 


ee ee ee E 
on @ quartic cirve. There are, moreover, “of the 


quartic by an octayic, which, in virtue of a theorem of Jacobi’s, b 
an additional piece of information, Mr.-Clifford also exhibited < 
second Table) B, constructed in a bimilar manner for surfaces. Mr. 
Roberts made a statement of a theorem in invariants, which, 
hovwerer, is so mixed up with other ‘considerations and detalls 
that it cannot well be: isolated and its circumstance 
explained without golog into further detalls than the limits of fhi 
notice permit, ee. Ge ~~ : 

EDINBURGH 


Geological Society, December 2.—Mr. Geikie,. F.R.S. 
president, in the chair, The first paper was on the Succes 
sion of the Laurentian, Cambrian, and Lower Silurian Rocks o> 
the Shores of Loch Broom, being a letter addressed to the pre 
sident by Sir Roderick Murchi : s 


-Sir Roderick Murchison, in his paper, after alluding to hi 
previous researches in’ Scottish ogy, ‘and especially to tb 
order which he had been to establish among th 
rocks of the north-west : 


sults of-a visit which he had paid 
Ross-shire, the shores of Loch Broom he found clear sec 
tions confirmatory of his previously’ published views. Amon; 
the Summer Isles at the mouth of that loch the Laurentia 
gneiss is found with its usual characteristic phical che 


Silurian series, From the upper part of the u 


rock there is a perfect ascendmg passage with u 
lara Pd sen are sige bal nae 
this fresh a 


ee oe i y displa 
valleys at the south end of Bute one the 

features of these apart sesh pelea wit 
which any vent or-true point can now b 


they : 
through the plateanx is the continuity of the severy 
Glance. the errs of Geo ee 
A closer -erain 


Dee. 9, 1869] 


nation often shows that though the terrace may run on, the rock 
of which it consists is formed of different sheets, which, though 
lying on the P PE have proceeded from different 
vents, Mr. Geikis pointed out the structure of- some 
of the volame plateaux of central France as illustrative of 
those features of the Scottish plateaux to which he had re- 
ferred. (2) While the western half of the Scottish carboni- 
ferous area is characteiised by the wide extent of its volcanic 
platenux, the eastern half is as strikingly disthiguished by the 
abundance of its points of local eruption, Traces of these in- 
dependent but closely segiegated vents are scattered over almost 
the whole extent of Fife and the Lothians. They belong as a 
whole to the lower division of the carboniferous formation. The 
evidence by which their position can now be necet tained consists 
of masses of stratified tuff, frequently associated with contem- 
polancous n of melaphyne. e number of the Dang 
some parts o country must have been very i 
the deposition of the lower carboniferous rocka, the area of Lain- 
lithgowshire and gieat part of Fife and East Lothian was dotted 
over with Lila volcanoes: each throwing up its cone of ash, or 
here and there emitting also a short current of lava. In some 
places the vents were so closely placed together, that their ejec- 
tions famed in the end one | volcanic bank, such as the 
Garlton Hills and the range of heights between Bathgate and 
‘Linlithgow. The vents were local in their develop- 
ment. Thus, while they continued in activity throughout Lm- 
li ie and Fife, as well as in Haddingtonshhie, the inter- 
a, as of Edin ire remained almost without them. 
Their long continuance m the districts where they had once 
broken out is remarkable. bras Sek time represented by the 
deposition of many hundied feet of strata, the area of Linlith- 
gowshire continued to be the theatre of a wonderful volcanic gc- 
tivity, new cones breaking out as the old ones were washed down. 
Yet the county of Edin only a few miles to the east, remained 
“during that long period almost wholly unaffected by any volcanic 
action. Reference wasthen madeatsame to the extmct volca- 
noes of Auvergne and the Eifel, and it was that in their form 
and distribution, their small size, the nature of their products, and 
the protracted period during which they had been in activity, 
they enable us to tealise vividly what was the condition of a 
part of central Scotland durmg the earlier ages of the car- 
erous period. The concluding portion of the paper dwelt 
upon the denudation of the volcanic rocks of Auvergne and of 
Scotland. Mr. Scrope had shown conclusively that the wide 
and deep valleys of the Loire, the Dordogne, and other streams 
of central France had been corved out of volcanic rocks and 
fresh-water strata by subaerial erosion alone. The form and 
structure of these valleys were com with those of valleys 
which have been excavated ont of volcanic rocks in Scotland, 
and it was that the similarity of result was im all proba- 
bility due to a similarity of canse. In the Scottah valleys the 
influence of ice, and perhaps, in some cases, also of the sea, 
had come into play to angment or modify that of the subscrial 
forces, Yet there. was every reason to believe that in Scotland, 
as in Fiance, the main share of the work had been done by 


rains, frosts, and streams, 
$ DUBLIY 


Royal Irish Academy, November 30.—-The Earl of Dun- 
raven, F.R.S., V.P., in the chair, The minutes of the former 
meeting, ee been read and approved of, were signed. The 
chairman briefly expressed his regret and that of the Academy 
at the resignation of their former. president, Lord Talbot de 
Malahide, and stated that he wns ieady to receive the names of 
any candidates for the vacant office. The Rev. Dr. F.R.S., 
Piovost of Trinity College, proposed that Professor Jellett should 
be elected president. all the membeis of the Academy 
he knew of none save one (Rev. Dr, Salmon, F.R.5S,), who, in 
his opinion, from his great scientific attamments, was so eligible 
for this-impoitnnt post; and his friend Dr. Salmon had announced 
his determination to withdraw his claims in favour of Mr. Jellett’s. 
Air. Jellett was disti ed not only for his knowledge of the 
higher -branches of mathematics, but also for his knowledge of 
their app lafen, a combination not often to be met with in the 
same individual. He felt sure that 4h. Jellett’s presidency would 
be as distinguished as that of any of his m. Dr. Stokes, 
F RS. (in the absence of the Rev. Dr. Russell, President of 
the Royal College of Maynooth), seconded Mr. Jellett’s nomina- 
tion. He ieminded the Academy of the importance of having 
for its president one who was oval wera in its affairs, and Mr. 
Jellett, when secretary of the council of the Academy, hadacquired 
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this knowledge. He would not refer to Mr, Jellett’s position as 
a man of science, but he would remind that large and influential 
section of the Academy, the antiquaries, how much assistance 
they could have, and were constantly having, from science. 
Archseology was intimately connected with the natural sciences, 
Even the laws relating to the flow and ebb of the tides wee 
shown by Piofessor Haughton to be thus connected, for he bad 
calculated the hour of low tide in the Bay of Dublin on the da 
of the battle of Clontarf, and his hour absolutely coincides wit 
that named inthe mitten record as translated by the late lamented 
Dr. Todd. Str William Wilde said that the provost had spoken 
of Mr. Jellett’s position as a man of science, and Dr. Stokes 
had spoken of his general attainments and knowledge of the 
Academy's affairs; but he wished to : of him as a colleague 
with whom he had been associated for many yeas, and as an 
honest, straightforward man, who, irrespective of all paity feel- 
mg, did what he considered right without fear, prejudice, or 
favour. The Academy had hed “antiquarian” piesidents ; it was 
now time to have one sclentific president, and so win back many 
scientific wanderers. He felt sue Mr. Jellett would never 
eli the mterests of the anti in the Academy, and 
he looked forward tó a might cueer for the Academy under 
Professor Jellett. Dr. Stewart, as a zay cle member of the 
Academy, supported Mr. Jellett’s claims. ee being no other 
can e pro the ballot was opened and sciutineers 
ted. chairman announced that there appeaied, for 
ee E, 55 votes; for Sw R. Kane, 1. He therefore 
declared Mr. Jellett duly elected as president. The chairman 
then, with afew poeta vores in which he congiatulated the 
Academy on its choles: resigned the chair fo the new piesident.— 
Sir W. Wide exhibited a number of antiquitles found in the 
counties of Dublm, Londondeny, and Queen’s County, among 
which were a spirally twisted gold torque, either used as n finger 
ring or a head ornament, three mammillary brooches, some 
ents of bronze rings and biacelets, and a semicucula: mooch 
tiful decoration and unique form. The iemninder of the 
collection was chiefly of iron, and consisted of three very fine 
swords with hilts. bie William also exhibited a collechon of 
antiquites and casts from North and South America. — Professor 
Apjobn, ALD., :ead a paper ‘On a new step in the analysis of 
sugar.” Hestated that crude EA Da ay Ea contained 
three varieties of saccharine matter, in the case of such a 
mixttie; the method hitherto in tse only accomplished the 
estimation of one of these, that usually known under the name 
of Cane Sugar. The means of obtaining its amount, by the 
optical saccharometer alone, or by Barreswil’s solution, each 
being applied befme` or after conversion, he then briefly 
explain Pe ey ee a E 
optical nor the chemical method could give any information in 
relation to the amount of inveited sugar or of grape sugar 
(crystallised glucose) which might to be present i 
problem, however, he thought coul completely solved by 
a combination of the processes adverted to, and this he de~ 
monstrated by aog attention to two equations—the one ` 
the result of an observation with t s EN ARE 
the other that obtamed by operating on the solution of copper 
with the syrup both before and after its inversion, cso 
ions involved three unknown quantities, but one of the 
three (the cane) might be determined by a meliminary observa- 
tion with the sa , and as by this contrivance the 
number of unknown quantities would be 1educed to two, the 
pfoblem admitted of a complete solution. This method of 
analysis he had ee to several saccharine substances, 
and with satisfactory ts. 
Royal Geological Society, November 10. — Dr, W. 
Stokes, F.R S., in the ae em eae eee rend a 
on the discovery a pa Albite in the Dalk? 
penis the mineral yras found by Mr. W. H. S. Westropp, 2 
small mixed with ciystals of fluorspar. The eustence 
of this felspa: in the Leinster granite was predicted by Professor 
Haughton some years since, but it had not been found in a 
e crystalline form until these specimens were discovered. 
fact adds a new imk to the chain of observations made by 
Professor Haughton relative to the classification and origin of 
granites, and shows the connection ,between the three gicat 
pianite masses of Mourne, Leinster, and Cornwall, in of 
which now the presence of albite has been distinctly ascertained. 
—Dr. Macalister exhibited some human and canine bones brought 
by Mr. H. Ormsby, . Geological Survey, India, from the 
rating, Island of Elgg, tbe remains of 


of 
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* thing quite different from either; and that those who tho 


- ‘in several large cities, at one time 
-7 death-rate among their inhabitants, buf which, by the papal i 


-l 
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some of the Macdonald clan, who were smothered there in the 
Sixteenth century.—Dr. Foot exhibited human bones from the 


‘cave of Dunmore, county Waterford, the remains of an Irish 


tribe suffocated there in the tenth. century.—Specimens of the 
rold-bearing quartz of South Australia were sent for exhibition 

Mrs. Gray, of Nareebnaieeb, and of the bmn oats of 
the Rocky Mountams by Dr. Tievor, of Mentena.—Mr. Harte, 


- County Surveyor of Donegal, exhibited some specimens of polished 


1ed granite, from that county; which were of great beauty, similar 
in ‘appearance to that of Peterhead, Aberdeenshire. " 
Natural History Society; December 1.—Mr. W. Andiews, 


. V.P., in the chan. Dr. A. W. Foot 1ead a paper entitled 


1‘ Notes on lish Lepidoptera collected during the sum- 
mer.” These notes were chiefly r1ecoids of a aa ener 
excursion in which no very great raritles were met with. Coelsar 
edusa was found abundant in the County Kilkenny, and Vanessa 
adi was mentioned on the authority of a friend as havi 
seen In the County Wicklow. Mr. Williams, Mr. F. W. 
Kuby, Mr. Montgomery, and Dr Haughton made remarks on 
the interest of many of the facts recorded in these notes. Mr. 
W. Andiews, the chairman, stated that it was a mistake to 
call Chrysophanus dispar the aice copper; that C. of 

was the scarce co e asserted that C. distar was not ‘rare 
in land, and that-he had met with it in Kerry. He also said 
ihat the Limenitis which he had exhibited some 
from Tarbert, was neither Z. s/s nor L. iHa, but some 


was Z. cawtlia were quite wrong. He said he would bring all 
these facts before the society at-another time, [Perhaps some 
of our entomological readers will enlighten us on these points. 
Is it possible that C. dustar is not a scarce y? not 
C. virgauree a continental insect? If the Lémenitss referred to 
is not, as competent authorities assert, the Z. cawui/a of the Con- 


tinent, what species is it 7] . 


, NEWCASTLE-UPON-TYNE 
Chemical Society, October 28. Annual Meeting.—Mr. L 


` Lovwthian Bel, F.C.S., President, in the chair. After the tran- 


saction of the buriness of the Society, the President read „his 
address, in which he refened to the moa important subjects 
‘which had the attention of the Soclety at the evening 
He dwelt at 1 upon Mr. Pattinson’s paper an 
the ions between dnd Foreign Alkalimetry and 
Chiorimetry, which poin out the fallacious iesulis arisi 
from the retaining of the old atomic weight of soda. He also 
called attention to the importance of Mr. B. S. Proctor’s paper 
on the Root of the Rhubmb Plant, which exposed the fallacy- 
bt on is ee ee for the sake 
mele appearance, to reject the portion richest in 
the active principle. The following extract from the address, 
alluding to the relations of science to the public health, is per- 
tculaily inte estmg caine (bce eae a of the 
truths ierealed by means of chemical there is none 


more e mie to the philosopher or to the philanthropist than 
that daly ernst aae subsea vient to the protection 
and promotion of the public health. It has been reserved almost 
for our own time to have it demonstrated that observance of 
certain so-called sanitay tions is connected by the closest 
bonds with the rate of . This has been proved y 

cuous for the high annual 


dealing with the causes of offence, now escape from the 

which never fails to attend on the tiansgresslon of any peat 
. We need not, indeed, go far for an example in 
illustration of the doctrme I am enfoicing, for in the very 
“town in which we are now assembled, the rapid inmease of 
population had ontgrown as it were some of those means and- 
appliances which must accompeny the «crowding eee of 
a vast number of human on a small mea of proud, 


. The municipal authorities of Newcastle were no sooner pio- 


. order to grapple with the evil, and we have, in 


perly impressed with the vity of their position, and con- 
vinced that Gis ranedy aai raroa ested in their own 
hands, than the most vigorous measures Were resorted to in 
uence, to 
ulate ourselves on a remarkable alteration in. the death- 


“rate of this town, It may not be unworthy of mention that the 


first quarter of 1866 exhibited a mortality co ing to 48'4 


$ rrespondmg 
. for every thousand of the inhabitants, and thet the average for 


“the. whole of that year was a mere fraction-yvithin 40, viz, 397. 
Taking 10 years, ending with 1860, it as 35'4 per rodo,, Jt 
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cannot be otherwise than satisfactory to compare this with the 


three| quarters of the present year, which is only 26°2, and for 
the last quarter the deaths only amounted to 23°3 per 1000; in 


short, from having held a most unenviable pomtion among 
the most unhealthy towns of the empie, we are now cop- 
spicuons among those in which the montality is the lowest. 


I am glad to be able to state that the condi of our atmo- 

as affected by the burning of coal and the emission of 
objectionable va ig now the attention of a Com- 
mittee, with the Mayor at its head, appointed to inquire into the 
subject. J trust, now that the public mind has been directed to 
the evil of a smoke-obscured sky, or poisoned air, befoie long, 
the inhabitants wiil experience a happy change from the 1eśult of 
the lebours of those chaged with the investigation. It is only, 
however, due to our chemical manufactorers to sinte “that they 


are fully alive to the impotnnce of not tting any unne- 
cesary escape of vapours, having an value to themselves, 
and very inconvenient to others when set at and therefore, 
thal they do not mtend to 1est content with occasional visit 


of the Government inspector, or of their own’ superintendents, 


bat me making for the permanent and continuous 
sampling of the after they have pesed their cond 
a observations in this dhection, will, I fi 


- be much lightened by a very ingenious aspirator, con- 
EN Aei cet deer E ig now on the teble, to 
which I invite iorn ve, myself, been engaged 
for some time in an examination of the state of combustion ex- 
petienced by the fue. in our blast-fornaces, and I am xo satisfied 
that a proper.study of the phenomena attending it involves con- 
sid s of the utmost importance to the iron-amelter, that I 


Sper E A A asc a ~ 
ratus of Mr. Swan is capable of affording.” The officers of last 
year were re-elected by a large majority. a mY 


Norwicu . ce 
Géological Society, November 11, Anniversay Meeting. 
The Rev. John Gunn, F.G.S., President, in the Chair. e 
President and Hon. Secretaries (Mr. J. E Taylor, F.G.S., and 
Mr, Jobn King) were re-elected. In his opening address Mr. 
Gunn alluded to the death of one of the hon. members of the 
Society, Mr. Bernard B, Woodward, Referring toa paper by 
Mr, Hamer, F.G.S., on the Chillesford clay and the crag con- 
taining 7ediina balthica, he stated that he had himself published a 
diagram of the coast and inland sectidns of Norfolk, and a de- 
scription of what seemed to him a downthrow of Chillesford clay, 
or an upthrow of the chalk. He had also instituted a series of 
measurements of the various levels at which this bed a 
aboye the water, with a new to determi the amount om 
disturbance, and had found the heights ran from foniteer 
to thirty-two feet. He thought that the difference between the 
coast and inland sections t be due to this disturbance. Mr. 
Gunn then noticed an excursion which had. been made by the 
Society to Aldborough, where’ the Norwich cag had been found 
near the rallway station, associated with undoubted red trag 
forms. He also adveried to ‘the- paper by Mr. Tylor (reac 
before the Geological Society of London) on Valley Gravels. 
In the discussion which followed the President’s 1 cs, Mr. 
Harmer gave an outline of the theory he had put forth in hb 
Pa ith relerence to (he bed of shellac Tallina 
ta, . Both he and Bir. Searles Wood held this to be the 
base of the lower drift beds, and contended that a great chang 
in the physical geogiaphy of the Eastern counties had take: 
place between the period when the upper and lower Norwich 
had been fotmed, and the time when the Talina balthecr 
had been deposited. The former had been deposited in a» 
estuary opening to the south, the latter in a-similar one opening, 
to the north, This argued an oscillation of level in the mean 
time Mr. Harmer also expressed hhmself the. thear: 
that so-called valley gravels wero of fluviatile origin, and pointes 
to Lopham Ford, where_the height of the ground was onl: 
twenty feet above water level; and yet which was the point o 
depaiture for two streams whose much higher benks at som 
distance were covered with valley giavels containing flint imple 
ments. With regaid to the opinion that many of the 
implements had been rolled down or transferied to the lowe 
levels, Mr. J. E. Taylor stated that at Sainton Downham thes 
implements were fonnd in their most perfect and totally unaltere: 
condition at the lowest levels. progr al H sirens welt a 
freah as when the weapons left.the hands of ther makers. H. 
suggested that the vicmity of Lopham Ford might haye bee 
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denuded by atmoepherical action since the angin of the present 
rivers Mr. Taylor then gave an account of a recent viat to 
Chillesford, in Suffolk, where he had studied the typical section, 
and taken an myentdry of the commonest foils and their mode 
_ of occurrence. The crag intercalated between the Chillesford 
clay contained great quantities of Afadra siida. This was the 
“shell found so abundantly at A near Norwich, in a 
bed resting on a portion of the Chillestord clay. The usual beds 
which, in the neighbourhood of Norwich, were found underl 
this clay, were absent at Arminghall, so that the clay rested on 
the solid chalk. He had no doubt, therefore, that interca- 
lated cmg at Chillesford was represented at Arminghall by the 
Mactra solida bed. ; : 
PARIS 


Academy of Sclences, November 29.—The followi 

mathematical papers were read :—On a potential of the 

kind which solves the equation with differences of the 
fourth order, the intenor Equilibrium of elastic, 
amorphons, non-isctropic substances, by M. de Saint-Venant, 
and a note on a certain class of differential equations of the 
second order by M. I e A note found iaag the papers 
_ of the late M. Foucault on the construction of the optical 
te was read. It gave a description of the method adopted 
y AL Foucault to o a perfectly plane surface of lata, 
and was supplemented sone vernal of Mi A Maranon ile 
experience m the employment of the same method.—M. P. 


Gervais ted a note accompan ba dep relating to 
the anatomy of the Great Anteater.—M. Melsens communicated 
a memoir on the Y of Projectiles Resisting 


- Media, in which he treats of the con ce of air by projectil 
mo through it, and he alie of [he compression of the alt 
upon the course of the projectile—M. Scoutetten presented a 
nove on the Preservation and Im of Wines by Means 
of Electricity. He stated that by the application of a cunent of 
elech ici goie by a battery, and passed into the wine by 
rocans of platinum electrodes, its quality is greatly improved.— 
AL A. Gerardu remarked upoa the unhealthy conditions produced 
by the di of the water of starch mannfactories into rivers, 
ard maintained that he had restoied some rivers into a healthy con- 
dition by cansing P | albiuminousand otherorganic 
refuse to be upon well-drained arable land. A pers 
of floodgates with a constant yield under 


. P. Desains and E. Branly communicated some 
pet ear paar eee recent They have found that the 
ihc action of the sun increases in intensity with the altitude 
of the place of observation, but that the hansmisability of the 
rays water diminishes with the altitude. The transmissi- 
ity of the solar heat through water and elum was found to be 
E D pesto rp O A O aarti at tired 
case in October as in August. The authors stated that their 
varia ig observations were in accordance with the preceding 
resulta paper by M. J. Montier on the expansion of gases 
was presented, as a note on molecular actions in chlorine, 
bromine, and iodine, by M. C. A. Valson. In the latter the 
author described his iments to ascertain the amount of 
molecular action in chi aan e Raat 
the height to which solutions of precisely equivalent quantties 
their salts would rive by capillary action. From his results he 
inferred that if chlorine and iodine could eamly be brought into a 
liquid state, the ot elevations of the bodies abore- 
mentioned in a tube 1 milli in diameter would be respectively 
6, 5'5, and § millimetres. The anthor suggested that the capillarity 
ee a 
remarked that in its physical properties bromine nearly 
midway between chlorme and i MM. Odet and Vignon 
presented an account of a new method of i 
nitric acid, founded upon that 
the 
of arotyle by the action of oxychlonde of horus upon nitrate 
Spies or ever ie veces ol tue habie af EROL were 
Smee ee ay ee eee Oe ee at © (epee oh 
140°—158° F ; the products of the reaction were conveyed into 
a tube immersed in a mixture of ice and common salt, where they 
farnished colourless ic needles ting all the properties 
degcribed by H. te-Claire e. The authors descnbed 
a simp form of apparatus in which the acid may be pro- 
duced without the preliminary ion of chloride of azotyle, 
and indicated the reactions which take place. M., J. Roussin 
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communicated a paper on the preperation of hydrate of chloral 
and on its characters when ' His process consisted in sub- 


Mitting the crude ne mass obtal by passing dry 
chlorine through, absolute alcohol to pewne until it ıs 
quite dry, then pla it in a retort with a little powdered chalk 


and distilling it M. Dubrunfaut presented a paper on inverted 
sugar, in which he declared the results lately communicated to 
the Academy by M. Manméné to be erroneous.—A memoir by 
M, E. Van en on the mode of formation of the ovum and 


we shall probably advert elsewhere. -—M. o O pam 
ts of hius 


ot; on a new elec- 
ially metallic) sub- 
M. Trouvé; on 
A. Vaillant ; a 


trical explmer for detecting foreign 
stances in the tissues of the human ; 
a system of aerial navigation (title only), ty 
description of clinical ts upon the therapeutic effects of 
biomide of morphine and bromide loitaline (title 
only), anc an indication of a mode T one Enei y cauterisa- 
tion (by the use of phenic and sulphuric acids), by M, Delagrée ; 
and a note on the sup inflnence of subterranean marshes in 
the development of intermittent fevers, by M, Colin. 


BERLIN 


ened surface depends paren upon the refraction which the 
heat undergoes in issuing from 


Dr. Gunther's M biserialis, from the Galapagos group, 
may be synonymous. it be distinct, the number of reptiles 
from these islands will only be seven.—Prof. Pringsheim rend an 
elaborate memoir on the conjugation of swann-spores, the 
morphological primary form of reproduction in the le 
i and a communication was presented by Dr. K. 
Schultz on the diathermancy of a series of substances 
for dark heat. ee ee ene et 
many more substances supposed allow a con- 
deat amount of the dark heat ay POR by lampblack at 
212° F. to through them. He enumerates binary com- 
pounds of chlorine, bromine, fluorine, and iodine, and a num 
of sulphides, and shows their behaviour in this respect by p” œ^ 
of percentage tables. ) 
German Chemical Society, November 12.—The follow. x 
pers were read :—Otto on Mercuric Phénylide.—Kolbe: 
pone Experiment to demonstrate the increase of weight of 
burning substances —Kempf on Carbonate of Phenyl —Car- 
stanjen on the Acton of oas Chromium on Hydro- 


on the Achon of Iodine on Thiobenzamide.—Filedel: Pails Corre- 
spondence.—Richter: Petersburg Correspondence. 


BONN 
Natural History Society of Rhenish Prussia and 
Westphalia.—The antumnal gathenng of this soclety took 
place on the i1theOctober, the day so widely observed as the 
turali ial > eae ie = “the 
na a commemoration of the 
hilosopher of whom the Germans are so justly proud. 
following are the more important communications sub- 
mitted to the society :—-The veteran ea Sas ve an 
account of the apie ee four In number, slace Novem- 
ber 1868 have visited the province, specifying the extent 
of country subject to their and ing at the al 
hymcal characters of earthquake phenomena. He was followed 
= Prof. Troschel, who showed the Importance of a study of the 
Pa distribution of animals as indi the configura- 
on of the earth's surface, and the distribution and water 
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at the time of the commencement of the eatsting penod of geological 
history. The Professor's ilustmuons weie chiefly denved from 
his invesligntions of the distnbution of sea-fish and land-snaus 
Professor F. Zirkel, of Kiel, made some communications on the 
muna alogcal constitution of the basalt-Javas of Laacher See and 
the Efel. Professor von Rath descnbed n new mineial fiom 
Laacher See, which he proposes to call Amblystegite, in allusion 
to the extreme obluseness of some of its angles Jt » of a 
1eddish brown colour; hardness almost equal to that of quartz ; 
specific gravity 3'454; melts with great difficulty, forming a 
black glass insoluble in hydrochloric acid. In composition it is 
allied to hypersthene, but 1g disunguished from that mineral by 
the absence of the charactenstic cleavage. Eatrmacts fiom a 
paper by Professor Fublrott on the caves of Grevenbrick and 
the Ilonnethal were then read; and Professor Schaffhausen 
availed hunself of the opportunity of insisting upon the desim- 
bleness of a systematic exploration of the bone-yrelding caves in 
which Westphalia 1s so nch. We are glad to hear that steps 
are being taken to inise funds foi thus purpose among the mem- 
bers of ile society. The most important finds in the Greven- 
bruck cave are coprolites of hycenn, and two human lower jaws 
of pnmitive foim. 

: VIENNA 


Imperial Academy of Sciences, Novembe: 18,—Piofessor 
Unger communicnted a memoir on the anthracite deposits in 
Cannthias He stated that nineteen species of plants, chiefly 
ferns, have been detected in the shales accompanying this 
deposit. They agree with those of the coal-measwes, and eight 
of them occur also in the anthracite deposits of Styiin, Sw jer- 
land, and the French Alps. Two undesenbed Fem-stems were 
gedaan noticed by the author, who took the opportunity of 
opposuig the ordmary notion that the Stgwearae me the roots of 
Spillare. Of the latter he regarded those species which have 
not furrowed stems, as feng. —Dr. C. Jelinek presented a pre- 
et communicalion upon the hurnmeane-like storm which 
visited Vienna on the 14th November, The greatest velocity of 
the wind was 46°6 Pais feet pei second, about noon: the dimu- 
nulon of buometnc presmire continued until 6 Pim, when the 
meicury hnd fallen 7°17 lines, the velocity of the wind being 36 5 
feet per second —Duector Tschermak communicated a memoir 
on anew salt hom Hallstadt. This mineral, to which the-author 
gives the name of Astrakanite, occurs miaed with common salt, 
anhydrite, und a misture consisling chiefly of sodium sulphate in 
the Christina gallery at Halltadt. It forms a blush layer, the 
colour being due to enclosures containing iron, and the crystals, 
which ore very small and occur in diuses, being fiequently 
colourless, Its composition 1s expressed by the formula, MgSO, 
Na,5O,, 4aq, so that rt is the third natara! magnesium-sodium 
sulphate with which we are acquainted. M ‘l’schermak also 

resented a paper by AT. P. Hausenschild, mving an account of 
is microscopic examimation of the minerals called Predazzite 
aml Penentite By the examination of (hin slices of the most 
homogeneous looking specimens, the author found that two 
minerals may E ee m them with certainty, namely, 
calcite and brucite — Dr. Samuel Stein presented 2 memoir 
entitled ** Contnbutions to the theory of ordinary (not muscal) 
sounds, ns an objeciive chuacter, with reference to the special 
requirements of medical dingnosis."—Piof. E. Ludwig presented 
n paper by himself and Dr J Hein upon the synthesis of 
hydroxylamine, which, they snid, may be effected by the duect 
nddition of nascent hydrogen to pure nitidus oxide as follows .— 
1O + H? = NH?O.\ 
The process consists in passing nitrous owde through a mistuie 
of tin and hydrochlone acid, freeing the fluid from tim by sul- 
phuretted hydrogen, evapomting the filtrate from the sulphuret 
of tin to dryness, washing the residue in cold and dissolving it in 
hot alcohol, separating the ammonium chlonde with platinum 
chloride, and precipitaung the pwe hydiochlpmte of hydroayla- 
mine by anhydrous ether. The analysis arm! measurement of the 
crystals thus obtained proved therr identtly with Lossen’s salt. — 
‘The following memoirs weie presented, but only their titles ore 
iven: By Prof Hyrtl, “On a preccorneal vascular net in the 
uman eye,” and “On an insular mlereninted bone in the 
parietal bone ,” and by Piof. B Lapschin, of Odessa, ‘‘ On the 
specific gmvily of the water of the Biack Sea,” and “On the 
comluctibilily of cork for heat, and its apie ee to the con- 
struction of a barometer.” Prof. Julius Wiesner alo presented 
a memouw on the origin nnd inocrense of Bactma, the results of 
which had been communicated to the Academy on the 29th April 
last. 
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DARWINISM AND NATIONAL LIFE 


TEE Darwinian theory has a practical side of infinite 

importance, which has not, I think, been sufficiently 
considered. The process of natural selection among wild 
animals is of necessity extremely slow. Starting with the 
assumption (now no longer a mere assumption) that the 
creature best adapted to its local conditions must pre- 
vail over others in the struggle for existence, the 
final establishment of the superior type is dependent 
at each step upon three accidents—first, the accident of 
an individual sort or variety better adapted to the 
surrounding conditions than the then prevailing type; 
secondly, the accident that this superior animal escapes 
destruction before it has had time to transmit its qualities ; 
and, thirdly, the accident that it breeds with another 
specimen good enough not to neutralise the superior 
qualities of its mate. In the case of domesticated animals 
the progress is incomparably more rapid, because it is 
practicable, first, to modify the conditions of life, so as to 
encourage the appearance of an improved specimen; next, 
to cherish and protect it against disaster ; and, lastly, to 
give it a consort not altogether unworthy of the honour of 
reproducing its qualities. The case of man is intermediate 
in rapidity of progress to the other two. The develop- 
ment of improved qualities cannot be insured by judicious 
mating, because as a rule human beings are capricious 
enough to marry without first laying a case for opinion before 
Mr. Darwin. Neither would it be easy, nor, perhaps, 
even allowable, to extend any special protection by law or 
custom to those who may be physically and intellectually 
the finest examples of our race, Still, two things may be 
done : we may vary the circumstance of life by judicious 
legislation, and still more easily by judicious non-legisla- 
tion, so as to multiply the conditions favourable to the 
development of a higher type ; and by the same means we 
may also encourage,or at least abstain from discouraging, 
the perpetuation of the species by the most exalted indivi- 
duals for the time being to be found. Parliament, being 
an assembly about as devoid of any scientific insight as a 
body of educated men could possibly be, has not as yet 
consciously legislated with a view to the improvement of 
the English type of character. Without knowing it, how- 
ever, the Legislature has sometimes stumbled on the right 
course, though it has more often blundered into the wrong. 
Our free trade policy has furnished special scope and 
special advantages to the energetic enterpnsing character, 
and so far has tended to perpetuate and intensify the type 
which has given to littl England her wonderful pro- 
minence in the world. On the other hand, the steady 
refusal to make a career for scientific men hag drained 
away most of our highest intellect from its‘proper field, 
and has subjected the rest to an amount of discourage- 
ment by no means favourable to increase and improve- 
ment. Our laws and customs practically check the growth 
of the scientific mind as much as they tend to develop 
the speculative and energetic commercial character, 

We do not expect for a long time to hear an orator in the 
House of Commons commence his speech by announcing, 
(as a distinguished member of the Austrian Reichsrath 
recently did, in a dehate on the relation of the different 
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nationalities in the aise) that the whole question is 
whether we are prepared to accept and act upon the 
Darwinian theory. But even an average English M.P, 
may be brought to see that it may be possible, indirectly, 
to influence the character and prosperity of our descen- 
dants by present legislation, and none will deny that, if 
this is practicable, a higher duty could not be cast 
upon those who guide the destinies of a nation. 

A glance at the operation of Darwinism in the past, 
will best show how potent it may be made in the future. 
Look at English progress and English character, and 
consider from this point of view to what we owe it, 
There were originally some natural conditions favourable 
to the growth of our commercial and manufacturing 
energy. We hadan extensive coast and numerous har- 
bours. We had also abundance of iron-stone in convenient 
proximity to workable coal. Other nations either wanted 
these advantages or were ignorant that they possessed 
them. These favourable conditions developed in many 
mdividuals a special adaptability to commercial pursuits, 
The type was rapidly reproduced and continually im- 
proved until England stood, in the field of commerce, 
almost alone among the nations of the world. And what 
is there now to sustain our pre-eminence? Nothing, or 
next to nothing, except the type of national character, 
which has been thus produced. Steam, by land and “sea, 
has largely diminished the superiority which we derived 
from the nature of our coast; and coal and iron are now 
found and worked in a multitude of countries other than our 
own. Our strength in commerce, like our weakness in 
art, now rests almost exclusively on the national character 
which our history has evolved. 

Take another example of the character of a people 
produced partly by natural conditions of existence, but 
far more by the artificial conditions to which evil legis- 
lation has exposed it. What has made the typical Irish- 
man what he now is? The Darwinian theory supplies 
the answer. Ireland is mainly an agricultural country, 
with supplies of mineral wealth altogether inferior to those 
of England, though by no means contemptible if they 
were but developed. This is her one natural disadvan- 
tage, and it is trifling compared with those which we in 
our perversity created. For a long period we ruled 
Ireland on the principles of persecution and bigotry, and 
left only two great forces at work to form the character of 
the people. All that there was of meanness and selfishness 
and falsehood was tempted to servility and apostacy, and 











“flourished and perpetuated itself accordingly. All that there 


was of nobleness and heroic determination was drawn into 
a separate circle, where the only qualities that throve and 
grew were irreconcileable hatred of the oppressor and 
resolute but not contented endurance. The two types 
rapidly reproduced themselves, and as long as the external 
conditions remained unaltered, they absorbed year by 
year more and more of the people’s life ; as, if Darwinism 
is true; they could not but do. And what is the result now? 
A great part of a century has elapsed since we abandoned 
the wretched penal laws, and yet none can fail to see in 
Ireland the two prevailing types of character which our 
ancestors artificially produced, the only change being that 
the two types have become, to a certain extent, amalga- 
mated in a cross which reflects the peculiarities of each, 
Whether future legislation may so far modify the conditions 
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of Irish existence as to work a gradual change in the 
national character, is a question of much interest, but 
too lage to be discussed just now. In any case we can 
scarcely expect the results of centuries upon a national type 
to be reversed in less than a succession of generations, 

Still confining myself to the past, let me point again to the 
very marked qualities which the conditions of their existence 
have produced in the people of the United States. They 
Started with a large element of English energy already in- 
grained into them; they have been reinforced by millions 
of emigrants presumably of more than the avernge energy 
of the various races which have contributed to swell the tide. 
Added to this, the Americans have enjoyed the natural 
stimulus of a practically unlimited field for colonisation. 
Only the resolute, self-reliant settler could hope to 
prosper in the early days of their national existence; and 
self-reliance approaching to audacity 1s.the special type 
of character which on the Darwinian hypothesis we should 
expect to see developed, transmitted, and increased. 
How far this accords with actual experience, no one can 
be at a loss to say. There is probably not a nation in the 
world whose peculiarities might not be traced with equal 
case to the operation of the same universal principle. 
And the moral of the investigation is this: Whenever a 
law is suffigiently ascertained to supply a full explanation 
of all past phenomena falling within its scope, it may be 
safely used to forecast the future; and if so, then to guide 
our present action with a view to the interest, and well- 
being of our immediate and remote descendants. Read by 
the light of Darwinism, our past history ought to solve 
a multitude of perplexing questions as to the probable 
“supremacy of this or that nation in times to come in the 
field of commerce, as to the effects of emigration and im- 
migration on the ultimate type likely to be developed in 
the country that loses and in that which gains the new 
elcment of national life, and many another problem of no 
less interest to ourselves and to humanity. 

The subject I have thus slightly indicated seems to me 
to deserve a closer investigation than it has yet received: 
and, strange as it will sound to the éars of politicians, I 
cannot doubt that, in this and other ways, statesmen, if 
they could open their eyes, might derive abundant aid 
from the -investigations of science, which they almost 
uniformly neglect and despise. H. 
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THE PROGRESS OF NATURAL PHILOSOPHY 


[We have been favoured by Professor Tait with the followmg* 
extiocts from his Introductory Lecture to his class at Edm- 
burgh University, the object of the Lecture belng ‘‘to show 
that N T Ph phy is n rew/ science, ns tested by steady 


progresmon, compared with other so-called 
Enilosophies, which have perlodic es, and come back 


after a tion or two into the old, old groove, with the 
eE peraton ar two ao the old old gron -] 
O enumerate in detail all the advances effected in 
natural philosophy during even the past year would take 
more time than is usually devoted to a lecture, so that I 
shall confine myself to a mere mention, not exposition, of 
a very few of the more interesting discoveries in cosmical 
science which have recently been made. 
- First..We have obtained an immense amount of new 
information as tò the constitution of the sun. The total 
eclipse which was N in Indie in the autumn of last 
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year, was singularly well fitted for applying to the strange 
phenomena of the sun’s atmosphere the comparatvely 
novel powers of the spectroscope. Another total eclipse 
has recently been carefully observed in America, and the 
results obtained on these two occasions agrec well with 
one another. 

One of the most marked phenomena observed in a total 
solar eclipse is that which, first carefully described some’ 
thirty years ago, was called the “red flames ;" very sin- 
gular protuberances issuing apparently from the dark 
body of the moon, but which were conclusively proved in 
1860 to belong to the sun. Had they been lunar pheno- 
mena, their dimensions would have been considerpble ; 
but it is easily shown that, belonging to the solar atmo- 
sphere, their dimensions are ¢vorious, a hundred thousand 
miles being often no exaggerated estimate of their diamcter. 
They must evidently be masses of extraordinary tenuity, 
else they could not rest in the solar atmosphere, which 
must be excessively rare at such an elevation. When the 
spectroscope was directed to them last year, it was at once 
perceived that they are fiery clouds, consisting mainly of 
hydrogen gas, heated so powerfully as to become self- 
luminous, This discovery once made, the total eclipse 
was seen to be unnecessary, and observations of these 
singular phenomena are now carned on every day. Im | 
fact, in anticipation that such would prove to be their 
nature, they had actually been sought for before the date 
of the eclipse. The reason why we can see them, in spite 
of the comparatively overwhelming light of the sun, is 
simply this, that the sun’s light, which may be said roughly 
to consist of rays of all demees of refrangibility, can by a 
sufficient number of prisms be spread over any desired 
eatent, and thus weakened- throughout; while the light 
from the red flames consists of but a few perfectly homo- 
geneous rays, which may be indefinitely separated from one 
another, but cannot be individually weakened, by increasing 
the power of the spectroscope. The process, in fact, 
closely resembles that by which, with powerful telescopes, 
astronomers are enabled to observe stars in the day-time. 
The powerful telescope diminishes the apparent brightness 
of the sky; but the star has no sensible diameter, and 
remains undimmed. A singular fact observed is, that 
while the bright rays in these 1ed flames, which are due to 
hydrogen, correspond exactly to well-known dark lines in 
the solar spectrum, due to absorption by the sun’s atmo- 
there are others, especially a curious one in the 
yellow, which have no counterpart among the dark lines. 
Also the hydrogen lines are sometimes broader, some- 
times narrower, than the normal spectrum of incandescent 
hydrogen requires ; sometimes they are slightly displaced 
from their normal positions in the spectrum. The explana- 
tion (on purely physical grounds) of all these phenomena 
is now being carefully sought, and the connection of the 
red flames with sun-spots, as well as the singular pecu- 
liarities of the spectra of spots, are being 1ecorded for 
future explanation. In this one direction alone a field has 
been opened up for inquines which, even with our present 
appliances for observation, may well occupy the world for 
a generation to come. 

Another striking phenomenon ot a total solar eclipse is 
the (so-called) Corona of whitish light which appears 
io surround the dark body of the moon io a considerable 
angular distance. This also has been proved to belong 
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tothe sun. Part of its light is, no doubt, merely sunlight 
1eflected from the matter of the sun’s atmosphere, or from 
cosmical bodies revolving about the sun; for it has long 
been known to be partially polarised. But it is only 
within the last few months that sr spectrum also has 
been observed, and found to consist mainly of bright 
lines—ie, of a few rays of definite refrangibility. The 
positions of the most marked of these have been mea- 
sured, and they are found to correspond with those of the 
light of terrestnal auroras! This is one of the most 
starting results yet obtained by observation; for the 
aurora is intimately connected with, or at all events has 
an important effect on, terrestrial magnetism, and it has 
been known for some time that disturbances in the sun 
have a marked effect on the magnetism of the earth. 

Our sun is a variable star. It has been proved that its 
_ spots have an eleven-year period of maximum frequency. 
Laborious calculations are now in progress at Kew Obser- 
vatory, with the view of tracing the cause of this periodic 
cffect; and it seems already to be traced with some 
certainty to the planets, principally to Mercury, Venus, 
and Jupiter; the first, though very small, being very 
near, and the last, though very distant, being very large. 
- Now, the red flames, or hydrogen clouds, are intimately 
associated with sun-spots. Hence we connect fhetr fre- 
quency with the vanabulity of sunlight. Now, itis only a 
year or two since an exceedingly well-marked case of a 
temporary star was visible ın the northern hemisphere; a 
star, usually of inconsiderable magnitude, scarcely visible 
to the naked eye, suddenly blazed out with brightness 
rivalling that of Sirius. The spectroscope showed that it 
owed this increase of its light almost solely to incandescent 
hydrogen, the chief material of the flame-cloud that hovers 
over a solar spot. 

Nor is it only in solar and stellar phenomena that these 
extraordinary recent advances have been made. Bodies 
cven more puzling and anomalous than the sun and stars 
are common enough in the universe. Many nebule, long 
imagined to be immense groups of stars, at such enormous 
distances that the several constituents were indistinguish- 
able by the most powerful telescopes, have been shown to 
shine as glowing gas merely, rendering it probable that 
we have to deal with objects which, though certainly at 
vast distances from the earth, are probably not vastly 
farther away than some of the nearest stars. “Possibly, in 
~ some cases, they may be much nearer, in which case they 
may be suns which have cooled, and are still surrounded 
` by glowing gas, due to the impacts of small cosmical 
masses, of meteorites, on or near their surface. Or they 
may be vast systems of small cosmical masses in the act 
of grouping themselves by mutual gravitation, impact, and 
friction into a new star, the incandescent gas being due 
‘to the impacts and the friction. `In them we may be 
actually watching the formation of a solar system, 

Finally, let us consider what we have recently learhed 
about comets—bodies which have hitherto puzzled the 
astronomer quite as much as have the nebule. Several 
ingenious speculations have recently been published on 
this very interesting subject, but I shall only mention one 
with any detail There seem to be good grounds for 
. imagining that a comet is a mere shower of stones 
(meteorites and fragments of iron), This at least is cer- 
tain, that such a shower would behave, in its revolution 
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about the sun, very much as comets arc seen to do, and 
that, as we have reason to believe is the case with comets, 
it would be drawn out after a few revolutions, if it de- 
scribed a closed path, so as to be spread over the greater 
pert of its orbit. If the earth, then, were at any timc to 
intersect the orbit of the comet, it would pass through a 
stream of such stones, all moving approximately in parallel 
lines and with equal velocities. On entering the earth’s 
atmosphere with the enormous relative velocity duc to 
revolution aboutthe sun in differently sized orbits, described 
sometimes with a retrograde motion, these fiagments 
of stone would, by the laws of perspective, describe paths 
all apparently diverging from one point in the heavens, 
and these paths would be rendered visible by the incan- 
descence of the meteorites due to friction of the air. Now 
this is exactly what we see, markedly in August and 
Novembet every year, less definitely at other fixed periods. 
And the orbits of the August and November meteorites _ 
have been determined, and found to be identical with 
those of two known comets. I cannot enter very fully 
into this most interesting subject now, but I may say 
a few words more in explanaton. Unfortunately, since 
spectroscopes have been in everybody’s hand, no notable 
comets have appeared. [How strange it now seems to us 
that the magnificent comets of 1858 and 1860 were allowed 
to pass without having been looked at through a prism by 
anyone, whether as a matter of chance or of cunosity!] 
Such small comets as have been observed havé given 
continnous spectra from their tails, so far as could be 
judged with regard to an object so feebly illuminated. 
This, then, it would appear, is simply reflected solar light. 
The heads, however, give spectra somewhat resembling 
those of the nebule I have just mentloned—the spectra 
of incandescent gases. This is quite consistent with the 
descriptions given by Hevelius and others of some of the 
grander comets ; which presented no peculiarities of colour 
in the tail, but where the head was blueish or greenish. Now 
these appearances are easily reconciled with the shower-ofe 
stones hypothesis. For the nucleus, or head, of a comet 
is that portion of the shower where the stones arc most 


numerous, where their relative velocities are greatest, 


and where, therefore, mutual impacts, giving off incan- 
descent gases, are the most frequent and the most violcnt,. 
This simple hypothesis explains easily many very striking 
facts about comets, such as their sometimes appearing to 
send off in a few kours a tail many hundreds of millions 
of miles in length. Wild notions of repulsive forces 
vastly more powerful than the sun’s gravity have been 
entertained ; bold speculations as to decomposition (by 
solar light) of gaseous matter left behind it in space by 


„the comet have also been propounded ; but it would seem 


that the shower-of-stones hypothesis accounts very simply 
for such an appearance. For, just as a distant flock of 
seabirds comes suddenly into view as a dark Jine when 
the eye is brought by their evolutions into the plane in 
which they fly, so the scattered masses which have lost 
velocity by impact, while they formed part of the head, or 
those which have been quickened by the same action, 
as well as those which lag behind the others in virtuc 
of the somewhat larger orbits which they describe, show 
themselves by reflected solar light as a long bright streak 
whenever the earth moves into any tangent plane to the 
surface in which they are for the time mainly gathered. 
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It is a most valuable principle in physical science, never 
to be lost sight of, that we must not seek to explain by the 
assumption of new species of force or action any phenomena 
which have not been recognised to be inexplicable by means 
of properties of matter or motion already proved to exist. 
Before leaving this subject I must refer to the extraordinary 
fact, lately ascertained, that the spectrum of the head of 
one of the smaller comets is that of incandescent vapour 
of carbon, of a substance which, with the most tremendous 
heat attainable in our laboratories, we canhot even melt, 

-much less reduce to vapour: so that to find its spectrum 
we are obliged to employ it as it exists in olefiant gas or 
other combined form. But it is premature to speculate 

` further on such incomplete data as we yet possess with 
respect to the spectroscopic appearances of comets, It is 
not rash to venture the prediction that the very first ap- 
plication of the spectroscope to a really fine comet will 
give us at least as much additional insight into the nature 
of these bodies as the total eclipse of 1868 gave with 
regard to the atmosphere of the sun. P. G. TAIT 
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A System of Mineralagy: Descriptive Mineralogy com- 
prising the most Recent Discoveries. By James 
Dwight Dana, Silliman Professor of Geo and 
Mineralogy in Yale College, etc, aided by George 
arvis Brush, Professor of Mineralogy and Metal- 
urgy in the Sheffield Scientific School of Yale Col- 
lege. Fifth edition, 8vo. pp. 827, figures 617. (London: 
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EXCEPT in the subdivisions of the silicates, Professor 

Dana has adhered pretty nearly to the classification 
adopted in his fourth edition; which aocords also in its 
-general features, though not in its details, with that on 
which the minerals in the Bnttsh Museum are arranged. 
The arrangement of the silicates în his new edition is a 
step that must be called tentative towards a sumpler and 
more philosophical classification of these numerous and 
important salts. We certainly feel some hesitation in 
adopting either the terminology or the divisions Professor 
Dana introduces. The terms bi~- and uni-silicate are not 
happy for the expression of oxygen ratios ; not so happy, 
for instance, as the term singulo-silicate used for the latter 
by Rammelsberg, or the ortho-silicates of Odling. We own 
to a partiality for the view of Dr. Odling regarding the 
different classes of silicates, on the ground partly of the 
harmonious relations he introduces between these and 
other multibasic salts, and also from the satisfactory way 
in which these very important minerals group themselves 
as ortho-, pata-, or meta-silicates. We may take another 
occasion for illustrating this, and pass on to Professor 
Dana’s new and scholarlike handling of the whole ques- 
tion of nomenclature. 

Our author has shirked no labour or odium in the way 
he has faced this question.. That trivial names are abso- 
lutely necessary in mineralogy no one who has dealt with 
the subject at all philosophically will question. Even 
such semi-trivial terms as ferrous aluminic garnet, calcio- 
ferric or magnesio-aluminic garnet, are almost too long 
for use ; but how should the composition of these bodies 
be descnbed by names purely chemical? 

Generally, therefore, we feel bound to acquiesce in the 
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use of a trivial name for each mineral, and to subscnbe 
to the rules Professor Dana has laid down for such names. 
These may be stated as the use of the termination -7/s, 
except in names that have a hold on literature or use ; 
some care in adhering to proper etymological principles 
in derivative names; and, finally, the law of prionty of 
claim accorded in general, but with proper exceptions, 
to the first descnber of a mineral. In applying these 
iules, Dana retains, so far as wec an enumerate them, 
some thirty-four names not endingin-z/e,and changesabout 
forty-seven of the names more or Jess generally received. 

We cannot, however, congur in the Professors cnticism 
in his denvation of the spellings in all cases from, the 
pseudo-Latin names given to metals by the chemist. 
Thus, to cali nickeline “niccolite” and not “nickelite” is to 
lose sight of an essential part of the original form of a 
word of which, in fact, our familiar term “Old Nick" 18 | 
the English shape. Surely, too, bismuth ochre should 
become not bismite, but bismuthite. Nor can we agree 
with the dismissal by Dana of the term hemunorphtite, 
which was given to the monohydrated dizincous silicate 
by Kenngott. Our author reverts to the old name of 
calamine, between the use of which and of smithsonite, 
as names sometimes attached to the zinc carbonate, some- 
times to the silicate, there has long existed a confusion 
that is best ended by the adoption of at least one new 
name. And Kenngott’stermhad at any rate this great merit, 
that it seized a charactenstic of the crystallised silicate, 
by virtue of which it stands conspicuous among almost 
all other minerals, and certainly is distinguished from the 
other calamine, the character, namely, of being truly 
hemimorphous; that is to say, of presenting a given cry- 
stalline form all the planes that should occur on one side 
of a plane of symmetry, and none of the planes of thar 
form that would, if the crystal were holosymmetrical, be 
met with on the other side of that plane of symmetry. 
We plead, therefore, strongly in behalf of Kenngott’s 
name, As regards the merging of the term hornblende 
in that of amphibole as carried out by Dana, we 
would prefer to see the whole nomenclature of these 
augitic and hornblendic mynerals so handled that we 
might have a general term for all the groups of minerals 
united under a common chemical type; and separate 
terms, still generic, that might embrace the minerals, 
whether of prismatic, oblique, or anorthic type, that present 
the kind of homceomorphism that demaiks these groups. 
The trivial names for the different species or vaneties 
under each group would remain nearly as they are. Now 
Professor Dana selects the term amphibole for the most 
general of these expressions, and he includes under n 
pyroxene sub-group enstatite (pmsmatic), wollastonite 
(oblique), and what he further calls pyroxene (oblique 
but homceomorphous with enstatite); and then after a 
spodumene sub-group he introduces an amphibole sub- 
group. We venture to think that the term “amphibolic 
minerals” used for the whole might well be made to - 
embrace: Firstly, an augitic group, including as its 
members, (a) enstatite, with hypersthenic minerals, (4) 
diopside, with sahlite, hedenbergite, and the fassaite 
(aluminous varieties, (c) spodumene and petalite. (d) ach- 
mite, (e) rhodonite and babingtonite; Secondly, a horo- 
blendic group, embracing as its subdivisions, (a) kupfferite 
with anthophyllite, (6) tremolite, with actinolite, grunerite 
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and the pargasite (aluminous) varieties, (e) arfvedsonite ; 
Thirdly, wollastonite. j 

Of course only a few leading varieties are here noticed, 
As regards other names introduced by Professor Dana, we 
are fain to accept even so uncomfortable a name as pro- 
chlonte in place of chlorite, a term to the chemist’s ears so 
ambiguous in its sound. To most of Professor Dana's 
other changes, also, we with more or less of readiness 
subscribe ; though against the barbarous conversion, not 
newly introduced into this edition of Dana, of one of 
the most ancient terms in mineralogy, pyntes, into pynte, 
in flagrant defiance of all etymological principle, we must 
continually protest. 

We have noticed the more important novel features in 
this fifth edition. There is still much to be said regarding 
the degree of fulness with which different parts of the 
descriptions of the minerals are given, such as the pyro- 
gnostic characters, and the treatment of the chemical 
analyses. But when we consider the vast amount of 
matter collected into some 800 closely-printed pages, the 
scrupulous care with which so enormous a number of 
references has been made to the labours of mineralogists, 
extending over the whole.area of the scientific literary 
` works of a century past—ay, and often intò the two or 
three centuries before that; when we remember that the 
progress of the science up to 1868 is thus fully, concien- 
tiously, and elaborately recorded, we can only thank Pro- 
fessor Dana, in the name of European mineralogists, for 
the very valuable volume by which he has so much 
lightened their labours : and with his name we must asso- 
ciate that of the accomplished mineralogist who has shared 
his labours, Prof. Brush. If in fulness their joint work does 
not come up to the now, alas! almost obsolete work of 
Hausmann, itis three times more portable. W. H. Miller's in- 
valuable book, modestly calied by him an edition of Phillips, 
is again a mineralogical crystallography. ‘The only book 
that at present professes to cover the ground occupied by 
Professor Dana’s work is the admirable Manuel of Des 
Cloizeaux; of which, however, only one volume has yet 
appeared, but which unites to the sort of originality in 
crystallographic and physical research which gives Miller's 
work its value, something of the universality of treatment 
which Dana gives to hig mineral species. We wish, 
indeed, that M. Des Cloizeanx could have given up the 
` microscopic fractions that characterise the French system 
of crystallographic notation, and torment the crystallo- 
grapher’s hardly-used eyes, for the more elegant notation 
of Miller, as he has in fact adopted the stereographic 
projection. But we look keenly forward to the publication 
of the second volume at the hands of the new member of 
the Institute ; and, while we do so, we feel confident that 
as in matter it will be as masterly as the first, and as in- 
dispensable to the scientific mineralogist, so it will satisfy 
scientific needs that differ in kind from those felt by a 
large proportion of the practical men in whose hands 
Professor Dana’s book will still be a standard treatise. 


\Ve have said enough to point out the extreme value of 
Professor Dana’s book, which, taken as an indication of 
the present state of science in America, is of the 
best possible au ; and we may add that mineralogy 
is not the only science represented in high-class American 
text-books. Chauvenet’s “Astronomy” 1s another instance 
which at once suggests itself 
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L'Acoustigue, ou les Phénomènes du Son. Par R. Radau, 
Ouvrage ulustré de 114 vignettes —Z’Osiigue. Par 
F. Marion. Ouvrage illustré de 70 vignettes sur bois, 
et dune planche tirée en couleur—L’Edectriatd. Par 
J. Baile, 71 vignettes.— Les Forces Physigues. Par 
Achille Cann, 58 vignettes; (Hachette; Pans and 
London) 


Thunder and Lightning. By W. de Fonvielle. Translated 
from the French and eded by T. L. Phipson, Ph.D., 
F.C.S.—The Phenomena and Laws of Heat. By 
Achille Cazin Translated and edited by Elhu 
Rich. (London: Sampson Low, Son, & Maston.) 
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THESE works form part of a series having the gencial 
title, “Bibliothèque des Merveilles” which will be 
extended to about a hundred volumes, and will form, a 
Cyclopatdia of the more prominent wonders of the universe 
— of all that is “most admirable in Nature, in the sciences, 
in industry, ın history, in man.” It is published under the 
direction of M. Edouard Charton, and the main object to 
be attained by it is “seconder Vheureux mouvement qui 
porte aujourd'hui toutes les classes de la société vers Pin- 
struction.” The majority of the volumes which have 
already appeared relate to apphed science, and here we may 
remark that MM. Hachette have done much to disseminate: 
a taste for science among all classes by the publication of 
works suited to the most vaned capabilities and the 
most varied means. Commencing at one end of his 
series, we have twenty and thirty franc “editions de 
luxe” of the Ze Ciel and Phénomènes de la Physique 
class ; and, passing through various gradations, we arrive 
at length at the two-franc volumes of the “Bibliothèque 
des Merveilles.” The last volumes have much to recom- 
mend them; they are, for the most part, popular in 
style; they are well illustrated, well printed, and unde- 
miably cheap, and they are written by men, among 
whom are many who are engaged in giving instruction 
ın one or other of the multifarious educational estab- 
lishments of France. We have no series of books in this 
country to compare for excellence and cheapness with 
these, and this mainly arises from the fact that science 
does not form an essential part of our educational system, 
as it does of that of France. The volumes of the “ Biblio- 
thèque des Merveilles” can be sold in France at Icss 
than one-half the price which would be demanded in this 
country, because the publisher can feel certain when he 
issues his work that a large number will find their way 
into the various schools and colleges of the Empire. 
M. Radau’s ¥ Acoustics” is quite a type of a French 
popular scientific work ; with every desire to convey a$ 
much information as possible, the author will not give up 
a certain amount of light amusing matter, and a popular 
style. How surprised we should be in this country to see 
a woodcut of a dancing bacchante (somewhat like Salvioni) 
in a chapter entitled “Le Tumbre,” and not far from a 
representation of the “ Progression d’une vibration longi- 
tudinale.”” A vague unscientific reader might be led to 
find an analogy between Cagniard de la Tour’s syren and 
Radau’s bacchante; the bacchante occupies a full page, 
while the syren has a little strip of space in the tent, 
and we ultimately discover that the former has been 
introduced solely for the purpose of showing the 
crotafon, Among the many good features of this book, 
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we may mention that it enters somewhat fully into the 


growth of music, and traces the connection between the 
science of sound and the art of music. From this we 
` learn that the names of the first six notes were introduced 
by Guido of Arezzo, in 1026, and that they were the com- 
mencement of words taken from a hymn which is still 
sung on S. John’s Day ~~ ; 
“T queant laris resonaie fibris 
Afna gestorum ul tnorum, 
° Sore polluti Zabil reatum, 
f ancte Ioannes: ” 
The S note was designated sr, in 1684, by Lemaire, 
and was taken from the initials of Sancte Ioannes, We 
may mention the chapters on the reflection of sound, on 
interference, and on the voice, as being of special interest. 
~ In the first of these the famous echo of Athanasius Kircher 
is described ; the echoes in this case me produced by 
~- walls placed at certain distances apart, and at right angles 
to another wall ; the observer cries :— 


‘(Tibi vero gratias agum, quo clamore?” 


and the roe answers i 
t Clamoie-—Amore—More—Ore -Re 

The work on “ Electricity,” by M. Baille, is of a less 
popular character than the above; it treats solely of the 
applications of electricity, and 1s divided into four parts: 
Electric Telegraphy, Induction Machines, the Electric 
Light, and‘Galvanoplastic Art. M. Cazin has previously 
- published a work on Heat in this series, and his “ Forces 


Physiques” is of-the same character; they are essentially- 


sound, accurate in detail, and are well adapted for those 


-  whoare commencing the study of physics. Many of these 
works have been translated into English, and we are’ 


glad to know.that the greater number of the books of the 
“ Bibliothèque des Merveilles” which have not yet ap 


peared are now in course of translation, among them i 
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L’Acoustique, which ought to be used in all schools in 
-which music is taught, and therefore notably in Ladies’ 
Schools. M. Marion’s L’Optigne has been translated 
by. Mr. C. W. Quin, who has introduced a chapter on the 


spectroscope, unfortunately without an illustration. The |. 


work is‘concluded by a full account of the ghost illusion 
of which we heard so much a few years ago. M. de 
Fonvielle’s “ Thunder and Lightning” retrogrades some- 
what from the works noticed abové, in that it is of a more 
“sensational character. Thus we have full-page woodcuts 
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of “a murderer struck by lightning ;” of a broad stream of 
lightning meeting a lady as she comes upstairs; of an ex- 
plosion of gas by Hghtning, and soon. The best wood- 
cuts in the book are those'which represent the photographic 
iepioduction of an électric spark. M. Cazin’s work on 
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“Heat” is strictly scientific in character, and might with 
advantage be used as an elementary text-book in schools. 

We hope before long to find this series of books- 
altogether naturalised in this country, and no time could 
be more fitting, since science has at length been re- 
cognised as a useful educational engine. 

E G. FARRER RODWELL 
- OUR BOOK SHELF 


Chemical Exercises, — Arithmetical Exercises for 
Chemical Students, By C. J. Woodward, B. Sc. 
(London: Simpkin, Marshall; and Co., 1869). 

MR. WOODWARD, who is lecturer on chemistry and 

physics at the Midland Institute, Birmingham, has 

printed, under the above title, a set of ten very usefyl ' 
cards, to assist students in familiarising themsclves with. 
the more common numerical calculations of chemistry. 

Each card contains, first the gafa, and secondly the 

method of a particular kind of calculation ; this is followed 

by,a number of questions. Ten subjects are gone over 

m this way. I may describe them as: (1) the: metric 

system ; (ay conversion of thermometric readin z and 

reduction of gaseous volumes: (3) specific aa ; 4)" 

per- 

ocn composition a source o (6) wei n a 

chemical effect ; (7) volume and chemical ‘effect ; fa) reac- 

tions of gases; (9) e crith and thermal units; ; (10) cen 
atomic, and latent heat. This range 1s amply su nt 
for all ordinary purposes, 
Although there are great conveniences in the use ofa 
aa system of instruction, especially when clearness in 
rinting is as well attended to as in these Se 
objection les against it that, in this case parti 

apne deal of repetition is unavoidable. - In Mr, Par Woon’ 

ward’s gata, the same symbolic values are tabulated .bver 

and over again, Could not these have been collectéd in ' 
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a single group, once for all? Much space might also have 
been gained for questions by giving what corresponds to 
a title-page only on the first card. Thoroughly sys- 
tematic pames, based on a stugte principle now in 
usc, ought alone to be ola in elementary teach-’ 
ing. “ tic chlonde,” “ silver chloride,” “ corrosive 
sublimate,” are names of three quite distinct kinds which, 
we have found, the author employs without comment. A 
nomenclature card would indeed be a valuable prefix to 
the senes. It would also be an advantage to append 
answers to all the questions. i 
Clearly exp rules, and good examples of the mode 
of applying them, are so obviously useful to students, 
that ıt only remains to add that Mr. Woodward has done 
his work well E. J.M. 


Agricultural Engineering.—Der Cultur-Ingenieur. Her- 
ausgegeben von Dr. F. W. Dunkelberg. (Brunswick, 


1869.) 

-THIS periodical, a quarterly journal in its second year of 
publication, professes to deal with all questions of applied 
science affecting agriculture.- The papers contained in 
the present number are mostly of a thoroughly practical 
character, They treat of such matters as the testing of 
steam-engines at agricultural exhibitions, the examination 
and adjustment of levelling: instruments, the cause of 
bouer explosions, the mean velocity of water in canals 
and rivers, and the usefulness and profitableness of various 
machines for icultural purposes. One paper gives a 
description of ‘En 

roads. -The journal is well got up and amply illustrated. 


The Microscope and ite Use. By Dr. H. Hager. (Das 
Mikroskop und seine Anwendung, (Berlin: ida e 
THIS little work gives, in less than a hundred pages, first, 
a brief account of the microscope and of microscopic 
appliances ; secondly, a still more rapid description of 
common microscopic objects. It is, in fact, very much 
like our own “Carpenter on the Microscope,” on a very 
reduced scale. The first part is written with great 
and very much to the paeas We are not surprised that 
the little work has received in Germany the unusual honour 
of a third edition, 
Freshwater Radiolarla.—Ox sonte Freshwater Rhisopoda, 
new or little known. By William Archer. (Quarterly 
Fournal of Microscopical Science, July and October, 


1869. 
Mr. ARCHER, of Dublin, who is well known as one of 
the contributors to Pritchard’s “ Infusoria,” and a careful 
observer, has for the last two or three years chronicled in 


the Proceed of the Dublin Microscopical Club, pub- 
lished in the Quarterly Fournal of Microscopical Science, 
the occurrence of iolarian-like Rhizopods in the moor- 


pools of Ireland. At the end of last year Dr. Focke, of 
1emen, described and figured a few of the same forms, 
bearing a likeness to some which have been considered as 
belonging to the genus Actinophrys, or sun-animalcules, 
of Ehren . Mr. Archer has at length published the 
naan of his new specieg, with full illustrations if 
three Sa ena plates any of these new fresh- 
water Radiolarians, like the marine forms which they ap- 
pear to represent in fresh water, carry siliceous spicules ; 
they are mostly globular, and have a capsule surrounded 
toplasmic matter, which is drawn out into very long 
and Uelicate threads or rays, whilst the spicules are - 
gated so as to form a loose sort of skeleton. In one 
specits Mr. Archer found several globular capsules united 
in on¢ individual Raphidiophry)- The contents of the 
are colo green in some instances, in other 
speciġ they are red, or colourless, These most interest- 
ing are found only in moor-pools, and are, there- 
fore, not to be got at by every observer, It is, therefore, 
very urious that besides Mr, Archers and Dr. Focke’s 
publigtions in this year, Dr. Richard Greef, of Bonn, 
shouldalso have turned his attention to them, without 
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aware of Mr. Archers work. In No. 3 of Max 
Schultze’s Arehiv for this year, Dr. Greef has a paper 
and plates, describing some species and genera identical 
with those of Mr. Archer, who, however, recedence 
by some months, The fresh-water Radiolaria, it has been 
suggested, stand in the same relation to the more exube- 
rant and hi hly developed marine Radiolaria, as do the 
fresh-water Hydrozoa represented by ee to the much 
more a or bnluaae andes S oie 


The Annals and Magazine of Natural History.—No., 24. 
December, 1 (Taylor and Francis.) 

THE last number of this journal contains several valuable 
, of which the most important is undoubtedly 

r. Carters description of the Development of Seras- 
iruin shinwdosum, which will be read with interest by 
botanists. Dr, Leconte, of Philadelphia, contributes a 
list of beetles collected-in Vancouver's Island by Messrs. 
H. and J. Matthews, with descriptions of a consider- 
able number of new species. Dr. Leconte docs not cite 
any of the species from the same locality described 
by ‘Mr. Francis Walker in Lord’s “Naturalist ın Van- 
couver’s Island and British Columbia ;” in all probability 
he will find that some of his supposed new species are 
already descnbed.—Mr. T. Vernon Wollaston publishes a 
continuation of his paper on the Coleoptera of St. Helena, 
the general results of which we propose to give on its 
completion.—A third sate yey paper is by Mr. Fred. 
Smith, on the Parasitism of XArprbhorus paradorns, in 
answer to a communication in the November number by 
Mr. Andrew Murray, in which that gentleman maintainéd 
that the larva of Rhibiphorus, which is always found in 
the cells of wasps, is a parasite rather in the classical than 
in the natural history sense of the term; that is to say, 
that it merely lives upon the food furnished to the wasp- 
larva, and does not feed upon the substance of the latter. 
In opposition to this view, Mr. Smith cites observations 


made by himself and by the late Mr. F. Stone, which - 


show clearly enough that the larva of RAspipAorus is not 
hatched until the wasp-larva is approaching maturity, that 
it Tay fastens upon its companions, and appropnates 
the latter's materials with so much widity as to attain its 
full growth in about forty-eight hours.—Other purel 

roological papers are—A description of a new Britis 

spider belonging to the genus Epeira, by Mr. John Black- 
wall; descriptions of two new species of sun birds from 
the Island of Hainan, by Mr. Robert Swinhoe; and a 
notice of some nondescript bones in the skull of osseous 
fishes, by Mr. George Gulliver, The bones referred to in 
the last-mentioned paper are to be found in the head of 
the codfish at the hind part of each post-frontal bone. 
There is one on each side of the head, and their form is 
that of a sub-conical cup. The author calls them expost- 
Jrontal ossicles, Similar limpet-shaped ossicles hitherto 
unnoticed occur in other parts of the head.—In a joint 
paper on the Nomenclature of the Foraminifera (the thir- 
teenth of a long-sontinued series), Messrs. Jones, Parker, 
and Kirkby describe the extraordinarily varied forms under 
which a species, to which they attribute the name of 
Trochamutna pusilla, ts itself. These forms, which 
have of course cave a ee number of different names, 
are ted by the authors on a plate; they occur 


fossil in almost all formations from the Permian to the - 


Tertiaries, and some of them are li in our present 
seas,-In a short contribution to Jurassic Palzontology, 
Mr. Ralph Tate indicates the necessity for breaking up 
the great genus Certthinwi, and notices that the genus 
Kilvertia, established in 186 by Lycett, at the expense of 
Certthtum, is identical with ‘ie Piette (1861), of 
which he describes a new British Liassic species. He 
also es Si the formation of a new genus, Cryptaular, 
for another group of Cersthia, in which the aperture more 
resembles of Ckemnitsia, and the posterior canal is 
concealed by the outer Hp. $ 
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THE JAPANESE 


country of which the outer barbarian world 

as yet knows little. -By slow degrees, however, the 

t wave of progress is making inroads even in that 
jealous guarded group of islands; but as yet it is but in 
three p not in themselves of much way aaa that 
the country 1s open to foreign commerce. e capital is 
only accessible to diplomatic agents, and the excursions 
which have been made into the interior have been of an 


i ect kind. ` ` 


eddo, with the great volcanic conè of aa L 
wa, 


>. ‘~Minent in all the views of the city ; Yokohama, 


` 


` group of islands will be 


Kagosima, the Central Sea,—rthese names bring before us 
almost all that we really know about Japan. There are 
eS of the empire to be found, which show the divisions 
‘and towns of the great island of Nippon, and also.of the 
smaller islands of the p; but we know little of them, 
except.their names and their relative position. The day 
is yet to come when the paa geography of this fine 
id bare to the rèsearches of 

estern men of science, The latitude of the islands, 
together with the influence of that warm ocean current 
which may be called the Pacific Gulf S ensures for 
them a mild climate; and rice, cotton, and silk are among 
the varied productions of this favoured country. At the 
samt tirne, it must not’ be forgotten that earthquakes are 
not unusual, that the volcanic fires are not yet extinct in 
Japan, and that the shores are sometimes visited by the 


- fierce typhoons which desolate the screen hy 
eir 


The ‘people themselves, however, th ligion and 


pore their houses, their manners and customs, 


ve been subject to observation “in the different 
towns open to foreigners; and several accounts have 
been laid. before the public. Of these, none is more 


- interesting than the narrative of his life in Japan which 


has been given to the world by M. Aimé Humbert,* the 
Swiss -minister in Japan, who arrived there im the year 


a 1863, and who has prepared a narrative of his sojourn in 
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- ‘their court dresses, in their 
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Yokohama and Yeddo, and his excursions in the neigh- 
bourhood of these p which-is extremely lively and 
interesting. M. Humbert’s observations are chiefl 
the people ; and his and the number of illustra- 
tions with which the descriptions in his two magnificent’ 
volumes are enriched, bring before us the Le least 
of the cities, with very great vividness. ey live and 
move before our eyes: we see them in their temples, in 

y life, in their amuse- 
es and professions, in the 


ments, in the pursuit of their 
s eir annual fêtes,- 


exercise of justice, in the celebration of 


. The Poan M. Humbert thinks, are `of diverse 
a ; 


origin, e pee came from some were 
Mongols from thé neighbouring Corea; but doubtless 


many derive their descent from ancestors whose frail 
boats were drifted from.the Malaysian Archipelago far to 
the south, The Japanese are not a tall race; the head 
and chest are generally large, the legs short, the hands 
small and often beautiful, the hair -leng, smooth, and 


_ _ © black, the nose well-defined, the eyes more prominent 


than those of sarc ieee hs dominant colour of the skin 
an olive brown, though the colour varies from an almost 
copper brown to a dull white., The women are lighter in 
clod dian the men, and in the higher classes they are 


- often perfectly white. , 
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‘quently avails himself of the privilege. 
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In their domestic relations the Japanese are kindly, 
eclally to their children, for whom they have intense 
ection, ‘and for whose pleasure they will make any 
sacrifice., The Japanese takes but one wife ; but he has 
jt.in his power to take secondary and not unfre- 
r The Japanese 
women are in a state of extreme subjection to their lords, 
The religion of the vast mass of the people is Buddhism, 
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with a vast array of bonxes or priests, and great temples, 
colossal idols, and a complicated systenr of worship. One 
of the grandest of the idols is well described by M. Hum- 
bert ; it is the image of Diaboudhs, the great Buddha :— 
“The road to the temple is distant from all habitations ; 
it winds between tall hedges, then a straight road mounts 
up between foliage and flowers, then a sudden turn follows, 
a all she at the aa of an avenue, is ore gigantic 
ivinity of copper, seated in a squatting attitude, with the 
hands joined and in the attitude of conen paire ecstasy.” 
The acceptance of the Buddhist doctrine of the ultimate 
passing of man into annihilation produces, it is said, in 
the Japanese, that wonderful disregard of human life 
whi one of their most ‘remarkable characteristics, 
But besides the Buddhist theology, there.is also a wor- 
ship of the Kamis, or an divinities, which pre- 
ails in Japan. The Kamis are not always the ances- 
tors of separate families ; the Beak of them, indeed, 
are the fabled ancestors of the whole 

the belief in these ancestral deities leads to a vast amount 
of reverence being paid to the’'memory of the aa 
to annual visits to the tombs of the departed, ese 
visits to the hills of the dead which surround the towns 





are distinguished by much illumination of torches, ‘and 


Japanese race, But. 


terminate with a setting afloat of little boats, each with 


ighe Nees drift S the river at night, dnd of which 
e ts are one by one extinguished, ere Is, besid 
a'belief in a number of tutelary deities, same oe whom a 
A heroes—-gods who premde over the events of 
whose /#/ss are occasions of much national rejoicing, 
and whose influence contributes to counteract the sombre 
effects which an exclusively Buddhist belief would produce. 
Of one of these, Hotei, the accompanying illustration 


ing. Hotei is the personification- of contentment ir the 
midst of por ¢ is the sage who possesses no wcrldły 
good Is—the Diogenes of the great Nippon. His so'e be- 

ongings are a scrap of coarse hempen cloth, a wallet, and 
a fan.. When his wallet is empty he only laughs at ıt, and 
lends it to the children in the street, who use it fo’ their 
games. For-his part, he converts it by turns info a 
mattrass, a pillow, a mosquito-net : he seats himsdf-on it 
as on ani ed skin 
leads a somewhat i Stag life. He is sometimes 
met mounted on the alo belonging to a culivator 


‘gives a representation, the fac-simile of a Japanese draw- - 


to cross a current of watér. Hotel < 


- 
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of the rice-fields. All the country-folk ae his friends. 
He sleeps under the trees ; and the children awake him.’ 
Then he takes them in his arms, tells them stories 
of the sky, the moon, the stars, all the magnificence of 

treasures which no one knows better than himself 
how to enjoy. 

The government of Japan is a species of feudal con- 
federation, with a theocratic head. The Mikado, the son 
of the gods, and hereditary emperor, is the representative 
of the sacred power; but the civil and military adminis- 
tration rested until very recently in the hands of his lieu- 
tenant-general, the Tycoon, whose headquaiters were in 
Yeddo. The t princes, or Daimios, are in many 1n- 
stances almost ind dent, and they are only held in sub- 
jection by being obliged to have a double residence; one 
on their own estates, and the other in Yeddo, where their 
families are kept as hos for their good behaviour, 
The Yaconins, or military following of the mace con- 
stitute a turbulent class of the population, bound solely to 
their feudal lords, and ready for any fray that may happen. 
It ig among the Japanese of the upper classes that the act 
of kara-siri is practised. This is a suicide, nominally 
accomplished by plunging a knife into the bowels, but 
really, in cases of punishment, by the assistance of the 
person who stands prepared to strike off the head of the 
oe at the moment when the knife is placed for the fatal 
blow. : 

The Japanese are a cultivated people, with letters and 
literature partly of Chinese origin, but modified in order 
to adapt them to Japanese use. They have also a distinct 
national history; and their, literature, though not rich in 
philosophical disquisitions, abounds ın legends, in fables, 
In satirical descriptions. The sone have also highly 
developed artistic tastes; an inting, drawing, and 
sculpture are followed as distinct professions. The 
Japanese drawing does not always satisfy European 
exigencies with to perspective ; but the colouring 
is brillant, and in Japanese sketches, whether of plants or 
animals, people or landscape, there 1s a breadth, life, and 
truth, which many Epei artists of much higher 
pretensions might envy. In fact, the best notions that we 
can obtain of Japanese life and its surroundings are to be 
derived from the numerous sketches by Japanese artists 
which exist, and which represent the people pursuing their 
daily occupations. M. Humbert has profusely illustrated 
his work with icine ali facsimiles of native work, 

drawn after sketches made by Japanese artists, 

c Tanai have what the Chinese seem to be deficient 
in, a strong sense of humour; and this they exhibit in a 
very striking manner in their sketches, in which human 
beings are répresented by typical animals. Thus, sketches 
roay be seen in which an old bonze is represented as a 
wolf, a gioup of Buddhist nuns as weasels, and a company 
of rats acting as rice-merchants.- 

The artistic tastes of the people and thei love of 
Nature are both illustrated by their passion for flowers, 
and by the skill with which they are cultivated. No feast 
is considered perfect without flowers, and flower-shows 
meet with as much approbation in Japan as in England. 
The Japanese gardeneis exhibit great skill in the arts of 
raising new varieties of flowers, of grafting plants, so that 
different flowers and leaves grow in what appear to be 
branches of the same plant; and they above all, 
learned in the manufacture of dwarfed plants, which are 
In great request as house ornaments. The Japanese 
delight in gardens, and they lay out small pieces of ground 
with wonderful skill, contriving to “give ample space to 
narrow bounds” with much ingenuity. The vast evcetn/e of 
Yeddo encloses much garden ground, and the people make 
at least three definite excursions to the suburbs at different 
- times of the year, to see with their own eyes how the 
seasons progress, These excursions are often made as 

icnics, in which merry ily groups take part. The 


vapanese have also a geat fondness for aquaria; every , 


ay 
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every 


house possesses one, and an aquarium, with small fish in 
it, is a very common object to be seen in houses. 

The Japanese common people, both the dourgeoisie and 
the lower orders, take life with as much enjoyment as pos- 
sible. The ae of various pr who are patrons of one 
or other of thè numerous industries exercised, afford occa- 
sion for long processions, with great displays of banners 
and symbols, bi much ee and a not always digni- 
fied or moderate consumption of saki, Nor are the pil- 
grimages made to the sacred snow-covered Fusi-yama 
and to the vanous habitations of holy hermits altogether 


-without alleviations, The events of domestic life—bi:ths, 


marriages, deaths, presentations of children in the temple 
the coming-of-age of boys, when they have complete 
their fifteenth ycar, visits to the burial-places of ancestors 
—all afford occasion for friendly meetings, and for much 
ceremonial, 





Theatrical entertainments, and the performances of 
wrestlers, acrobats, jugglers, and ballet dancers are among 
the public amusements to which the Japanese are pas- 
sionately attached. The theatres at Yeddo to which 
foreigners have had access are chiefly those patronised by 
the bourgeoisie ; dut among the audience are to be found 
nobles who assume a dress intended to show that they 
pay their visit incognito. Wrestlers are under special 
imperial patronage, and are much favoured by the people. 
The contests consist chiefly of struggles as to which of 
two competitors shall by mere weight push the other out 
of a circle marked see eck filled with straw. Japanese 
wrestling is utterly e what is understood in England 
by the same term; and the men engaged in it are gene- 
rally in a fleshy condition which, among ourselves, would 
be considered utterly incompatible with a state of “ trein- 
ing.” The feats of performers who execute’ wonderful 
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tncks of balancing, and of jugglers who do the “ butterfly 
trick,” which has lately been so popular among ourselves, 
elicit great applause. So popular also are ballet per- 
formances, that even the priests, in some of the great 
temples, engage in sacred dances to add to the “legiti- 
mate” attractions of the places of worship. Fencing 1s 
a favourite amusement, and 1s taught to women. 

The public baths where men and women conduct their 
ablutions in the sight of all the world, and the tea-houses, 
at which women wait on the guests, are two features of 
L thai life which are very strange to European eyes. 

e town of Yeddo has a very stnking physiognomy, 
so to speak. To the south are the suburbs on the shores 
of the bay; in the centre the citadel and the dwellings of 
the nobility ; to the south-east, the trading town; to the 
Hehe quays and bridges of the great mver, and on the 
left bank the industrial city of Hondjo; to the north lie 
the temples, the fields where fairs are held, the theaties 
and public places of amusement. The western quarters 
are occupied By, the general city population; and the 
suburbs of the noith and west are full of verdure and flowers. 

Yeddo has been calculated to have 1,800,000 inhabitants, 
although as an important cily it only dates from the 
beginning of the 17th century. It ıs the northern termi- 
nation of the great mult road, the Tokaido, which 
traveises the empuc from Nagasak: to Yeddo, near to 
which aie built towns, villages, and many houses of the 
nobility, and along which the Daimois pass when proceed- 
ing to their compulsory 1esıdence in Yeddo. The modes 
Of travel in use me either horseback, or palanquins 
cared by men. These latter are of two kinds; the 
norimon, closed on all sides, and in use among the upper 
classes, and the cango, light in construction, open at the 
sides, and used by the common people. As the Daimois 
pass along with their two-sworded „retinue, all passengers 
give way to them, those that are on horseback dismount, 
and all stand bending low till the great man has gone on 
his way. The refusal of foreigners to submit to this fashion 
has led to the murder of more than one. 

Yeddo is a busy town. Cotton and silk manufactures 
of a delicate kind, the making of porcelain, dyeing, 
tanning, the working in metals, the carving of stone, wood, 
and ivory, the manufactures of paper and of-leather are 
all carried on in the town. (An illustration of the delicate 
silk embroidery which 1s made by the Japanese is given 
in the accompanying woodcuts, which represent silken 
dress ormaments.) In the suburbs, especially of the 
northern part, the gardens of the florists, the nual tea- 
houses, and the nce-fields are found, Minor industnes 
—-those of the makers of chop-sticks, of toothpowder, of 
dolls, of makers of mats, basket-work, and boxes, down to 
. that of the humble rag picker—are to be found exercised 
in the small shops, or in the streets of Yeddo. The 
streets are full of life.- The trades are carned on by the 


artisans, the jugglers and acrobats eaercise their skill, | 


men, women, and children pass along bent on amusement 
or pleasure ; here an enormous artihıal Ash, or a flag dis- 
played at a house, announces the birth of a child; there 
a wedding piocession takes its way; a Daimio passes, 
and all bow to the ground; an alarm of fue from one of 
the many watchtowers of the city calls out the firemen ; 
the watch goes on its rounds; beggars exercise their arts 
as a kınd of sacred trade—in a word, all the complicated 
machinery of a busy town life 1s to seen in active 
operation, in what was the great capital of the Tycoon. 

A jealous exclusion of foreigners prevailed in pee for 
moie than twocenturies and ahalf; the only favoured people 
being the Dutch, who were itted to build a small factory 
at Decima, and to send thither annually two trading vessels. 
The arrival of foreigners and their trade were regarded by 
the Tycoon and the nobles with dishke, chiefly because 
of the possibility that the introduction of new ideas might 
upset the old order of things; and the residence of foreign 
Ministers in Yeddo was rendered so uncomfortable, and 
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even dangerous, that the legations settled in Yokohama 
as their permanent place of residence. 

Recent events have effected a great change in the 
government of Japan. The Mikado, the theocratic 
emperor, has abolished the office of Tycoon. He has left 
his sacied city, and established himself, temporarily at 
least, in Yeddo, where the legations are in er security 
than before. The export of tea and silk, already great, is 
Increasing : and ıt is possible that Japan, so long isolated 
may in time resume her relations with the outer world, an 
become, as her early records show her to have been, a 
busily trading, progressive nation. 

It will be seen from the foregoing notice that M. Hum- 
bert’s volumes contain an immense mass of valuable in- 
formation as well as exquisite illustrations and lighter 
matter. J. A. CHESSAR 





FOOD OF OCEANIC ANIAM[ALS 


TRR receipt of an interesting paper by Professor 
Dickie, entitled “ Notes on range in depth of marine 

Alge,” lately published by the Botanical Society of Edin- 
burgh, induces me to call the attention of physiclogists to 
the fact, that plant-life appears to be absent in the ocean, 
with the exception of o comparatively narrow fmn 
(known as the littoral and Jaminatian zones), which ‘as 
the coasts, and of the “S o” tract in the Gulf of 
Mexico. ` 

ae the recent exploration in H.M.S. Porcupine of 
part of the Noith Atlantic, I could not detect the slightest 
trace of any vegetable organism at a greater depth than 
fifteen fathoms. Animal organisms of all kinds and sizes, 
living and dead, were everywhere abundant, from the 
surface to the bottom ; and it might at first be sup 
that such constituted the only food of the oceanic animals 
which were observed, some of them being rocphagons, 
others sarcophagons, none phytophagons. But inasmuch 
as al] animals are said to exhale carbonic acid gas, and on 
their death the same gas 1s given out by their decomposi- 
ton, whence do oceanic animals get that supply of carbon 
which terrestrial and Jittoral or shallow-water animals 
denve, directly or indirectly, from plants? Can any class 
of marine animals assimilate the carbon contained ın the 
sea, as plants assimilate the carbon contained in the air? 

Not being a physiologist, I will not presume to offer an 
opinion ; but the suggestions or questions which I kave 
ventured to submit may perhaps be worth consideration. 
At all events the usual theory, that all animals ultimately 
depend for their nounshment on vegetable life, seems not 
to be applicable to the main ocean, and ‘consequently not 
to one-half of the earth's surface. 

J. GWYN JEFFREYS 


GOLD DIGGERS IN THIBET 


HE Thibetan gold-field of Thok-Jalung in lat. 32° 
24’ 26” and long. 81° 37 38" was visited by the 
pundits employed by the G. T. Survey, in 1867 “August). 
[he camp was pitched in a large desolate piain of a 
reddish brown appearance, the tents stand in pits seven 
or eight feet deep for protection against the cold wind, the 
elevation being 16,330 feet, yet the diggers prefer to work 
in the winter, when nearly 600 tents are to be found there ; 
the soil when frozen does not “cave in.” They have no 
wood, but use dried dung for fuel, and the water is so 
brackish as to be undnnkable until frozen and remelted. 
They live well, taking three meals a-day of boiled meat, 
barley cakes, and tea stewed with butter. They will not 
use the Himalayan tea, as too heating and only fit for 
poor folks. 

_ The gold is obtained from an excavation a mile long, 
twenty-five feet decp, and ten to two hundred pases wide 
through which a small steam runs; the implements used 
are a long-handled kind of spade, and an iron hee. 


+ 


Dee. 16, 1 869] 


The water is dammed up, and a sloping channel left ; 
at the bottom a cloth 1s spread, kept down by stones so as 


to make the bottom uneven; one man sprinkles the. 


auriferous earth over the channel, and another flushes 
the channel by means of a leather bag, the pieces of gold 
fall into the inequalities and are casily collected in the 
cloth by lifting up the stones. The yield ıs large, nuggets 
of two pounds weight are found; the gold sells on the 
spot at rather less than thity rupees pe ounce. A gold 
commissioner or “sarpon” superintends all the goldfizlds, 
a string of which extends along the northern waterr .ed of 
the Brahmaputra, from Lhasa to Rudok. Each field has 
a chief or master, but anyone may dig who pays the 
annual lcence-fee of one sarapoo or two-fifths of an 
ounce. 

The cuuous posture for sleeping, universal among the 
Thibetans, was observed here. ey invariably draw 
their knees close up to their heads, and rest on their knees 
and elbows, huddling every scrap of clothing they can 
muster on their backs ; the richer iest thus on a mattress 
tising towards the head. The poorer avail themselves of 
a suitable slope on the hull side, or ple stones and eaith 
to a convenient height. This position 1s most probably 
adopted in order to secure as much warmth as possible 
for the abdomen, the thighs pressing against it and 
excluding the air. 

The gold-diggers recreate themselves with tobacco 
smoked in ion pipes, and, notwithstanding the hardships 
of their laborious toil, seem very merry, singing songs 1n 
chorus, in which the women and childien join. 


LETTERS TO THE EDITOR 


(The Editor does not hold himself responsible for opinions expressed 
by kis Correspondents. | 


Lectures to Ladies 


Your ndent “M.” in her letter, which appemed in 
NATURE No, iV., on the subject of the exclusion of teachers 
from the lectmes to ladies at South Kensington and Universi 
College, is scarcely just in her remark that ‘Sat University Col- 
lege they don’t pretend to cme for such an audience.” The 
committee of the Educational Association certamly do not pretend 
to care for gover nesses, ‘but give a more substantial proof of their 
care by admitting them on reduced terms. 

All honour to “M.” for advocaling the claims of goveinesses ; 
but has she not, in he: demre for improving their mental faculties, 
omitted to take an account of their physical poweis? To the 
question, therefore, which she has pro —" How can 
any one who is hud at work all day go to a lectme m the fore- 
noon? ”—I am tempted to reply, in the American fashion, by 
asking another: ‘‘ How can any one who is Aard at work 
day go to a lecture in the evening?” Theie is also the minor 
consideration that the hire of o lecture-room (the majority of our 
classes held in a hired room) for the evening is nearly 
twice that of a room for the morning, so that ıt would be a some- 
what hazardous expenment to institute evening classes on the 
chance of ladies who arè engaged in teaching all day attending 
in sufficient numbers to pay the rent. 

In conclusion, I hope that uf ‘ M,” can e a few minutes 
of her valuable trme some forenoon, she look in at one of 
our lectures ; and if she sees, or rather hears, anyone ansvwei 
the description of ‘‘ Lady Barbara, who sneers aloud,” I 
use my utmost endeavonis to get up an evening class for ‘‘ ML” 
even thougl she should he thecal iL 

THE Hon. SEC. OF THE Ik? EDUCATIONAL 
ASSOCIATION, LONDON 


Chrysophanus Dispar ; 

You ask for information about Ckryæpkanns Dispar, The 
statement that it has been met with in Kerry is not in itself 
improbable, and riage ar will be interested in having it 
confirmed; but when we find it said in the same paragraph 
that the insect is not uncommon in England, it will be received 
with doubt. C. Dapar has hitherto been found in only 
one locality in these islands, the neighbourhood of the fens 
formerly surrounding Whittlesea Mere. Other localities appear 
in works on entomology, but have never been authenticated. 
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Owing partly to the dramage of the fens, and paitly to the 
indefatigable efforts of dealers and other collectors, insect 


bas been quite extinct, I believe, for nearly twenty years. 

Of late years the subdivision of species in entomology as well 
as in other departments ‘of Natural History has been somewhat 
checked. What formerly appeared as those distinct species of 
Polyom mains, in our books of Brith Butterflies, under the 
names of Agestia, Artnaerxes, and Salmacis, me now all ie- 
ferred to the fitst-named specie Agestis is absent where 
Salmacis is found, and both where Artaxerxes ıs found, and 
the variety is referred to the difference of latitude. In the 
same way entomologists no longer ise an ific 
distinction between C. Dispar and C. piel hoe xi 
Pads contmental species. I possess a fine senes of 

. Dispar reared from luve taken in the year 1846. The 
spot in which they wee foimd is close to the Holme station, 
69 miles fiom London on the Great Northern Railway. They 
fed exclusively on the common water dock (Rumer Palusiris), 
It is a curious illustration of the obscure canses which regulate 
e ir a range of species, that though the plant is 

t in the whole range of fen country, and generally 
ht i land, the butterfly was always Saa to that 
immedi bourhood. 

C. Virgauree was introduced into catalogues of Biitish 
ne on the authority of dealer, but iG claims to bé 
a Biitish species were neve: authenticated, 

Eton, Windsor. 


The Brighton Aquarium 
WOULD it be unduly troubling you weie J to ask you to infoim 
me, through the medium of the columns of Nature, if the 
much-talked-of Brighton Aquarium is really to be ‘‘ stated” ? 
H. H. Morr, 


C WwW. D, 


The Cloaca Maxima 


WILL you pardon me for asking a question which probably I 
ought to be able to answer m ? Alr. Corfield, in his mterest- 
ing comparison of the hygienic performances of the ancients and 
ourselves, mentions the well-known Cloeca Mauma as one of 
the great glones of the Romans. Can he tell us how they got 
the sewage into it? I presume the invention of Bramah was 
not known in those times, and I was a little disappomted in not 
finding in his able paper a solution of a mystery which has 
puzzled me since my childhood. What did the Romans want 
with a Cloaca Maxima, and how did they use it? 


Dee. rth IGNORAMUS 


Lightning in a Clear Sky 

THE following extract from the ‘‘ Life of Charlemagne,” by 
a contemporary, may be interesting to C. W. D. 
t Cum Carolus imperator ultimam ım Saxoniam expeditionem 
contra Godefridum, regem Danorum, ageret, quadam dic, cum, 
ante exoitum sols, castris egressus, iter agere cœpisset, vidit 
1epente delapsam ccelitus cum ngenti lumine facem a dextra in 
ministram per serenum asia transcuere ; cunctisque hoc signum, 
qud portenderet, admuantibus, subito equus quem sedebat, 
capite deorsum merso, decidit, eumqne tam graviter ad tenam 
elisit, ut fibula sagi rupta balteoque gladu dissipato, a festinan- 
tibus qui aderant ministris exarmatus non sine adminiculo leva- 
retor. Jaculum etam quod tune forte manu tenebat, ita 
elapsum eat ut viginti vel eo amplus pedum spatio longe 

jaceret.” J.M. W. 
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NOTES 


It is slated that the Council of the Dntish Association for 
the Advancement of Science have determined to ask the per- 
musion of the Lord President of the Council to appear before 
him as a Deputation, to urge upon the Government the need _ 
of a Royal Commission to inquire mto the Present State of 
Science in England. We may congratulate ourselves that in 
Lord De Grey we have a Minister whose well-known luge and 
scientific sympathies ensure a careful consideration of the mpor- 
tant proposition to be laid before him. 

Most of our readers know ere this that the Government has 
determmed not to fill up the appointment of the Blastership of 
the Mint vacant¥by the death of the lamented Graham. The 
duties are to be performed by Mr. Freemantle, who deserves all 
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praise for what he hns done; and the Mint 1s, for the future, to 


be loohed upon as an outpost of the Treasury. One hoped, ` 


seeing how rare are the scientific rewards in England, that a 
post that had been heki by a Newton, a Herschel, and a Grma- 
ham, might have been Icft as it wos; bnt we hear that tho 
Government have, in this case, some real justification for what 
they have done. In fact, it is the tendency shown by this 
nction—n tendency to cut down everything, especially every- 
thing scientific—and not the action Itself, which is more in 
question, 


THERE is moie and laler news from Livingstone, who, judging 
from his letter to Dr. Kirk, pablished ın the journals, is still 
weak in health, Al we need give is his oun iden of the 
work he has yet to accomplish :—‘‘ As to the work to be 
done by me, it is only to connect the sources which T have 
discovered from 500 to 700 miles south of Speke and Baker's 
with their Nile. The volume of water which flows nortb from 
Intitude 12" south is so laige, I suspect I have been working at 
the sources of the Congo ag well as those ofthe Nile. I have to go 
down the eastern line of drainage to Baker's tuming point. 
Tanganyika, Nyige Chowambe (Bakers?) are one water, and the 
head of it is 300 miles south of this. The western and central 
lines of dmuinage converge into an unvimted lake west or south- 
west of this The outflow of this, whether to Congo or Nile, 
I have to ascertain. ‘The people of this, enlled Manyema, are 
cannibals, If Arabs spenk unly. I may have to go there first, 
and down Tanganyika, 1f I come out unenten, and find my new 
squad from Zanzibar,” 


We take n remarkable instance of resolute self-sacrifice from 
Mr. Hayward’s account of the Turkiiebellfon against the Chi- 
nese dominion in 1863 :— The Chinese gorrison was shut up in 
the fort of Yarkand, and for 40 days bemeged by the Turki 
army; the only terms offered were that all should embrace Islam. 
The old Athban-—the Chinese Viceroy of Ta:kestan—summoned 
his officers to a council, held in an upper room, the lower room 
was piled with barrels of gunpowder, with a trin leading from 
beneath the chair of state. ‘The officers assembled, wrangling 
about the probable ransom that would be taken. The Amban’s 
sons moved among them, offering tea and sweetmeats, his daugh- 
ters knelt weeping by his side, he himself sat calmly smoking 
his Jong pipe. Suddenly cannon shots were heard, and the 
shonts of Allah Akhbar announced the advance of the enemy to 
storm. <A hint of the Amban’s resolution spread among the 
aksembly, amidst the confaslon he spoke a short farewell, and 
calmly turning his prpe-bovwl, shed the embers on the train—and 
all was over. 


We leam that the account of Professor Jacobl’s new pro- 
cess for the electro-deposit of iron, which has recently appeared 
in this country, does not Include severn! improvements of great 
scientific interest which have recently been developed, an 
account of which we hope shortly to give, * | 


THE following notice hnas been issued by desire of the Lord 
Chancellor s—‘‘ The electors to the Savilian Professorship — 
namely, the Archbishop of Canterbury, the Lord Chancellor of 
Great Biltain, the Chancellor of the University of Oxford, the 
Lord Bishap of London, the Secretary of State for the Home 
Department, the Lord Chief Justices of the Quken's Bench and 
Common Tens, the Loid Chief Baron of the Exchequer, the 
Dean of the Arches, and the Warden of New College (who may, 
{fit be thei: plensure, call into council the Vice-Chancellor of 
the University of Oxford}—ill proceed to the electlon of n 
Savilian Professor on Thursday, the roth day of February, 1870, 
or as soon thereafter as may be, All candidates are required to 
be of the full age of 26 yenrs, and, if Englishmen, to be Masters 
of Arts at the least. The other regulntions respecting the 


Savilan Professor may be seen in the University Statute sanc- 
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toned by Her Majesty the Queen Jn the year 1858. Candidates 
are to send their applications, addressed to Gordon Whitbrend, 
Esq , 31, Great George Street, Westminster, S, W., on or before 
the 24th of January, 1870." 

Here is another note from Oxford :—The examiners for the 
Radcliffe Travelling Fellowship—Dr. Acland, Dr. Rolleston, 
and Sir B. C. Brodie—hnve given notice that the next examinn- 
tion for a Fellowship will commence on Monday, January 31, at 
ro am. Candidates ate requested to send their names on oi 
before Wednesday, January 19, by letter addressed to the Regius 
Professor of Medicine, Museum, Oxford, 


THE exploration of the caves at Wellington, in the western 
distiict of New South Wales, under the direction of Mr. Krem 
and Dr. A. M. Thomson, is making good progress, and. many 
remalns of extinct animals, some of which are new to sclence, 
have been discovered. A trial shaft is already put down in the 
centre of the Breccia cave, to the depth of fifteen feet, and bones 
are still found at that depth. 


As alrendy stated in this journal, the University of Edinburgh 
bas just made arrangements to enable ladles who wish to do so 
to study medicine. Those who avail themselves of the oppor- 
tunity mre tanght in separate classes from those of the other 
medical students, each Professor, at the University halding one 
class for men and another for women. Five Indy students have 
already presented themselves for the medical matnculatlon 
examination. In London there isa ‘Female Medical Society," 
under the presidency of the Earl of Shafiesbury. . The objects of 
the Female Medical Society me—* 1. To promote the employ - 
ment of pioperly educated women in the practice of midwifery, 
and the treatment of the diseases of women and children. ` 2 
To provide educated women with proper facilities for learning 
the theory and practice of midwifery, and the necessary branches 
of medical science.” " To carry out these objects, the Society 
establuhed a ‘Ladies’ Medical College” five years ogo, and 
eighty-two Indies have during that period avalled themselves 
of the facilities it offered ; mostof them have smee started In 
business, and are succeeding admirmbly, * 


DR. PETERNMANN, of Gotha, the well-known German geo- 
grapher, publishes an interesting article In the Colegue Gardi on 
the mission of Dr. Nachtign! to Central Africa. The latter was 
sent by the King of Pinssia, on the r8th of Febiunry, 1869, to 
present Sultan Scheick Omar with some valnable gifts from Kmg 
Willam, in recognitlon-of the friendly reception given by the 
Sultan, in 1866, to Herr Gerhard Rohlfs and Herr Von Beuer- 
mann, an oficer of the Prussiansarmy. Dr. Nachtigal proceeded 
to Mursuk (near which place Mus Tinné was murdered}, but 
finding that there was no prospect at present of reaching Bomu 
in safety, he proceeded on an expedition to Tibesti, in the Tibbu 
country, lenving the presents at Mursuk Similar expeditions, 
says Dr. Petermann, have been undertaken by varlous eminent 
arvellers during the Inst fifty years. In 1820 the Tibbu country 
was visited by Lyon; in 1822 by Denham, Clapperton, and 
Oudney ; in 1853 by E Vogel; im 1855 by Di, Barth; in 
1862 by Herr Von Beuvermann ; and in 1866 by Gerhard Rohlfs, 
Most of these attempted to go through Tibesti, but without suc-. 
cez; and Dr, Nachtigni rs the only Emopeon who has ever 
accomplished this dangerous feat. He left Mursuk on the 6th 
of June last, and returned on the 8th of October, after a series of 
wonderful adventures and escapes, which ore related in a report 
addressed by him to Dr. Petermann, and now In the press. 


THE Weekly Bulletin of the Scientific Associntian of France, 
dated the 12th instant, contains letters from Algerin recording a 
series of violent earthquake shocks eapeiienced at Biskra, 
Serlana, and Sidi Okba, in the Province of Constantine. The 
disturbances extended from the 16th to the rgth of November, 
and appear to haye been of a very alarming character. The fact 
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that no geat damage was done to buildings is ascnbed to the 
movement being chiefly vertical. The horizontal direction is 
stated by an observe: to be from south-west to north-east, and 
by anothe: from north-east to south-west. 

SCHOPENAUER’S treatise on the ‘‘ Philosophy of vision and 
colours,” which originally appeared upwards of fifty years ago, 
and which has hitherto been treated with unmerited neglect by 
the great writers on physiological optica, has just reached a third 
edition. An interleaved and annotated copy of the second edition 
prepared by the author himself in 1854 was found amongst his 
papers, and has formed the basis for the present ‘‘ improved 
and augmented” ieissue, which appears under the editorship 
of Julius Frauenstadt. 

WE desi:e to call special attention to the singularly interest- 
ing addiess of the new Rector of the Untversity of Vienna, 
Carl von Littrow, on a subject which does not at fust sight 
appear to be of a very interesting character, viz, the backward- 
ness of the ancients in the sciences. This backwardness he 
asciibes, firstly, to an actual want of the power of accurate ob- 
servation ; and, secondly, to a restless spint of speculation. The 
illustrations of these positions are drawn from astronomy, the 
science to which in early times the greatest care was devoted, 
Of the instances adduced to show that the ancients, notwith- 
standing their fine feeling for form, evidenced in the remains of 
classic art, had not even the most primitive power of observa- 
tion we may mention the following. According to the elder 
Pliny, whose estimate is very much higher than those of Hippar- 
chus and Ptolemy as recorded in the Almagest, the number of fixed 
stars is 1,600; whereas, in our own day, Argelander, working in 
such a comparatively unfavourable clmate as Bonn, records on his 
maps no less than 3,256 stars visible to the naked eye. Agnin, 
Aigelander gives nineteen as the number of nebule and stm- 
clusters vimble in our latitudes, while Hipparchus mentions 
only two, and Ptolemy but five; both of these observers entirely 
passing over such remarkable objects as the nebnlæ in Orion 
and in Andromeda. The group of the Pleiades was considered 
of great importance for ancient navigation, and was constantly 
watched; and yet only seven of its stars were discovered. 
Indeed most of the early observers could only see six; the 
seventh was lost sight of for centuries; and ultimately, when 
the middle star in the tail of the Great Bear first attracted atten- 
tion, the conclusion arrived at was that the latter was the 
missing seventh star of the Pleides. Nowadays cases are known 
of people who me not astronomers seeing from fourteen to 
sixteen stars in the Pleiades ; and it is by no means uncommon 
for persons of good mght to see eleven. The star a in Capri- 
colnus was seen by man for thousands of years without its 
being noted thet it is a double star, a fact that any child 
would discover now if its attention were duected to it, It 
would be interesting to know what is the capacity of indivi- 
duals of savage races os regards discriminating celestial objects. 
Light might then be thrown upon the question, how far the 
observational defects of the early astionomers were due to mera 
carelessness, and how far we inherit a schooled eye from gene- 
tlons of ancestors who gradually accustomed themselves to the 
acctiate dismimination of external objects. 





SOCIETIES AND ACADEMIES 
LONDON 
Royal Society, December 9,—Dr. W. A. Miller, V.P., in 
the chair. The following papers were read :-— 
“S pic Observations of the Sun”—Noa. V. By J. 
Norman Lockyer, F.R.S. 
„The author first refened to several new facts of Importance as 
follows: 
“I. The extreme rates of movement in the chromosphere 
observed up to the present time are— 
Veitical movement . . . . . 40 miles o second 
Horizontal or cyclonic movement. 120 D 
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“IL J have carefully observed the chiomosphere when spots 
have been near the limb, The spots have someimes been ac- 
companied by prominences, at other times they have not been so 
accompanied. Such observations show that we may have spots 
visible without prominences in the same region, and prominences 
without spots ; but I do not say that a spot is not accompanied 
by a prominence at some slaget of its life, or that it does not result 
from some actlon which, in the majouity of cases, is accompanied 


TAPE ce. 

“TIT, At times, when a prominence is seen bright on the sun 
itself, the bright F line varies considerably, in thickness 
and brilliancy, within the thickness of the dark line, The ap- 
pearances presented are exactly as if we were looking at the 
prominences through a grating. 

“TV. Bright Ea when seen above spots on the disk, 
if bailt up of o substances besides h are indicated 
by the bright lines of those substances in addition to the hnes of 
pelea Nae The bright lines are then seen very thin, situated 
centrally (or nearly so} on the broad absorption-bands caused by 


the underlying less-lummous of the same substances. 
“WV. Ihave at last detected an absorption-line co nding 
to the line in the chromosphere. Father S states 


that there is a line oE to it much brighter than the 
rest of the spectrum. y observation wonld seem to indicate 
that he has observed a bright line less refrangible than the one in 
question, which bright line is at times excessively biuliant. It 

uires absolutely perfect atmospheric conditions to see it in the 
o solar spectrum. It is best seen in a -spectrum 
when the spot is partially covered by a bright prominence. 

“YVL In the neighbourhood of spots the F bnght line is 
Sometimes observed considerably widened out in several places, 
as if the spectroscope were analymng injections of hydrogen at 
cried tet in very limited regions into the chromosphere. 

“VIL The bnilliancy of the bright lines vimble in the ordinary 
solar spectrum is extremely variable. One of them, at 1871°5, 
and another, at 1529°5 of off’s scale, I have detected in the 
chromosphere at the same time that they were brilliant m the 
ordinary solar spectrum, 

“VI. Alterations of wave-length have been detected in the 
sodium-, magneslum-, and iron-lines in a spot-spectrum. In the 
case of the Jast substance, the lines in which the alteration was 
detected were ze those observed when iron (if we accept them 
to be due to iron alone) is injected into the chromosphere. 

“TX. When the chromosphere is observed with a tangential 
slit, the F bright lne close to the sun’s limb shows tmces of 
absorption, which gradually dimmish as the higher strata of the 
adi ie aa are brought on to the slit, until the absoipticn- 
line y thins out and entirely disap The limes of 
other substances thus observed do not show this absorption 

“X. During the most recent observations, I have been able to 
detect hace? magnesiim and iron in nearly all solar latitudes 
in the chromosphere. If this be not merely the result of the 
good definition lately, it would indicate an increased general 
photespheric distubance as the maximum sunspot period is 
approached. Moreover, I suspect that the chromosphere has 
lost somewhat of its height.” 

The author a ds a list of the bright lines, the position of 
which in the A E have been determined absolutely, 
with the dates of discovery, 1emarking that in the case of C and 
F his observations were anticipated by M. Jansen :— 


flydregen 
Ce» October 20, 1868. 
? F. October 20, 1868. 


a oe 
s .G S 
nenr G. December 22, I 
A, March 14, 1869. 


Sodin 
„D. February 28, 1869. _ 
Barina 
1989°St Mach 14, 1869. 
20312 July 5, 1860, 
Afagnentm and included line 


i | February 21, 1869. 


4 
* Comptes Rendus, 
t S ccs es E A 


r96 ! 
Other Lines, aA ` 
f Tron.. 1474. June 6, sare R í 
; ? 1515'5 June 6, I : 
f Bright line 15295. uly Şo I 
, ? TREI 6, 1 
‘? ung 6, 
. i.... 108 . June 26, 
! Bright line 187r'5. F 
l Iron sasa 20015. yy 
? 200345 ony : 


line, very delicate . 


i Other lines besides these have been seen at different times ; 
bat their positions have not been determined absolutely. . 
The ee ee 


aay MA Oe aha Wa ear ar 
are due to iron only, he has been ab 


time, to detect three ep in 
ee ee 


of as regards possible results of future 
ee es lies to magnesium and barium. 
The paper then as follows +~ 


a MDI Frankland end myself have determined that the widening | the 

out of the sodinm-line in the spectrum of a spot which I poin 
ont in 1866, and then stated to be possibly an evidence of greater 
ee ERA absorption due to pressure. 
i continuous oat of the sodiam-lins in a spot must 
an additional of th pia 


ee ocd iver pee ear err iffer 


regard to the first assertion, I may first state that all the 
observations I have made have led me to a contrary conclusion, 


` power, such as-that em Father in w 
widening ont of the F the base of the here is 
not clearly indicated, it is almost impomible to determine, by 
means of the spectroscope, the phere rests on 


the sun or not, as the an envelope saad we are 


m th spectrum of a section and if the chro- 
en hiee wee eine merely at a certain height above the 
eta ta piel pene eae ai laa _but 
do get such a widening, 
wwe to the second aséation, I would remark that if | are 


such a gi envelope existed, I entirely 
fail to see how it could be od as a region of selective ab- 
sorption. Secondly Ble gh ricci cnt Aree 


up, magnesium, 
the limit of the sun’s limb by 2” 
have been regularly. observed for séveral months past. fons 
note high This 1 ed a low level of barium in the chromosphere 
sioday und an Thro naver 42 cari mich 
kingid and as vO never seen - 
to a continuous spectrum when my instrument 
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-| theory, which regards the 


and Kirchhoff 

up to the present 
(460) in the 

and to be replaced by a bright line. At times, as I pain 


perfect adjustment, I am inclined to att bute the observation to 
some Instrumental 


error. Such a phenomenon might arise from 
a local injection of solid or liquid particles into the chromo- 





-| sphere, 1f such injection werd poemble. But I have never seen. 


such an injection. If euch an occurrence could be observed, it 
would at ance settle that .of Dr. Frankland’s and my own 
as the last layer of the 
solar atmosphere ; and if it were possible to t Father 
Secchi’s observation, the point would be settled in our your. 
“The sodium ts to which I have referred, however,- 
and the widening out of the lines in the spot clearly 
eee here is below the 


spot not above it. I therefore cannot accept Father Secchi’s 
statement as being final against another of the theory to 
which I have referred—a conclusion w 


Father Secchi him- 
self seems to in other communications. j 
A Pahar Secchi rena ka alec’ thal the F lne upoe yie 


E a a aan becanse*it never 
disappears. i conclusi i alto hagatved by my ober 
tions ; for it has very often been observed to disappear altogether 


ted ont 


to the Royal Society some months ago, when a violent storm is 
going. on anion an by rapid elevations and depressions of the 
AAS line on the aE E of 


wave-length a rapid motion of the h 
“ With regard to observation of spot-spectia, I find that 
inciease of ve power. ers the phenomenon 
much more clear, at the same time more simple. The 
selective a T AE A R tn two 
intense form, ae any of the more complicated accom- 
ts described acc arene sop a AA that 
e en es to a great extent. 


of the lisa ang ee eure abnormally 
bright which have ated ie ANA ta: con ot vie a 
fee orcad Roman observer; bat the bn 
line propad a E aro in an 
part o the disk, but not much more so. 


o 
interpretatión of sun-spo apot phenomena to skich Father 
Secchi has refered, * which eee eee 

but selective plus But as Í 


general absorption, 
ee Ret. 1 caavicaly fee 
to my own pree od acy ce of my assation whlch were 
communicated to the Royal S some three yeas ago”. 

“ Researches on Gaseous S in relation to the Physical- 
Constitution of the Sun, Stars, and Nebulx.”—Third Note. -By 
E. Frankland, F.R.S., and J. Norman Lockyer, F.RS. -~ 

The authors remark that it has been pointed out by Mr.. 

Sethe epee al wanes ee &c., are some- 
times injected into the sun’s chiomosphere, and aie then rendered 
sensible by their bright spectral lines. (Proc. Roy. Soc., vol. xvii. 
P 351.) 

a. It bas also been shown (1) that these vapours, for the most 

oe ee evation in the-chrom and 
2) that e ae vapour is observed like 
a cloud ated Pari paper TA 

Th en ahe on the 14th of March, 1869, and 

a drawing was sent to the Royal Society that when 

TA TUES Toa i aaa ac THS al es do nof 

the same height. 

en of the é lines, 61 and 4" are of nearly equal height, but 
$4 ig much shorter, 

4. It has «ince.been discovered that of the 450 iron lines ob- 


only a very few are indicated in the 7 
when iron vapour is injected into it 


5. The anthors’ experiments on hydrogen and nitrogen enabled 


them at once to connect these phenomena, alwa “that 
Ee bulk of the abeo to which the reanholer lines 
takes place in the photosphere itself. 


e tgceoet in Rie ta: ne ae aa ie he cas 

and nitrogen, the became simpler where 

densi und temperature were less, to account at once for the’ 

ae the number of lines vimb a those regions whee, 

S E ents the and temperature of the ab- 
of the sun are at their minimum. 

6. t beina Tapoiak, therefore, to test the truth of this 


asum laboratory experiments, os ia ea 
sults of e Gitar communicated m this note. | 


* Coreptes Rendut, 1069, 1-1. p J64 


Dec. 16, 1869] 





The spark was tnken in alr between two ea paa e 
ro 


sepmiated that the magnesium did not eatend from pole 
to pole, bot = visible only for a little pea ‘ae by the 
atmosphere of magnesium vapour round each pole. 

The diag rance of the 4 lines was then examined, and 
it was found that they behaved exactly as they do on the sun. 
Of the thiee lines, the most refiangible was the shortest ; and 
shorter than this were other lines, nA: Alr. Lockyer Aas not 
detected tu the spectrum of the chi omosphere, 

This prelimmary experument, therefore, quite e the 
assumption, and must be as su engthening the on 
which the assumption was , namely, that the bulk of the 
absorption takes place in the photosphere, and that it and the 
chromosphere form the true atmosphere of the sun. In fact, had 
the expemment been made in hydrogen mstead of in air, the 
phenomena indicated by the telescope would have been almost 
perfectly reproduced; for each increase in the, temperature 
of the spark caused the a, aa vapour to extend further 
from the pole, and where the disappenied a band was ob- 
scived sul mounting then, which us possibly connected with one 
which at times is observed in the spectrum of the chromosphere 
tself when the magnesium lines are not visible. - 

Professor Williamson communicated a paper "On the successive 
Action of Sodium and Todide of Ethyl on Acetic Ether,” by 
f. Alfred Wanklyn, F.C.S, The author referred to a paper by 
Frankland Duppa, ae the products obtamed on 
reatment with rodide of ethyl of the yellow wra-like mass piven 
vy the action of sodium on acetic ether. Besides the desciiption 
the compounds, Frankland and Duppa gave four equations 
pressive of their view of the origin of the wax-like mass: each 
one of these four equations affirmed the evolution of an equivalent 
of hydrogen by every equivalent of sodium employed; but 
according to Alr. Wanklyn nelther acetic ether nor any other 
ther ever evolves hydrogen by reaction with the alkali metals. 
iH equations which asume evolution of hydrogen m these 
‘eactions are therefore inadmissible. In the present paper Air. 
4Vanklyn offms an explanation of Frankland and Duppa’s pio- 
fucts, which does not involve the assumption of evolution of 
ayd . On reference to Frankland and Duppa's Sia eal 
ited, it will be found that the products described by them as 
«btamed from the “ wax-like mass” and iodide of ethyl are the 
ollowing +— 

A. Ci Hy, Oy, liquid boiling at 195° C., 

B. Cis Hyg Op liquid boiling at 210° C. to 212°C, 
sutyric ether, capiolc ether, and also some unacted-upon acetic 
ther, and a considerable quantity of common ethylc ether, Mr. 
«Vanklyn has already shown that the direct products of the action 
of sodium on acetic ether are ethylate of sodmm and sodium- 
iiacetyL, Nothing else seems to be produced directly. But the 
ceas of acetic ether, which us necessarily taken, acts on some 
f the ethylate of sodium, producing alcohol and acetate of 
tthylene-sodium, the eatent to which this secondary action takes 
lace determined by the exact circumstances of the experi- 
ment. We have, therefore, in the wox-like mass got by pro- 
onging the action of sodium on acetic ether :— 


Ethylate of sodium . . C, Hy NaO 
Sodium-triacetyl . oo... Ca He O Na 
Acetate of ethylene-sodlum . Ci H; Na O, 


Alcohol . 0, H; O. 


On the first three iodide of ethyl acts, giving iodide of sodium 
nd organic liquids. From the ethylate of sodium comes the 
ommon ether. From the sodium-timcetyl comes ethyl-t sage ts 
vhich 1s A =C, H,, Op having been got by Genuther from 
“ule sodiam-tiacetyL From isolated acetate of ethylene- 
odium and iodide of ethylene Mr. Wanklyn has recent! 
btained liquid B, C,, H O. This liquid boiled at 212° co 
ad gave carbonate of baryta with -watery and was 
lentlenl with Frankland and Duppe’s lignid.B. By the action 
f liquid A upon ethylate of sodium Geuther has recently 
town that butyric ether ıs produced together with acetate of 
thylene-sodinm, and Mr, Wanklyn piedicts that liquid B will 
ive caproic ether by a similar reaction. 


Royal Geographical Society, December 13, Sir R. Murchi- 
om in the chair. The Presdent made some comments on the re- 
ent letter from Dr. eral a whase return would, he thought, 
ery probably be delayed by the exploration of the waters, a 
light prove the head waters of the Congo. The paper of the 
vening was Mr. Hayword’s account of his vwisit to Eastern 
‘urkestan ; a large map constructed by Captain George, from 
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the maps and observations sent home by Mr. Hayward, and two 
views, enlarged from sketches taken by him on the spot, illus- 
trated the paper Dr Leitmer’s collection of VYarkand: manu- 
factuies was also exhibited, and the presence of Niar Mu- 
hammed, the native of Yarkand, exated much mterest Mi 
Hayward has carefully fixed all the positions in the map» sent 
home by him, and also sent itineraries, list of names, 
and plans of towns, He mentioned the valuable pocket mti- 
ficial horizon invented by Captain George, which enabled him to 
escape suspicion. Mr. Hayward left Leh Sept 29, and prv- 
ceeded by the C Ghenned Pass, 18,839 feet high, to 
Shadula, in lat. N. 36° 21’ 11%, long E. 78° 18, 360 mile. 
from Leh, the frontier fort of Eastern Tunkesian, 14,745 feet 
high, which is divided from the dominions of the Maharajah of 
Kashmir by the Karnkorumrange. Mr. Shaw had, unknown to AIr. 
layward, arrived n few days before. The tiavellers weie de- 
tained while a messenger was sent forward to obtain permission 
fo. them to enter the country The opportunity wos taken to cx- 

lore the sources of the Yathaod Dana, beyond the Khirgiz 
Tuas 17,095 feet high. Fiom this a view of the Fasen Kuun 
Luen peaks was obtained, 90 mile» away, the course of the nvr 
was traced and positions pioved. A new pass, called the Yanpi 
Pom, over the Kuen Luen, was observed, and described as piac- 
ticable for ho and easily made practicable for cainnges, and 
even for guns, It is at present exposed to the demedations ot 
robbeis from Hunza Nagyr, which rendei it insectne and little 
used. Twenty days were spent in this eaploiation, and 300 
miles of mountain distncis explored. One peak sng to 
23,278 feet, wad observed from a spur of Kuen Luen Mountatns. 
The source of the Yarkand River, in lat. 3 37° 34” N., long. 
77° 50 E, was reached on December 8t At a height of 
16,654 feet above the sea, the cold experienced was intense The 
thermometer the following nea wed the mercury to have 
sunk toa level with the bulb, or 18" below zero. Having returned 
to Shadula, he found that permission bad come for hus advance 
to Yaikand, and started dn December 18th to reach that place 
by the Sanju Pass. Mr. Hayward described the Khiigures, the 
Bedouins of Turkestan, from whom he experience! kindness 
and hospitality, as EE Sip the countiy seems to have been 
the case. From Shadula yaks wee piovided, on which the 
travellers crossed the Sanju Pass. The first village entered was 
Kibtiz, The Turhi villages present a comfortable appenance. 
The county is well celnguted, and the people well todo. The 
dress, &c., of the different classes wns aiy desmnibed. Slaves 
are still owned by some; but the former slave trade at Yarhand 
bas been suppressed by Yakoob DA Between Sanju and 
Yukand a. sand A was e commencement of a 
desert called T Makan Desert, suetching to the east, towads 
the Gobi Deseit. Stanpe legends of former cities, now bwied 
in the sand, were 1elated by the Panje Bash. Yaothand was 
entered on December 27th. It is described as a pwallelogam 
of 2 miles by 14, containing 40,000 houses, 120 m ea, and 
120,000 inhabitants It is defended by mud walls Fog e high, 
with bastions, and an outlying fort. The rula Na Yarkand, 
Muhammed Yakoob (Kushbegie), ‘Alalh Gharee” of Eastern: 
Turkestan, was at his camp near Kashkar. The governor of the 
city, ‘a well-informed, pleasant, well-read man,” received Ah. 
Haywmd with mach coutey. A house was assigned him, and 
plentiful supplies furnnhed him ; but be was not allowed, except 
on visits to the governor, to leave the coutyaid of his house 
during the two months he 1emained in Yarkand. 

Femu 24th, Mr. Hapwaord proceeded to Kashkar, which is 
a strong town of 60,000 td 70,000 people, the central point of all 
the Central Asin ronds. The next day he was ieceived by theiuleci, 
who by his biavery and militmiy talents has ioised himself to the 
chiefanthonty over Eastern Turkestan. His charncter and abuities 
impiessed Mr. Ha so much, that he says, were Cental 
Asia undisturbed foreign pressuic, he would be anothe: 

Khan, He regeived the traveller kindly, and spoke of 
his ain Hed visits Habe Englishmen, who had been hitheito 
prevent m yislung his country by the Bokhara tragedy. He 
also alluded to the death of Adclpb Sen) ntweit, but did not 
mention thet he had himself killed Hullee the murdeter of 


Schlagintweit, two ago Mi. Haywaoid :emained a month 
im Keshkar, vainly hoping to get permission to proceed to the 
Pamir ae bat was o to abandon the attempt. The 
position of Kashkar was fixed by him at 

City . 39° 19° 37" 


FOU se) ie: eer 8 23 N. lat. 
and 76° 10' E. long., at an elevation of 4,165 feet. He concluded 
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by some account of the revolt agninst the Chinese dominion, 
which, after lasting a hundred years, was overthrown in 1863, 
after which the present niler, maith hus Uzbeg troops, defeated ihe 
Tunganis, and successively made himself master of the different 
places, and is now master of the country. But lus tenure is pre- 
carious, and his fear of assassination causes him to change his 
apartment every hour dunng the night.—In the ensuing recs: 
sion, the president stated that, so far from Russia regarding our 
commercial entrance mto Eastern Turkestan with jenlousy, the 
Czar and Prince Gortschakoff had both assured Mr, Forsyth that 
so long as the Atalih Ghazee confined himself to the country south 
of the Tinn Shan, Russia would not interfere with Eastern Tur- 
kestan.—-The president also pointed out that Mr Hayward’s 
discoveries bad confirmed A. von Humboldt’s theory as to the 
salient points of the mountain systems of Cental Asio. Ali 
Haywnid was about Ene to exploie the Pamir Steppe, by way 
of Ghilghit.—Sir H. Rawlinson mentioned that he was enabled 
to state that the Indian Government were about lo arrange with the 
Maharajah of Kashmir, to send officers to survey the routes to the 
frontier of Turkestan ; and intended afterwards to enter into nego- 
tiations with the Atalih Ghazee for the same purpose, as to the 
routes in his dominions It is understood that Russia has not 
recognised the Atalih Ghazce, ing him as a rebel against 
the empire of China—ann ally of Russia 

Royal Microscopical Society, December 8.—The Rev. J. 
B Reade, M.A, ER S., president, inthe chor. Prof, Rymei 
Jones, F R.S , 1ead a paper on Deep-sea Diedgings from China 
and Japan Professor Jones stated that he had recently received 
from Lieut. Ross, R.N. (grandson of ah Rass), cer ton speci- 
mens of deep-sea dredgings, obtained at 2 depth of 1,080 fathoms, 
from the bottom of the sea near Fly Island, in the neighbourhood 
of Sandal-wood Island After alluding to the theories which 
had until n recent period prevailed with respect to the depth at 
which animal life existed in the ocean, and to the researches and 
discovenes of Piof Forbes, Sir, J. Ross, and Dr, Wallich, 
Prof Jones proceeded to give a descnplion of the contents of a 

hial (a small portion of the dredgings sent by Lieut Ross), 
han which about o grain and a half of solid matter had been 
obtained! The first result of the micioscopic examination of this 
matter was the discovery of a considermmble quantity of siles, so 
finely triiurated, howevei, as to be scarcely visible The nest 
discovery was a large number of sponge sfica/e : many of the 
spicules being sculptured im foims of the bias beauty Of 
hese spicules there were 12 genein. Some 800 or 900 specimens 
of Fornminifera were neat found, exhibiting neatly every form of 
the animal hitherto found im the bed of the Atlantic. A sull 
more interesting discovery was that of 600 or 700 Aidpeystiia ; 
which differed from those found in Barbadoes, im thus iespect, 
that whereas the Intter were usually biought up fiactured and 
imperfect, the former were pe intact in all parts, displaying 
the most exquisite structures, and hundreds being clothed in thin 
soh covenng From this fact it might be argued that they had 
been taken from their ocenn home alive, notwithstanding the 
Immense pressure to which they are said to be subjected. ere 
were also many species present which had not as yet received 
names from naturalists Besides these, Piof Jones had found 
a luge number of shields of vanous shapes, resembling 
the "Dealemaeee ; and of these there weie not less than 300. 
Lastly, he had found diatoms themselves, more sparsely dis- 
tributed, bat of larger size than those usually coming under 
the notice of micioscopists; and of these there were over fifty 
specimens What larger animals hved at the bottom of the deep 
sea he could not sny, but as there appeared to be abundant f8od 
for them, and as both Sir J Ross and Dr. Wallich had found 
star-fishea in the respective locnlitses diedged by them, it might 
be reasonably inferred that they abounded in (he ocean bed, and 
that a most evtensive fauna existed there as yet entirely undis- 
covered. The following papeis, for want of Lime, were taken as 
vend, viz : “On the Stylet Region of the Omunontoplean 
Broboscis,” by Dr. McIntosh, and “O isms in Mineral 
Infustons," by C Staniland Wake, F.A S. Four gentlemen 
wereelected Fellows, and the Society adjourned l Jenta 12,1870 

Entomological Soclety, December g —Mr H. W. Bates, 
president, ım the chur Seven new membeis were elected, 
namely, MM d'Emeich, De Marseul, and Oberthur (foreign 
members), Captain Lang, RE, and Messrs W. Arnold Lewis, 
J Cosmo Melvill, and Howard Vaughan. Exhibitions of 
/ivaneneptern were made by Prof. Westwood and Mr, Frederick 
Smith; of LeAddeMera, by Mi. F Smith and Mr. J. Jenner 
Wer; of Cofeugvera, by Piol. Westwood and Mr, Albert Muller, 
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Communications were read from Mr. Robert McLachlan on 
Bercus Aymenalis and B. Westwood; fiom Mr. Edwin Brown, 
respecting the locust captured at Burton-on-Trent and exhibited 
atl the previous meeling, which had been identified as Acridivm 
oie Cate a species distiibuted over n great part of Asm and 
the North of Afnca, but not hitherto detected in Emope. 


Ethnological Society, December 7.——-Piof Huxley, LL. D., 
F.R.S., president, inthe chair. At the meetingof the International 
Congress for Prehistoric Archeology, held last year at Norwich, 
n committee was formed, under the presidency of Sir John Lub- 
bock, Bart., for the purpose of inquiring into the present condition 
of the prehistoric remains in the British Isles Subsequently, 
the functions of this committee were transferred to the Ethno- 
logical Society, and the first-fruits of its Jabours in this direction 
have just appeared tn the shape of a valunble Report on tLe 
Prehistoric Monuments of the Channel Islands, prepared by 
Lieut Oliver, R A. These islands me remarkably rich in megz- 
lithic structures of noble proportions, but from their uhprotectedl 
state they have been subject to the most ruthless destruction. Not 
only have they been demolished by the ‘‘navvy” and the mere 
trensuie-seckei, but they have also suffered ponsidavahly from inju- 
dicious attempts at restoration Nevertheless, they me sull suf- 
ciently numerous to foim the subject of an elaborate Report Lieut. 
Oliver pointed out the resemblance between some of these megn- 
lithic monuments and those in Aladagasca: erected at the prisent 
day by the hill-imbesof Hovas The Report was oal Hus 
trated, and called forth a discussion, in which the chief spenkers 
weie the president, Mi. J Lukis, Mr J. W. Flower, Dr Hyde 
Clarke, and Col. Lane-Fox.—At the same meeting, a note was 
read fiom Mr. Acheson on n supposed stone iaipleneat founds 
beneath the bed of na mvet worked for gold in Co. Wicklow. 
—A communication was also made, by Ala).-General Lefroy, or 
the Stature of the Noith-Amenecan Indians of the Chipewyar 
Tnbe; and 1emarhs were made upon it by Dr. Richaid King. 


Anthropological Society, December 7.— Dr. Beddoe, pre 
sident, in the chur. Dr, Letne: gnave some further details o 
his visit to Daidistan ın 1866, especially refering to the Shm: 
race. Me bnefly touched upon the mam outlines of his journey, 
mentioning that his expeiience had modified hls views as to the 
inconvenience oe fiom the iaiefaction of the air at ugl 
altitudes, inasmuch as he and his companions had surmounted 

of 13,000 feet without expemencing any of the usna 
effects. Although the Dards were at war with the Maharajah o 
Kashmir, and the towns apparently deseited, he was able t 
assemble, by sending round a diummei, 150 to a feast, and con 
tinued on most [mendly terms with them duting his abode ir 
Ghight. The vocabulames and grammiais of the Intherto un 
written Daidoo dialects which he has collected show a probabl: 
parental Aryan type It is to be much remetted that the refusa 
of the India Office to grant an extension of leave to Dr Leitne 
will compel! his return to India within a fortnight, and almos 
depnve him of the opportunity of arranging and comparing thes» 
hitherto unknown languages, The Indmn Government does 
not seem desirous of encoumping acquaintance with Centra 
Asi. <A taveller desirous of penetrating by Ghilghi 
to the Panin Steppe had recently been refused mules. Severna 
Interesting paiticulars of the customs among the Chilasu 
Ghilghites and other Dards were mentioned, which are ale: 
to Mahommedan and Ilindu ideas The place ond pnvuilege 
accorded io women, who receive the visits of their husbands 
fiends without any suspicion— the custom of courtship, the use 
of wine, the fondness foi dogs,—all seem lo pomt to an mde 
pendent origin of religion and mannets. the value set upor 
dogs was illustiated by the fact that two men-slaves were pives 
as the pnceolag hound. The Soom ruler of Chitral no 
merely sold his subjects, but hus own mother, as n slave, an 
when asked how he could sell her whose bieasts had suckles 
him, pointed to a cow, and sid that she gave him milk constantly 
yet he would sell her! and when a Moollah, who was to be sold 
threatened him with vengeance for selling a minister of the Wore 
of God, he rephed that everybody sold the Koran—why therefor: 
should he not sell the eapounde: of it = Di. Leitner stated tha 
the Kafirs were certainly fore: than the Kashmiris, but hi 
expenence haidly bore out the slotement of their being esce 
tionally fair, with blue eyes and light hair. West of Balti th 
general type of face approsimated more to the European H. 
could discover no religion or mtes among them, save that onc 
a year ench deposited n stone on a cmm, situated on a hich 
mountain, He found a species of caste division among th: 
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Shinas, but the diferent castes ntermairy and ent t er. He 
murated a curious Shing legend of a Shinari who fell in witha 


company of one-eyed demons, and wns a witness of a demoniacal 
wedding. A veiy numerous and interested assembly listened 
with marked appioval; and in ieply to various questions, Dr, 
Leitner further stated that he had not remarked any megalithic 
oi Diuidic \emains. The countries were traversed by him rather 
with a view to linguistic ond philological discovenes. The houses 
were meanly constiucted; the food evinced a 1ougb skil m 
cookery ; ad Dard family seemed to posseas a cavern, the 
secret of which was known only to them, and they thus had 
ales supplies of food, which they share with him, while the 

ajah’s sepoys wee starving. Strong opinions were ex- 
pressed as to the refusal of extension of leave to Dr. Leitner, 
and a tesolution was unanimously passed calling upon the 
Govreinment to take measmies to aid nnd encourage tavellers to 
visit thest little-known regions of Central Ama It is to be 
hoped that some means may be found to prolong the visit of 
Niar Mahommed, the Yarkand1, and both obtam from him 
information, and give him lasting impression of our resources 
and hospitality. We should not omit to mention that Dr. 
Teitne: altogether denied the statement quoted from the 
frvalide Russe, that he had visited Herat or taken part in 
the battle of Samarcand. - 


Phllological Society, December 3.—Mi. A. J. Ells, F.R.S., 
in the chur. Mr. A, Melville Bell read a paper on Pionouncing 
produced : 


all He showed how all the vowels could be 
first, by placmg the tongne in nine different positions, by menus 
of which the extent and form of the neck which unites the front 


with the back cavity of the mouth was modified ; secondly, by 
increasing or diminishing the whole of the cavities behind thie 
neck; thnidly and fi y, by altering the form of the cavities 
in front of the neck in the two former cases, by the action of the 
lps. The thirty-six vowels thus produced practically covered all 
known vowel sounds. He also showed how the consonants could 
be produced by three positions of the tongue and one of the lips, 
modified in six definite manners, allowing voice or breath to pass 
through a simple narrow onfice with cential oe or a com- 
pound orifice of the same description, o1 a double simple or com- 
pound onfice, the central passage being stopped, and emission of 
voice taking place at the sides ; or else by stopping breath or voice 
alt er, or all them to pass though the nose. He also 
explained how these forty-eight consonants could be varied, pro- 
du with the glottal and nasal actions, all the possible vaneties 
of ariculatian: He illustrated his paper by diapiams and models 


of his symbols, by which m each case he made peak tai tion 
of the organs of speech n for ee sound visible 
on paper in a e definite and intelligible letter. He informed 
the Society that 


letters had been most effective in oe 
little childien who had been born deaf and dumb to articulate an 
distinguish vowel sounds with accurncy; a statement which the 
chauman confirmed from knowledge of Miss Hull’s 
school for deaf and dumb guls, 102, Warwick Gardens, Kensing- 
ton. The meeting unanimously passed the following resolution : 
“ That this meeting of the Philological Society desires to express 
its strong sense of the beauty and great value of Mr. A. M ’s 
system of Visible Speech, and its ready applicability to pu poses 
of philological investigation.” 

Institution of Civil Engineers, December 7.—BIr. C. W. 
Giegerys president, in the chair. The fust pa read was on 
the Public Works of the Province of Canterbury, New Zea- 
land, by Mr. Edward Dobson, Assoc. Inst C.E. In this com- 
munication a history was given of the Public Works Department 
of Cantei bury, from its establishment, in 1854,-to the completion 
of the railways, in 1868. During that pernod the survey of the 

roviice, commenced under the * Cantmbury Association,” had 
completed by the officers of the Survey ent; the 
eastern portion of the provmee had been thrown open to settle 
ment, by the construction of many hundred miles of metalled 
roads; the westein goldfields had been connected with the 
capital, by a coach-road the passes of the New Zealand 
ps—a road remarkable both for the boldness of its design and 
the circumstances under which it was executed ; and a complete 
system of railroad had been surveyed, the key to which (a tunnel 
129 chains fh length through the cater of Lyttleton Har- 
bour} had been Jaane es completed. Extensive harbour works 
had been constructed, public buildings erected in the principal 
towns, and telemaph and postal services carried to a fair state of 
organisation. ¢ total expenditure on public works and surveys 
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during the period referred to had been, in round numbers 
1,800,000., out of a total Government eapenditme of abont 
8,880,o00/, The population in 1854 was about 6,000; in 
1868 ıt amounted to ste including the mining popula- 
tion of the county of Westland. The t bulk of the public 
woiks of Canterbury but little professionnal inter est— 
the country being level,and the es chiefly of timber of or- 
dinary constuction. Many of the riveis run on ndges above 
the general surface of the plains, and in denling with them 
it was essential to leave abundant waterway, as thee was 
little chance of any ordinary embankment i inst such 
torrents as they sometimes carried. Paradoxical as it might 
appear, the paoa of the proposed railways which weie to 
traverse the level plams would 1equre heavy earthworks, while 
the lmes through the ranges, pias soph on the hill-sides, 
would be canied for miles on ce gradients with light mde- 


cutting through a mountamous and difficult country. ‘The 
rincipal works executed the Government were: first, the 
Sidi Road from Lyttelton to Christchurch, which was 


sclaped out of the cliffs for a continuous length of several miles; 
second, the West Coast Road, fiom Christchurch to Hokitika, 
which was constructed in nine months, through a hundred miles 
of rough and difficult country, totally unmbhabited, and for the 
most put densely timbered; third, the Mooshouse Tunnel, on 
the line of the Lyttelton and Chnstchurch Railway, 2,861 yards 
in length, dnven through the crater of an eatinct volcano under 
a summit level 1,220 feet above the sea; ond fomth, the whaf 
and jetties at the Lyttelton station, built upon a soft mud-bank 
wich was, in places, 50 feet in a In laying out roads on 
hilly ground, the pnncaple unifo adopted was to follow the 
windmgs of the spurs, contouring the gradients with the spirit- 
level, so as to minimize both cutting and embankment, and to 
dispense with culverts as far as possible, In the case of side 
cutungs, the paum was contoured with the spint-level and 
lock-spitted. e back line of the floor of the cutting was 
thus ey i out, and the depth of the cutting mensured at 
every half-chain. The width of the slope wns then calculated and 
set off, and the back line of the slope lock-spitted. The woik 
could then be let by contract at any future tme when the funds 
might be voted by the council, no plans or sections being requiied, 
or any details, beyond the rate of slope, the total length of the 
cutting, and its cubic content. A serious difficulty in the conduct 
of the road works was the want of umber. The expedient 
adopted was to keep constantly in stock a quantity of planks, 16 
feet 8 inches long, and 8 inches by 3 inches in secthon, and the . 
bridges and culverts were built on standard patterns designed 
with reference to this unit of maternal This plan effected a 
great saving of office labour, as no drawings wee required in 
ordi cascs ; and as three planks made up 100 feet (board 
measure), any labourer was competent to take an account of the 
timber used, all that was necessary to count the number of 
planks. Amongst the road biidges there were few that presented 
Te interest, with, however, two exceptions. These were: 

st, a diawbri over the Waunekarid River, bwilt on the 
telescope pilnciple, from 2 simple design, and which worked 
satisfactorily; and, secondly, a bridge over the Taipo Rive, on 
the West t Road, presenting several peculianties of con- 
shuction The Harbour Works possessed considerable interest, 
which was enhanced by ther partial failure. It was found that the 
mud-bank was too soft to su the screws of the screw-pile 
jetty, and, accordingly, additional lengths of piles were cast, and 
“2 solid core of hard wood placed in the bottom of each pile, and 
driven down to the solid rock, on which the weight of the structure 
was made to rest; the flanges of the screws mmply acting as 
suppoits to check lateral vimations. The bracing was put 
in by divers without difficulty, the exact] of each biace being 
taken from a template applied by the diver to the work after the 
piles were screwed down to their proper depth. The sen-well 
shipped forward im*two places dumng the progress of the work, 
the total amount of forward movement in each case between 
5 feet and 6 feet. The author did not consider that any ad- 
van would have been gained by carrymg the piles down to 
the solid iock, as, in all probability, the outward movement of 
the embankment would in that case have overtuined the work 
and deshoyed it. He thought that the partial failure of the 
wok might be ‘attributed to two causes: first, that the stone 
embankment was deficient, both in bulk and weight, for the duty 
it bad to perform; and, secondly, that the tipping of the clay 
embankment was commenced before the stone embankment had 
had time to take a solid beanng, so as to form on abutment to 
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- i¢sist the piewe of the backing. The wok had since deen 
- completed, by driving an outer row of piles and putting in fresh 
caps, pom 
running for 


and planking; and locomotives had been 
ve months over the embankment without any 
finther alippmg, or more than the ordinary amount of settle- 
ment: It'was worthy of notice, that no effect whatever was 
produced upon the sea-wall, or the jetties, by the great earthquake 
ware of August 16th, 1868, although the sea receded so as to lay 
be Men ag portion of the harbour; and it might have been 
ly expected that the 1emoval of the pressmie upon the 
d im hont of the sea-wall would hare been accompanied 
e subsidence of the station ground. The leakwnter was still 
in progress by prison labour.—The second paper, on .Ocean 
Steam Navigation, with a view to its further Development, 
by Mr. John Grantham, Memb. Inst. C.E., was ieod in part, 
and it was announced that it would be resumed at the next 
meeting. a z 
EDINBURGH l 
Naturalists’ Field Club, November 30. —Annual Meeting. 
The retiring president, Mr. Brown, delivered an address on the 
Education and Ethics of a Naturalist. —The fi officers 
were then elected for the ensuing session ;—Mr. R. Scot-Skirving, 
president ; Mr. A. Ciaig-Christie, vice-president ; Mr. Andrew 
Taylor, Lecturer on Geology, hon. treasurer and secretary ; Drs. 
Black, McBain, RN., dson, and and Mess. 
Brown, Soils oet Panton, C. W. Peach, Hebert (Trinity), 
- Kannemger, Acher, council, The club recorded its thanks 
to Mr. Edmonston, the late secretary, for his services. 
Mins Phoebe Blyth, of Abbotsford Park, was admitted without a 
"+ ballot, and on a ballot the following panei were elected 
members :-—Lieut.-Colonel Rankin (Trinity), Dr. H, W. Nachot, 
` and Messrs. Leitch and Macfie. annual dinner took place 
- the mme evening, the president in the chair. : 


a oth DUBLIN i 

‘Royal Geological Society of Ireland, December 8.—On 
this date a joint vate: Sey the fellows of this society and of the 
fellows of the Ro gi oe held in one of the 
lectn rooms of Trinity College, Sir Dominte Bart., 
in the chair.. The Rev. Prof. Haughton read a peper on the 
€ ive Mechanism of the Flexor Tendons of the Feet and 
Hands in Mammals, Birds, ahd Reptiles; Prof. Traquair reat a 
paper on Grifithidea mucronatus, McCoy. à 

Institution of Civil Engineers of Ireland, December 8,—- 
Mr. J. Ball Greene, president, in the chair. Mr. J. Price read a 


pa by Mr. W. Anderson, one of the af esidents, entitled 
Jee of some Expeiments on H ater and on Con- 
densing Steam by tubular and double vessels,” 
MANCHESTER. _ 


- Literary and Philosophical Society, November 16. 
J. P. Joule, LL.D., F.R.S., president, in the char. Professor 
Osborne Reynolds, B.A, of Owens College, was elected an 
member of the society.. A communication by Mr. E. 
W. Binney, F.R S.,-F.G.S., on the Permian Strata of East 
Cheshire, was read. The author oued the correctness of 
the Government map of the district lying between Macclesfield 
and Stockport, as far as regards the so-called ‘‘red rock fault,” 
which the coal measures are supposed to be bounded on their 
paren, Fer obse: vations there is no moré evidence of 
a adit betwee esfield and S where the trias and 
permian beds cover the coal measures, is to be found on the 
` eastern side of the Prwatne chain between Sandyacreand Sunder- 
land, -where carboniferous strata’ under re 
Piofewor Roscoe,- Ph.D., F.R.S., communicated a peper on 
the Combinations of Phosphate of Lime and Sulphurous 
Acid, by Dr. B. W. Gerland, of Macclesfeld. P of 
hme, in whatever state it may be, readily dissoives in an aqueous 
a Sken ae freshi a i ted tribe beens 
st : thus, y precipita ibasic p 
of lime.a liquor was prepued of 1'3 specific gravity, and from 
bone ash one of 1°708 specific gravity. - The former, on 
ee tolerably with the formula 3Ca0O, 
Op 6SO, The solution of bone ash in sulphmous acid of 
1'1708 specific gravity was also found, on analysis, to contain the 
amount of phosphoric acid reqdired by that formula. The 
solution of phosphate of lime in sulphurous acid the 
teste and anll: of the acid, but to a much smaller extent than an, 
aqueous solution of the atid the same amount of 
sulphurous acl, Under the influence of bolling heat the phos- 
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phate solution is sien hee slowly, sulphurous acid escapes, 
and a heavy white c e piccipitate is formed. Under the 
microscope this appeais to be composed of crystals of the hex- 
agonal system; like thoee of rock-crystal. Washed and dried over 
sulphunc acid, it gave, on analysis, results agreeing with. the 
formula 3CaQ, POp SO, 2HO. This sulphited p e of 
lime bag no smell or taste, and is disti ed from all snlphites 
by its stability. Heated in an air bath for thiee hours to 130°C. 
it lost o°64 per cent. of water, but the amount of sulphurous 
acid remained ; neither had a humid atmosphere’ 


the slightest effect upon it. The water is held m intimate com- 
bination, and is ed at a er temperntnie when 
2 mes of sulphmic,and sulphmons 


it is accompanied 
acids, 


The residue contains, besides line and phosphoric acid, 


sulphate and sulphide of calcium. The hite, which with- 
stands the action of the atmosphere indefinitely, is rapidi 
oxidised when incorpoidted with soil. In the soil ft 


acts as a soluble phosphate of lime, It has in fact for 


several seasons been used as manure, and has given great 
ailisfaction. The new tulphite possesses remarkable antiseptic 
and disinfecting powweis, and on this acconnt will co a 


rons acid ok a dis 
more appreciated if 
it could be conveniently applied. The aqueous solution is 
expensive by tr: it is ‘very changeable, and in miny 
cases it is una le on: account of its pungent smell: whilst 
for medical purposes ıt can only be used in onal 


interest. The efficacy of sul 


cases, in consequence of its irritating action. The sulphites’ 
are sill more changeable. Exposed to the air they -are 
acted ~ upon carbonic acld and by and when 
mired with decaying organic matter for’ ecting - 
poses very often increase the mischief, and som 

cause an escape of sulphuretied hydrogen. The com- 
pound of phosphate of lime 


of sulphurous acid has none of 
these disadvantages. Acids, as well as ammonia, are neutralised 
by it. -From a@ sanitary pojnt of view, ammons is particularly 
objectionable ; being z product of puttidity it helps to accelerate’, 
it, and also serves as a vehicle for disseminating other products, 


large quantities of putrid matter in open spaces are more com-. 
pletely and speedily disinfected by small portions of-the phos 
phate, than samples in glass bottles, The com recommends 
rhe powder, wii Wales ghd waiting; dade off eran 
white er, whi soils usts off garments 
or carpets, leaving no mark; it is free from smell and taste, 
and harmless to animal li The solution of phosphate 
of. lime in sulphurous acid also ‘possesses disinfecting powers, 
ard acts in cases even with 


might be used with as 


fdnrescopical and Natural IT Section, November 8, — 
Joseph Bexendell, F.R. A.S., vice-president of the Section, in 
the chal.—Mr. W. J. Rideout presented the Section with one ' 
of the ‘‘ Diotamaceen T platte ” prepared by J. D. Moller, 
of Holstein. —Mr. J. B. sent for the rr caries of the 
members a young cuckoo, which had been caught by a cat in his _ 
garden, Old Mahor House, Tipping Street, on the 19th August, ` 
—The following note was read from Mr. Joseph Sidebotham :— ~ 
‘t Abont fifteen years ago, I had a large cabinet made, of forty- 
five drawers, tq contam shells and carpological im 
drawers being made of pencil cêdar, Very soon I found that the 
resinous va sl ail Heap E ited on somé of the 
fruits and 4, : em a as i had been 
Seo tC 
specimens were obliged tó be washed with it. , This: beckmoe 
so bad that I had the whole of the drawers removed, and replaced 
with drawers of baywood. Some time afterwards, Mr. . 
advited me to have the cedar drawers sized and inside, | - 
and a new cabinet made to contain them : y he mada 


Dec. 16, 1869] 


me one to contain thity draweis. These drawers were exposed 
to the air for twelve months, and very well szed inside, and 

, but the resinous vapow is still deposited on the objects 
in the drawers as before, and so far is a warning to e one 
never to use pencil cedar for such a I should not, 
however, have thought this matte: worthy of mention before the 
Section, had it not for the very curious and capricious way 
In wluch some objects are coated with this resm, while others are 
left entirely free, and for which I am totally unable to account. 
In shells the genera Conus and Ofve are never touched by it, nor 
are Cyfren or Aiirea, whilst elx, Anliours, and Pecten, aie 
coated over: this is the case when theie are of these 
nod othe: geneia in the same chawer. As this deposit is on the 
geneia I have named, and never on the othms, it would seem to 
indicate that the texture of some shells would attract the rapour 
and not others. But in the case of bird’s egps, the very strange 
manner in which some species me picked out as it were and others 
left, ms most remarkable. In the owl's for substance, the 
bam owl s always fee, while the tawny owl is covered with the 


varmush, although side by side. The thrush is never attacked, 
and the missel always,” Trays exhibiting these peculiarities 
were round for mnspection— Mr. Sidebotham also sent a 


living Death's Head sie A from a pupa, which he had 
obtained at Lytham, and bited that the members might hear 
its cunots or squeak when touched.—Mr. H. A. Hust 


deposited in the Library & copy of a rare botanical work by a 
Jesut pnest, the Rev, J. Bla which contamed of 
thirteen hundred carefully engiaved plates of plants, which he 
had collected in France, Spain, and Italy. The work was edited 
ae de Jussieu, and published in Paris in shes Mr. Hurst 
exhibited some ch ts, recently collected by Mr. 
Wanklyn in the Sonthem States of America. Mr. Coward 
exhibited es of Podostemacem, collected by Gadner, in 
India and Ceylon. The Podostemacem, a little-known order of 
Tropical Aquatics, closely resemble the Liverworts in habit and 
tial appenrance, but possess p flowers ond 
icotyledonous seeds. The order was placed Von Mutius 
amongst End in the near neighbourhood of the Naiadacere, 
end by Lindiey m his Rutal Alliance of Fxogens, Gardner 
j itito be nearly alhed to the pitcher plants, Nepenthacer. 
The difficulties attending the pomtion of the order were well 
illustrated in the specimens exhibited, which piesented a singular 
resemblance wn foliation to J and Riccia, and in the 
first view of the pedicillated ribbed capsule to the fructification 
of a mom, but in essential characters the true place appeared to 
be amongst the aquatic Endogens, with the anomaly of possessing 
a dicotyledonous seed. > j 
ovember 30.—The Rey, William Gaskel, M.A, vice- 
president, in the chair. Mr. J. B. Dancer, F.R. A.S., communi- 
cated a paper on the Microscopical Examinahon of Milk under 
ceitain conditions, gi the results of observations made with 
the view of ere: oso of M. V. Emling, who states that 
i. eee organisms, like those found in putrefying 
e their appearance in milk, before the milk gets sonr. On 
examining a sample of unadulterated milk, Mr. Dancer was 
unable to detect the ap ces deacilbed by Emling. The 
smallest oil globules exhibited as usual t molecular activity, 
but there wes no appemance of dotted matter, or any fungoid 
giowth when the was examined by powers varying from 200 
to ¥,500, A bottle was filled with some of this milk and securely 
coiked; other portions of the milk were placed m open cups: one 
cup was kept in a cabinet which was closed during the day; the 
miik of the second cup was placed in a closet, the atmosphere of 
which was known to be favourable to the oen of the 
Alor Aducedo beling the most abundant end of the same family 
os that mentioned as having been found m cream by M. V. Ealing. 
The milk in the bottle an T examined daily, 
precautions taken to close e speedily after a portion 
was removed, the thid day the milk im the was 
pour to the smell, but no change appeared vimble under the 
miaoope; the upper portion of the milk in the bottle had 
become rich in oil globules by the formation of cream, On 
the fourth day the cnsein had coagulated in the milk in the open 
cups, and the flaky precipitate was visable under the micidecope ; 
the cle surrounding the oil globules now appeared to be vay 
ily ruptured, and with the slightest pressure some of the 
globules could be joined together—sometimes a number of 
globules which had: beta danced a line a current would 
coalesce by a slight movement of the flu:d, and form an elongated 
mass, Fifth day, no appreciable alteration. Sixth day, the milk 
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which had been placed in the closet had patches of mould vimble 
on its surface : e microscopical examination of this mould showed 
it to be the A/meor Afucedo, sach as had been frequently found 
on fruit which hed been left in this closet. The fungus appeared 
on the surface only, no trace of ıt could be found in milk 
taken from various depths, The milk in the cup kept in the 
cabinet exhibited no appearance of the Avior Alwcete or any 
other vegetable or animal organism; it had become thickened 
into a pasty mass with an intensely sour odour. These obser- 
vations were continued for eleven days, and the only difference 
observable was in the ou globules— to lose their 
spherical form, as if the in icle had been weakened 
in parts and become These capernments were 
repeated with a second supply of milk, and the results were alike 
in both cases. The range of temperature during the experi- 
ments was from 45° to 63° Fabr. These experiments led Mr. 
Dancer to believe that vegetable organisms do not as a rule make 
their appearance in pure unadulterated milk unless it is 

for some time to atmospheric influences ; most piobably the 
spores are supplied by the atmosphere, He, however, con- 
sidered M. V. s suggestion to bottle the milk very good, 
and thought that cream pans with covers would be a very great 
improvement on the open ones as at present employed, at the 
same time pies Sic regard to the cleanliness of the apartment 
and vessels in which the milk ts kept. 


BRIGHTON 


Brighton and Sussex Natural History Society, De- 
cember 9:—The president, Mr. T. H. Hennah, inthe chair, A 
per was read by Mr. C. P. Smith on the Gemme of Mosses, 
es the ordinary mode of generation from a spore, which 
ie rise ton ius, from which the perfect plant is deve- 
, mosses have another mode of tion, by means of 
Tema which have been defined as loose granular 
baaa e of becoming plants, As yet, none of the Plenro- 
carpi or side-fruiting mosses have, in Britain, been found pro- 
ducing gemmux, whose mtuation on the plant vanes in diferent 
species, Thus, in Jertxla popilius, which grows on trees in Sussex 
and elsewhere, and has a thick nerve, the gemmee are 
found ın ‘the u parts of the inside of the leaf—the fruit of 
this moss is akain except in Austrlia ; Diayarodon ee 
cens, ba the nerve excurrent, has the tip ciowded with 
gemme ; in 7otrapdrs pelincida they are in clusters 
at the ends of se stems; in Bryum atropurpurenm they 
form tubercles or in the axils of the leaves. On the leaves 
of Orthetrachuss Lydiu grow little strings of cells, which, pre- 
senting a confervoid appearance, woe named Conferoa castanea: 
they have, however, demonstrated to develop into 
plants of mosses. Oncodhorns glancus hos a meat number o 
cells forming a dense mam at the tip of the leef: these in 
the damp season give rise to plants, so that this moss 
is common in countes wheie it never fruits. The subject of 
the growth of gemme has not yet been th hly worked ont: 
he investigating the phenomena, hed he hoped to 
have some new facts to lay before the society. The paper was 


or 


illustrated by dra and microscopical imens prepmel 
by Mr. Smith, and exhibited by the fo gentlemen, the 
most shiking of which were—by Mr, H Afnium cus 
datum, Af. Hornum, Polytrichum commune, and Neckera 


oligocarpa, showing flowers; AIr, Smith, Ceratodon P 
Cineltd'rusi , showing peristomes, and /tphewerum 
serratroum, with prothuflus and y buds ; Mr, Sewell, section 
of leaf of Patta cavifolia and Orthotrecétum Lyell, with con- 
favoid gemma on the lenves, the Cox/erva castanea of the 
early botanists; Mr. Wonfor, Aslecomnton androgynm, Ullota 
pAyllantha, ond Tetrapéis pelluerda, exhibiting gemme. 
PARIS 

Atademy of §clentes, Decembe: 6.+~Af, Andral commu- 
nicated a memoir on the relation of the variations of the tempe- 
rature of the human body to variations in the quantites of 
some constituent one of the blood and urine. In this 
paper the author discussed the proportion to be obse: ved between 
the temperature of the body taken under the mula and the 
amount of brin, albumen, end globules contained in the blood, 
and that of urea eliminated by the kidneys. He treated of the 
comparative phenomena ted in vanrous diseases, —MM. 
Bouillard- Becquerel jemarked upon this communication. 
Ai. Faye communicated extracts from lettes fom MM. B, A. 
Gould and L. Respighi npon the solar atmosphere and piomı- 


l appears to be different 


 Tallemand, that this Is to be ascrtbed to 


- physics of the differential 


and that the faint shadows which 
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ei witli some remake upon them by himself. Mr. Gould's 


latter related to the luminous protuberances observed d the 
"Inst ecli He referre Glen tothe chreeoapliers. he 
` regarded as the of the sun, and he 


riage’ to it, oder as Survey Expedi- 
tion had o Anei photogpaphs m hich show trace of it at an dle 
vation of 7 minutes. remarked upon the evidence 
furnished by the Gs Ge eee 


by media 
‘“Respighi’s note referred to the relation between the 
rances and solar spots, and he stated that in the neighbourhood 
of the poles of the sun the protuberances’ are almost constantly 
wanting, thab they are ib close reladan with tha facup acid spots 
oe 
materials 


i 
g 
z 
E 
B 


iderabl : 
kanpina the additton ‘of water- produces a considerable 


increasing evolution of beat The mixture of two- 


none 7 ier ee A a salt and an acid capable of decom- 


position toducing an insoluble compound, gires 
rise to andedi thermic - effects, which, i k 


or after the mixture of the soltiana A note M H. Remal, 
on the relative movements of the water in the curved floats of 
Poncelet’s water-wheel was:read; as also a ‘note by ML Bosscha 
in answer to observations made by M. Regnault upon i Po n 


_ letter of the author’s on the measurement of: temperatures. —M. 


Lecoq de e T ted a memoir on some points of 


ch he confirmed Secchi’s observations 


positive pole, of the blue light of-the negative pole, and of the 
k itself He also remarked differences cansed 


upon 
terations in the conditions under which the spark is prod 
—M. J. L. Soret communicated a note on the illnmimation at 
bodies, in which he maintained, in opposition to M. 
ed particles, 
eM. Chewren He described some experiments made by 
him. Cherrenl in this communication, no- 


ticed the decomposition ee ee eee ature‘of |, 
98° C. (= 208, 4° F referred to the action of other bodies 
upon glass.—M. J é presented a reply to M. Dubran- 


Deion a avec aan and M. Peenmny a nonce of ri 


~ investigations of the catalytic. phenomena: presented 
action of acids upon crystallised sugar b the ee 
EAA POPUA its products. -—ħi. A. Petit communi- 


cated a nots on the nommally con in wine, in which 

he stated that he had anes ea Hee Soares eee 

ing from o’50—5 grammes per litre. if 
M. Sanson,, 


wineger.—~ in a note on species of 


_the genus Agrns, endeavomed to ‘show that our domestic 


belong to eight distinct ig—A memoir on the 

tion of fossil bones by M, Scheurer-Kestner 
was presented by M Milne-Edwards. The anthor remarked upon 
the conversion, in fossil bones, of a portion of the ordinary 
osseine into soluble osseine, and by ‘analymis that the per 
cfntage of the latter is, cerveris equal in bones of the same 
date, so that its amount may 


the same cave or deposit, M. Elie de Beanmont made some 
remarks on this communication. —Notes were communicated yee 


. M. Rafineron EE adbeast moat fe sulphurous acid, and on 


Coffin on the ‘‘meta- 


various questions of h and 
hale - of these ia ae 


us; 
given. 


= 
"a 
` 
prae bj T ., ` 
` - we ~ 
a ES m NV. 
’ =~“ i 
> - 
* 
`a > r 


an almost infallible proof of 1” 
‘the contemporaneity or otherwise of bones found together in 
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TOWN SEWAGE 

ONE of the most imperative requirements of social 

life is some-means of dealing with those waste 
products of the human mechanism which are dirt only 
while they remain out of their proper place, “but are 
capable of becoming a source of serious inconvenience 
and injury whenever they are allowed to accumulate in 
the neighbourhood of dwellings, especially in densely 
populated places. In the case of isolated dwellings, and 
where the population is scattered, no great difficulty would 
be experienced in devising simple measures for disposing of 
this refuse so as to meet all requirements. But wherever 
the population is concentrated, the difficulty of dealing 
with house refuse, so as to prevent its becoming a 
nuisance, and, at the same time, to make it useful, is 
greatly increased. Partly on this account, and partly 
because neglected accumulations of house refuse are 
in the highest degree detnmental to health, the 
measures adopted in towns for dealing with house refuse 
have been subjected to the control of the municipal 
authorities, instead of being left to the option of the 
individual occupiers of houses; and in modern times 
it has come to be regarded as one of the first duties of 
such bodies to provide for the disposal of house refuse 
so as to preserve the health and life of the populations 
under their care. This sanitary axiom has indeed been 
forced into recognition by the ravages of epidemic 
disease, such as plague, fever, or cholera, and it may 
now be deemed unquestionable, except where ignorance 
overcomes intelligence, or where mustaken notions of 
economy prevail. 

On sanitary grounds it has been decided, or, to say the 
least, very generally admitted, that the most efficient mode 
of dealing with house refuse 1s to remove it at once from 
dwellings, and by means of a copious use of water to 
sweep it away through underground channels outside of 
towns. In this way the domestic nuisances that were 
familiar during the early part of this century have been 
done away with, the town nuisance that arose from the use 
of cesspools has been suppressed, and the sanitary: state of 
towns has generally been improved. But the removal of 
those nuisances has given rise to another one, affecting 
not only individual dwellings and towns, but the whole 
country. The continuous discharge of vast quantities of 
house refuse, distributed through great volumes of water 
into rivers and streams that are often sources of water- 
supply for domestic use, has rendered them so foul that 
this result of sanitary improvements is acknowledged to 
be a national nuisance, and one of the very highest im- 
portance ın regard to public health. 

Hence has arisen the question, What is to be done with 
town drainage? And this question still perplexes the 
Government, municipal authorities, river conservancies, 
and legal tribunals. In many instances the sanitary works 
cared out in towns at vast expense have given rise to 
serious nuisances at places lower down the streams into 
which the sewage is discharged ; in other cases the execu- 
tion of such works ıs prevented by prohibition against 
the discharge of sewage, and in some cases practices in 
direct opposition to legal enactment are tolerated because 
no remedy seems applicable, 


So much for the difficulties attending the municipal 
object for getting rid of house refuse. It is now necessary 
to consider the subject in another light, and inquire what 
is the “right place” where house refuse is no longer to 
be regarded as dirt, but as material of value? How is 
it not only to be got rid of, but also turned to account and 
made useful? For this purpose it must be remembered 
that this waste material consists of the portions of our 
food which have done their work in the process of nutri- 
tion, and those portions of it which were not required in 
that process. In both cases plants are the source from 
which the constitutent parts of this material have been 
derived. Those plants again have abstracted them from 
the land on which they grew, not accidentally, but as an 
essential condition of ther growth. Here, then, in this 
fact that the constituents of house refuse are essential for 
the growth of plants, hes the key to the sewage problem, 
a possibility for the utilisation of town sewage. Thousands 
of tons of the same substances that are constituents of 


«house refuse are annually imported into this country for 


use as Manure in agriculture—ammonia in the guano from 
Peru; phosphates, or bones and phosphatic minerals, from 
all parts of the world; potash from South America and 
Germany. Thousands of acres of land lie unproductive 
from want of these substances, and some of their most 
important sources are-only of limited duration. Mean- 
while the aggregate intrinsic value of those constituents 
in the house refuse of this country amounts to several 
millions annually, l 

There are, however, serious difficulties to be overcome 
before the economic object of utilising town sewage as 
manure in agriculture can be realised so as to fulfil all 
requirements involved ın the municipal object of getting 
rid of it, and in the still more important sanitary object of 
preventing it from becoming a source of injury to the 
public health. These difficulties arse chiefly from the 
enormous dilution of the sewage, partly by the use of water 
for removing house refuse, and partly by the admixture of 
surface water and subsoil drainage. Generally speaking, 
the constituents of town sewage which have an intrinsic 
value as manure are so much diluted that a quantity of 
them which would be worth one shilling in the state of a 
dry solid like guano or bones, containing only a small pro- 
portion of less valuable admixture, is in sewage mixed with 
from six to ten tons weight of water. Therefore, in order to 
give land an ordinary dressing of manure in the form of 
town sewage, it is necessary to apply a very large bulk of 
that liquid. This cap very often be done without any great 
trouble, especially when the town from which the sewage 
ig discharged lies high, and is surrounded by cultivated 
land at a lower level; and even when this is not the case, 
the cost of pumping the sewage to a sufficient height, and 
the outlay for pumping works, would not generally be a 
serious obstacleeto the apphcation of town sewage as 
manure, However, the getting md of sewage involves its 
continuous daily application to land; and here the muni- 
cipal object is at variance with the agncultural object, of 
using the sewage only when it is wanted. Consequently, 
it would be necessary, in organising a general system of 
sewage utilisation, to establish a new system of farming ; 
to grow crops specially suited for the frequent application 
of very dilute liquid manure, and to have the land laid out 
for cropping in such a manner that there may always bea 
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. sufficient area available for disposing of the sewage day by 
day. Innovations of such a kind are exceedingly difficult to 
introduce into an art like agriculture, that is practised so 
much under the influence of tradition and habit ;. but, in 
addition to this impediment, there is the more serious one 
of cost to be incurred in adapting a farm for sewage 


irrigation, For the farmer, the value of town sewage is- 


to be estimated, not by the intrinsic worth of the substances 
it contains, but by the amount of those substances which 
are effective, or at least likely to be effective, in augmenting 
the produce of his land after due allowance for the in- 
fluence of season. If sewage containing in each ton 
twopence-worth of manure be applied to land in such 
proportion fhat only one-fourth of the aggregate quantity 
of manure constituents remain in the land or become 
effective, then the sewage so applied cannot be worth 
more than one-halfpenny per ton to the farmer. 

It is therefore futile to estimate by calculation, as has 
often been done, the value of the sewage discharged from 
a town, and to anticipate, on such a basis, the possibility 


of making the sewage a source of considerable revenue to ` 


the tow Speculations of this kind have naturally even- 
tuated in disappointment and the disgust of all who have 
been misled by them, without making due allowance for 
the drawbacks that influence the value of sewage as 
manure even more than the intrinsic worth of its con- 
stituents, 

Another circumstance to be taken into account in this 
respect is the outlay requisite for conveying sewage from 
the sewer outlets where it is discharged from a town to the 
land where it can be utilised as manure. Even under the 
present system of agriculture, farmers would often be glad 
to have the command of town sewage for application to 
their land during dry seasons, when the total failure of a 
crop might be thus obviated. But it rarely happens that 
this is practicable, owing to the want of any channel of 
communication between the sewer outlets and the land 
where it would be useful Farmers, and even landowners, 
would rarely be in a position to incur the expense of 
making such communications, and municipal authorities 


refuse to do it as being beyond their province, However), 


if the importance of preventing the pollution of rivers 
and watercourses were fully appreciated in regard to its 
influence on public health, there is much reason to believe 
that the obligation of getting rid of town sewage apper- 
taining to municipal bodies really extends far beyond 
merely discharging it into a neighbouring’ stream, and 
involves a considerable contribution on their part, accord- 
ing to local conditions, towards the Outlay necessary for 
combining the attainment of their special object with that 
of the farmer by getting rid of the sewage in such a 
manner that it may be made useful. 

It would, at present, be almost impossible to suggest 
how this object should be realised ; for if town sewage is 
to be applied on the same principle as manure like guano 
or bones, only in such proportion as to give the requisite 
dressing of manure constituents per acre of land, the area 
over which the sewage of a large town would have to be 
distributed would be enormous, and the attendant expenses 
of its distribution would be very large. If, an the other 
hand, the area of land to which the sewage is applied be 
limited so as to dispose of the largest possible proportion 
of sewage and keep the cost of arrangements for distribu- 
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tion within the smallest bounds, there would generally be 
such a disproportion between the actual quantity of manure 
constituents applied per acre and -the possible effect pro- 
duced on the produce of the land, that the value of the 
sewage as manure would be greatly diminished ; or, in 
other words, very much of it would be wasted, and still 
simply got rid of. 

Here again sanitary considerations demand attention, 
and the possible influence which the application of town 
sewage to land may have on the public health must be 
taken into account. It is, for instance, indispensable thet 
the use of town sewage in agriculture should be conductcd 
in such a way as to be an effectual remedy for that pollu- 
tion of rivers which has become a serious national evil. 
Moreover, if sewage-irrigated farms are to be distributed 
throughout the country in the neighbourhood of towns, it 
is still more imperative to know that the adoption of this 
course will not be productive of injury to the public health. 
This point should receive the fullest elucidation before ary 
general measures can be taken with the object of utilising ` 


_tawn sewage, and the conditions under which that can Le 


effected without nsk should be thoroughly investigated... 

Such an inquiry would comprise many questions cf 
detail, requiring varied skill, and considerable time as well 
as labour, for its prosecution ; and;the British Associaticn 
Committee that contemplates carrying it out, impressed 
with the magnitude and importance of the task, has fcit 
the necessity of much larger means for conducting the 
inquiry than that small sum which the Association weic 
able to grant for the purpose of meeting the expenses of 
preliminary work. If municipal bodies and landowners 
respond to the application of the Committee in a manncr 
commensurate with their interest in this subject, and pre- 
vide adequate funds for thorough investigation, there 13 
reason to expect some considerable step will have becn 
made towards placing the question of sewage dispositicn 
and utilisation in a more satisfactory position thar it hes - 
yet attained, 

Besides the main mae already mentioned, of gettirg 
rid of sewage and turning it to account, there are yct 
other questions of moment to be considered. The rapid 
adoption of reformatory methods, in regard to the sanitary 
state of towns, which has marked the past quarter of 
a century, has not always been attended with so much 
improvement as might have been desired. In some 
instances, serious anomalies have presented themselves 
in this respect, and there is much reason to believe that 
circumstances yet remain to be provided for which affect 
the sanitary state of towns. Mr. Bailey Denton has 
recently called attention to this matter by pointing out in 
his letters to the Tries the fact that, in some instances, | 
the sewerage works of towns have been constructed in 
such a way as to admit of the soil surrounding the sewer 
being permeated by sewage, and he has suggested, as a 
possibility deserving of inquiry, that in this way an effect 
may be produced similar to the infiltration of house 
refuse from cesspools into the surrounding soil, if such 
be the case, it would perhaps account for the fact that 
in’ some towns, where every kind of known sanitary 
precaution has been taken, the reduction of disease and 
mortality has been but slight. Such an action, though 
slower than in the case of infiltration from ceaspools, 
would not be less sure in its influence on the sanitary 


De. 23, 1869] 


state of a town, and in that way sewered towns may still 
be exposed to the evils ansing from “ excrement-sodden 
soil” which the Medical Officer of the Privy Council 
has pronounced to be one of the main causes of cholera 
and fever, 

Another point in which there is reason to believe exist- 
ing sanitary arrangements are defective is the facility of 
communication between sewers and the dwellings from 
which they are intended to convey refuse. Some connec- 
tion of the kind is indispensable for the use of water asa 
transporting vehicle for the refuse ; but little attention 
has yet been paid to the fact that the very arrangement 
which facilitates the water-carriage of refuse also favours 
the regurgitation of foul gases from the sewers into streets 
and dwellings. The water traps and syphons commonly 
attached to the connections between houses and sewers 
are seldom or never sufficient to prevent the passage of 
gases; and in this way the inhabitants of sewered towns 
may be exposed to the unwholesome influence of a con- 
stant pollution of the atmosphere as, pernicious in its 
action as the use of water polluted with drainage from 
cesspools, or living over an excrement-sodden soul, has 
long been recognised to be. 

These are some of the chief points which the lmits of 
the present article will admit of being noticed as being 
comprised in the inquiry to be carried out by the British 
Association Committee. BENJAMIN H. PAUL 


SCIENCE FOR CHILDREN 

HE schoolmasters of the present day may be divided 
into two categories: those who feack, and those 

who Aesar lessons; the latter class, unfortunately for the 
next generation, being by far the more numerous. The 
mischief done to the community generally by the short- 
comings of inefficient teachers 13 too well known to 
every one who has pierced below the surface of the great 
question of middle-class education. The difficulties, how- 
ever, that beset a science teacher in his endeavours to 
force scientific truths into the unwilling and unprepared 
minds of boys, who have been subjected to the sway 
of these same lesson-hearers, can only be realised by 
those who have gone through the task. The case of a 
senior science class, which has been under my charge for 
some months past, will illustrate my meaning most fully.’ 
It consists of about a dozen boys, whose ages range 
between fourteen and seventeen years, and they receive 
twice a week an hours instruction on chemustry and 
physics. The class may be divided into two distinct por- 
tions by a perfectly sharp line. Four of the boys have 
had the advantage of six or seven years’ training under 
the principal ‘of the school, who 1s not only a ripe scholar, 
but also an efficient teacher—a very rare collocation in 
these days. The rest have simply learnt lessons all their 
lives, The four boys who have been sangki are as men- 
tally distinct from the others, as if they were different 
species of the same genus. The first four are bright, 
attentive, wide-awake—I know of no other term to express 
exactly what I mean—logical, and clear-headed ; they can 
fairly follow a chain of scientific reasoning, and reproduce 
it afterwards link by link; they have a certain power of 
induction and deduction, although of course, being new 
to science, this power is necessarily only just awakened ; 
they can connect and correlate facts and ideas, they can 
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enumerate a series of phenomena in logical sequence; in 
a word, although their industry and application are far 
from colossal, the task of teaching them the truths of 
natural science is a comparatively easy one. The other 
boys, a3 I have said before, almost form a distinct mental 
species, They cannot understand the possibility of learn- 
ing anything without the aid of a book, and the idea of 
finding out anything for themselves has never entered 
their heads. Still they are far from stupid bodys, being 
all possessed of good average brains; yet their facultics 
have not merely been allowed to remain undeveloped, 
but they have been utterly entangled, stunted, and stulti- 
fied by what Dr. Frankland would call their “previous 
school contamination.” These boys, it must be under- 
stood, are the sons of parents belonging to the upper 
stratum of the middle class, and have mostly been to 
schools conducted by university men with honourable 
initials appended to their names—men, in fact, who are 
scholars but emphatically no teachers. Their great fault is 
a total want of mental method, without which the greatest 
brain is as nought. They are at home in Virgil and 
Horace, some of them are fair Greek scholars ; they have 
“been through” Euclid, and can work moderately difficult 
algebraical problems in a certain mechanical fashion ; 
they are well acquainted with the leading facts of English 
history, and know the exact position and population of 
Adrianople ; but as far as real mental power goes, any 
poor boy, who has been in a National school for threc 
years, would beat them hollow. 

These facts surely point out the absolute necessity 
of beginning scientific training at a very early age; and | 
fancy this necessity has not been sufficiently dwelt upon 
in the numberless essays, letters, lectures, and evidence on 
the subject of scientific education with which we have 
been deluged during the past decade. There seems to 
have been a notion abroad, that scientific teaching should 
not be begun before the age of 12 or 14; but why, I 
would ask, should boys minds be allowed to remain 
fallow during all these years? The minds of boys of 
7 and 8 should surely be as carefully developed as those 
of their seniors, and there is certainly no means of pure 
mental culture so successful as scientificteaching. A boy 
of this age should not be taught science so much for the 
sake of acquiring a certain number of facts,as of de- 
veloping his powers of observation and reasoning, and 
giving a proper tone to his mental faculties. A boy of 
8 or 9 takes a morning canter of three or four miles on 
his pony, not for the purpose of getting over some 7,009 
wards of ground, Dut to strengthen his muscles and 
improve his carriage: his science lesson should be an ın- 
tellectual canter, taken with the view to strengthening and 
improving bis mental muscles and carnage. 

In National and British Schools, and in some few 
middle-class schools conducted on rational principles, this 
great want is supplied by what are known as “ Object 
Lessons.” A natural object, such as a piece of lead or 
sugar, is placed before the class, and its physical pro- 
perties are described by the pupils with the aid of questions 
from the teacher. Its ongin and manufacture are also 
given in the case of the older children, and the whole is 
noted down on the black-board in as condensed a manner 
as possible ; the lesson being reproduced in a miniature 
form either vfwt voce or in writing. These lessons are 
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most éxftellent in theit way ; but as generally taught, they 
are too desultory and unsystematic to effect fully their 
intefided purpose. The principal manuals on the subject 
show a want of arrangement and system, that greatly 
detracts from theif -value. Ons day the children are 


supposed to learn a lessoh on a piece of iron: the next 


on a flower, thé third ón a shell, and so oh. Too 
much stres& is latd upon cultivating the powers of ob- 
servation, and too little on connécting the observed, 
and dfawing conclusion’ fr6m them. Ehe lessons, too, 
are very frequently unconnected with each other, ahd 
the facts taught lean almost too much towards the 
practical and écohomit side of knowledge, and too 
little to that of Systefmatic science. Great scientific 
ignorance is displayed m° many cases: for instance, 
one book informs us that plumbago is an ore of iron; 
that iton is generally found as An oxide in combination 
with salgAsrtc and carbonic acid; that fluor spar is 
composed of fluoric acid and lime ; and that lime unites 
with varidus profortiohs of carbonic acid, These mistakes 
are thé rédult of ittiperfect scientific knowledge, and may 
be paSsed over for the Sake of the Valuable instruction 
giveh to teachers, which cannot fail to produce most ex- 
cellent results, if applied to systematic eciehtlfic teathing. 
It may be urgéd that children of 8 or 9g are too 
young fof systethatic stience teaching, but facts prove the 
contrary. An ordinarily intelligent boy or girl of this age is 
perfectly capable of understanding the broad differences 
between the animal, vegetable, and mineral kingdoms ; 
that there are more gases thah one in the world; that 
some of them are colourless, while others are brown or 
green; that some burn and others do not; that some plants 
_ grow from the inside, while others grow from the outside; 
that some animals have joitted backbones, that others 
have their bones outside their bodies, while others have 
none atall, Facts such as these are perfectly comprehen- 
sible to children even younger than those I have named. 
During the first two years of a child’s school life, after he 
has learted to`read and write, he should be carried through 
the whole range of physical science in a systematic 
manner. The fundamental truths of chemistry and physics 
should be first taught him: all theoretical considerations 
being left aside. As few definitions as possible should be 
given, the whole task of the teacher at the commencement 
being to cultivate the child’’ powers of observation to the 
utmost. Gradually the powers of induction and deduction 
may be developed, facts and phenomena should be com- 
_ pared, and conclusions drawn from them. Order in 
thought and description should be specially insisted upon, 
and occasional retracings bf the ground already gone over 
should take place. Thé objects of this preliminary science 
teaching should be twofold: first and foremost, to train 
the mind and form the judgmeftt; and secondly, to give 
the child a genetal idea of the object gnd scope of the 
natural sciénces. At the age mentioned, the faculties are 
all fresh, and ın full process of development; and such 
is the desire to exercise thefn in intelligent children, that 
their thoughts often run wild. There is nothing a child 
likes so much as investigation, or “ finding out all about 
- things,” as he himself would phrase it. The boy in the 
nursery rhyme who tut tht bellows open to see where the 
wind came from, is å type of his class, Unfortunately at 
the present titne, sciefitific teachers for children are 
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extremcly rare, but let the want once arise, and the demand 
will soon be met. We have plenty of scientific teachers 
aod lecturers for boys and men, but the child has hitherto 
been left out of consideration. Teachers,in the true sense of 
the word, are every day on the increase, and even the old- 
fashioned schoolmasters are beginning to see very plainly 
that they must alter their system of instruction, and yield 
to the pressure of the tities. But it is not only upon these 
that I would urge the necessity of beginning science 
teaching at the earliest possible period, but also upon those 
who have already adopted sciente a$ part of the ordinary 
school curriculum for the dider boys. 
_ CHARLES W. Qum 


THE GOLD FIELDS OF VICTORIA 


The Gold Fields and Mineral Districts of Victoria. By 
R B; Smyth. (Melbourne: J. Ferres. London: 
Trubner and Co.) 


I, 

TWENTY short years ago, the territory of Southern 
Australia comprised within the colony of Victoria 
offered comparatively little attraction to the emigrant. 
Its population had increased but slowly during the half 
century which had passed away since the discovery of 
Port Philip Bay. Graziers, shepherd&, and farmers were 
its chief occupants, and by them the value of its soil was 
estimated very much atcording to the nutiber of cattle 
or of sheep which each acre could maintain. But to-day 
everything is changed. The land is dotted with hamlets, 
villages, ahd towns, and is intersected with roads and i 
railways. The populatioh Has increased from 77,000 in 
1851, to 660,000 in 1867. In the former year only 57,000 
acres were under cultivation, in the latter the area had 
risen to 631,000, This growth in the population has been 
accompanied by a corrésponding increase in the value of 
the imports afid exports, which are now teh timés what 
they were ; while the value of rateable property in town 

and country districts is estimated at about £,42,000,000, 
This marvellously rapid rise of the ‘colony is Mainly 
to be ascribed to the discovery of gold there in 1861. 


-Never had the prospects of the colony been gloomier than 


just before that discovery was made. The able-bodied 
part of the population was moving off to the gold-fields of 
New South Wales, glowing accounts of which appeared 
from week to week in the newspapers, Every kind of 
property was sinking in value. At last, after small finds 


‘of gold had been reported from different parts of Vic- 


toria, à public meeting of the citizens of Melbourhe 
was convened, for the purpose of raising funds towards 
offering a reward to any one who should discover | 
a workable gold mine within twenty miles of ‘that 
town. The attention of the colonists was now thoroughly 
roused, and in the course of a few weeks reports cAtno 
from many of the surrounding districts that gold existed 
in large quantities. Fror that time the tide of emigration 
from the colony was arrested, and the population began 
to increase with that wonderful rapidity just alluded to. 
From the very beginning of the mining operations they 
were regulated and inspected by the Colohial Government. ' 
A mining departmént was instituted, with a responsible 


‘minister at its head. Mining registrars and surveyots, 


wardens of minisig districts, and other officials were ap- 
pointed with the view of aiding and regulating the labours - 
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of the miners, and collecting every variety of ınformatıon 
for the usc of the Government. More than this, a geological 
survey was established, under the direction of one of the 
ablest of the staff of the Geological Survey of the United 
Kingdom, Mr, Selwyn; and funds were furnished for the 
production of maps, sections, and other publications 
necessary for elucidating the geological structure of the 
colony. That sutvey has done excellent work, the real 
value of which may possibly not be understood in the 
colony for some years to come, We cannot but regret, 
therefore, that in a spirit of parsimony the colonial Parla- 
ment has iecently abolished the survey, and deprived the 
colony of the great advantage of obtaining accurate infor- 
mation as to the mineral tracts which remain yet to be 
explored. Nevertheless, for nhat has already been done 
to develop her mineral resources, and to gather accurate 
information regarding the structure of the rocks, and the 
distnbution of gold, the colony may be very heartily 
congratulated. 

The handsome volume, whose title heads this article, 
tells the story of the 1apid nse of Victoria. Itis a large 
thick octavo, beautifully pr.nted, and embellished with 
many woodcuts, sections, and plans of singular excellence, 
the whole having been picpared and executed in Mel- 
bourne. Mr. Brough Smyth, Secretary for Alines to the 
colony, seeing the want of any trustworthy account of the 
gold-helds of that region, and having himself peculian 
advantages for the task, propased to himself to compile a 
nanative of all that was known regarding the mineral 
districts, the different modes m which the gold occurs, 
and the vanous methods in use for obtaining it. He has 
carried out the project with most commendable patience, 
and has produced a volume about the Victorian mines 
which 1s itself quite a mine of information both to the 
practical digger and to the geologist. 

After a brief introduction, ın which the author traces 
the successive steps which led to the commencement and 
prosecution of his work, he sketches the general topogra- 
phical and geological features of the mineral districts 
lie then bnefly describes the circumstances attendant on 
the first discovery and earliest mining of gold in Victona, 
and passes on to treat of the different modes in which 
the gold occurs. The older or basement rocks me of 
paleozoic age. They are plicated and denuded very 
much hke our own Silunan strata in Wales, Cumberland, 
and Scotland. They are, as a whole, but little a‘tered, 
consisting in large measuie of sandstones, mudstones, 
and shales, which now and then pass into harcer and 
somewhat schistose varieties. Across these strata mia 


thousands of quartz veins, which vary 11 thickness fom, 


one¢-sixteenth of an inch to 100 and r5o0rt. Although gold 
has been found in small quantity disseminated between 
the planes ‘of bedding of the sandstones, it 13 in these 
quartz veins that it chiefy occurs ia suu. It takes many 
forms—fine flakes or grains floating, as it were, in the 
quartz, 1amifying threads or moss-lke aggregations, 
spangles, thin plates lke gold-leaf, well defined crystals, 
urTeguiar strings, rough lumps, and large nuggets. How 
the gold got into the veins is a question on which Mr. 
Brough Smyth brings forward much argumentation from 
different writers holding discordant views, but which he 
does not himself attempt to solve. 

Overlying the palmozoic rocks with their quartz veins 
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are “drifts” and alluvial accumulations of different ages. 
These are very generally auriferous, the gold occurmng in 
detached fragments, varying in shape and size from mere 
dust up to masses like the “welcome stranger nugget,” 
which weighed upwards of 2280 ounces. There are 
features of special geological interest {n these alluvia, 
which will be noticed ın a second article. The very soil 
ig sometimes full of gold, particularly where it overlies, o1 
slopes from, a quartz-reef. In one place a patch of such 
soil, about twelve feet square and one foot deep, yielded 30 
ounces of gold, even with such rude processes of extraction 
as were in use in the early days of the gold-fields, 

Mr. Smyth arranges the different methods of working 
gold as follows .— 


“(1) Surfacing—the washing of the thin covering of earth 
resting on the tops and sides of the hills in the 
close neighbourhood of auriferous quartz veins. 


(2) Shallow-sinking—the obtaining washdirt from off 
the surface of the old claystones, sandstones, and 
slates, by sinking pits, or making excavations in 
the valleys and creeks, 


(3) Stucing and hydraulic smining—the washing of the 
auriferous earths, by streams of water, in the 
gulleys and valleys where recent deposits of 
auriferous gravels and clays occur. 


(4) Deed sinking—the obtaining auriferous earths by 
penctrating the decper tertiarcs., 


(5) Zuanelling—the obtaining aunfcious earths ard 
veinstones by adits, 

(6) Quarts-mining—the obtaining gold from the mineral 
veins intersecting the older sedimentary rocks.” 


The author gives copious details of these differe:t 
processes ag carried on in the various claims and fields. 
Much of the information so given has necessarily but a 
local interest, yet its compilation into the present accessible 
form cannot but prove of much service to those practically 
engaged in gold-mining in the colony. Some idea of the 
richness of the Victonan gold-fields may be obtained from 
the fact that from the first discovery of the precious metal 
in 1851,up to the end of last year, there had been obtained 
36,835,691% ounces, estrmatcd as equal to £147,342,76>. 
In the year 1854, just three years after the orst discovery 
of gold, and when the gold-fever was at its herht, the 
number of miners was 65,763 Since that time the 
numbers have s:owly diminished, and in September, 1863, 
they stood at 63,482. There has been a still more marked 
diminution in the amount of gold 1eported. In 1856, the 
quantity sent out of the colony reached to 2,985,991 ounces, 
while last year it was only 1,657,498 ounces. 

Besides gold, Victona furnishes other valuable mineral 
1esouices, Oies of silver, tin, copper, antimony, zinc, 
lead, cobalt, bismuth, manganese, and iron occur, some of 
them ın great abundance. Coal, lignite, and bituminous 
shales are hkewise met with; while among the mineral 
produce of the colony are likewise enumerated the 
sapphire and the diamond. 

The author’s official position as Secretary for Mines 
afforded him excellent opportunities for collecting infor- 
mation regarding the mines in every part of the colony. 
But such official expenence does not necessanly bnng 
with it any piactical knowledge of mining, still less any 
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acquaintance with the geological facts which guide mining | law is deduced, that fiords owe their origin principally to 


operations, Mr. Smyth modestly says of himself: “I 
wish it to be distinctly understood that I am merely a 
compiler.” But his book abundantly proves that he has-a 
thorough knowledge of what practical mining is, and that 
he is no mere tyro in geology. A tolerably good test of 
the accuracy of a man’s geological knowledge is often 
furnished by the way in which he draws a section. He is 
compelled to put down definitely the notion which he has 
formed of the structure of a district, or of the relations of 
certain rocks to each other, and the manner in which he 
does this may be usually regarded as an indication of the 
extent of his acquaintance, not merely with the locality in 
question, but with the fundamental laws of geological 
structure. At the same time, too, he unconsciously betrays 
whether or not Nature has gifted him with any trace of the 
artistic faculty. Now Mr. Smyth’s sections are singularly 
excellent, He procured them from miners, mining ¢om- 
panies; geologists, and private friends, and no doubt, in 
many cases, from his own observations. Everybody who 
has eyer tied to collect sections in this way knows that 
they come in every conceivable style and scale, usually 
grossly exaggerated either in length or height. Such were 
doubtless the sections which arrived at the Victorian Office 
of Mines, But Mr. Smyth has recast them after his own 
pattern, and they now appear in a uniform kind of drawingy 
which reminds one of the artistic finish introduced many 
years ago into geological section-drawing by the late Sir 
Henry De la Beche. 

It is hardly possible to over-estimate the advantages 
which must accrue to mining interests in the colony when 
the Government department of Mines possesses a secretary 
who is evidently most thoroughly in love with his work, 
end who is endowed with so much sound scientific 
knowledge and experience. This book is an eminently 
nractical one. Yet it offers every now and then glimpses 
into geological questions of the highest interest. To some 
`of these reference will be made in a subsequent article. 
ARCH, GEIKIE 





OUR BOOK SHELF 


Terrestrial Physica.— Probleme der vergleichenden Erd- 
kunde. By Oscar Peschel. (Leipzig, 1870.) 
THE fundamental thesis of the author, involving his con- 
ception of the true province of the science of comparative 
terrestrial physics, appears to be this:—If a series of maps 
‘ of pad ee or any part of it, drawn at different times during 
sev centuries, be compared, there becomes obvious a 
radical want of truthfulness in the older representations ; 
such coast-lines, such mountain-chains, such river-coutses 
are utterly impossible. On the other hand, a modern 
convinces us at once of its internal truth. This truth 
must be founded on some general laws, which must be 
discoverable by studying the resemblances in the external 
features of countries; and finally a series of such resem- 
blances distributed over different localiaes must lead to 
the discovery of the conditions of their ori 
One example, taken at random, will sufficient to 
indicate the author’s method of procedure. A compara- 
tive study of the localities, where fords occur, shows— 
(1) that they are mostly to be found on west coasts, and 
appear generally associated, rarely single,; (2) that they 
are limited to high latitudes, and excluded from the region 
confined on both sides of the equator by the isothermal 
l ne of 10° C. ; (3) that they are all withm the region of 
rainfall during the whole of the year, Hence the general 


certain climatic conditions, viz a low temperature, a 
maximum amount of aqueous deposition, and protection 
from the drying infinence of easterly winds. 

Now, we can well admit the possibility, or even proba- 
bility, that continued actual o ions may lead to 
similar conclusions; but in the mean time we are ata 
loss to understand how rain or isothermal re t- 
ing most recent conditions, can be applied to ain 
po which the author himself thinks must have ` 

ppened so long ago, that the time would have to be > 
reckoned by hundreds of thousands of years. 

M. Peschel, as it appears from his own admissions, has 
never left his study to observe the phenomena on which 
he reasons. He has collected, extracted, compiled, com- 
pared, and—-generalised. This is not the legitimate ap- 
proach tod Nature’s secrets, and consequently the author's 
work, although written in a masterly style, leaves us com- 

vely in the dark. Itis the ingenious pleading of a 
wyer for the cause he has undertaken, rather than the 

: t and triumphant language with which the 
genuine student of Nature proclaims his discovery to the 

world. B. L. 

Cinchona Plantations in Java. © Die Chinaculiur an 
gava, Von J. W. Van Gorkom, ans dems Holland- 
ischen ‘Of ihe Logie C. HasskarlL (Leipzig, 1869.) 

THE efforts of the ish Government tq abah e 

quinine-producing plants of South America in our Indjan 

ssessions have excited very general interest. Other 

uropean ig ag nea a eilai not Te alive S 
our own to the ro mg any longer so 
upon the chance Be a of Es of ite a 
for supplies of the most indispensable of medicines. Our 
neighbours, the Dutch, have for more than twelve me 
devoted much attention to the regular cultivation of cin- 
chona trees in Java, and although the results obtained 
hitherto are not so favourable as we should have hoped, 
there is reason to believe that the expenence now 
gained lead to great success in the future. The scale 
on which the Dutch experiments are being made will be 
best indicated by the fact that on the 31st March last 
“there were in Java in nurseries and plantations 
nearly a million cinchona plants under cultivation. Be- 
sides these, more than 900,000 have been planted in the 
jungles, but have, unfortunately, owing to a variety of 
causes, already mostly disappeared. In the present pam- 
phlet M. von Gorkom gives the experience of the Dutch 
cultivators, a3 well as a general review of the literature of 
the subject. Appended to the pamphlet are tables show- 
ing the present state of cinchona-culture in Java, the 
rate of growths of the plants, and the results of chemical 
analyses of the various ies cultivated. Monsieur 
van Gorkom has had the advantage of having his work 
rendered into the more generally accessible German 
language, by a gentleman who has himself taken so dis- 
tin ed a part in cinchona-culture as to induce a jury 
ef the French International Exhibition of 1867 to confer 
a gold medal upon him, while assigning to Markham, 
Mclvor, and others silver medals only. 

Transactions of the Bremen Scientific Association.— 
A AAEN des naturwissenschafilichen Verens su 
Bremen. VoL 2. parti. (Bremen, 1869.) . 

AN article by Dr. Foske on the late Professor Trevirarus 

points out that in some of his works the fundamental 

ideas of Darwınianism were clearly PERTE long be- 
fore the theory was explicitly propounded by Mr. Darwin. 

We would direct the attention of biologists to a paper 
in the same volume, by M. Lu “On the influence 
of red and blue light on the plasma-stream in the hairs of 


Urtica and Tradescantia virginica? It appears that the 
action of red light ıs to disturb the mole structure of 
the Bie light finally to d it entirely, while 
blue and white light act similarty ; the 


lue, however, with 
somewhat less energy. (BL 
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SENSATION AND PERCEPTION—I. 


VERY different meanings have been attached to the 

words sensation and perception by different writers ; 
and this diversity of -meaning is to be met with ın 
physiological as well as in more strictly philosophical 
works. Yet it is most important that we should come to 
a definite understan upon the subject, in order to 
know whether green! iclogists have been warranted 
in assigning sensation aa tion to different parts of 
the brain, as functions of separate portions of this principal 


ongan of mind. 
e distinct issue raised 13, Are physiologists justified in 
assuming that the so-called sensory a, at the base 


of the brain, are the centres in which mere unconscious 
nerve impressions are converted into conscious sensations? 
are these ganglia, in fact, in any sense, seats of Con- 
sclousness 

Almost everyone understands that both sensation and 
perception, however they may be supposed to differ from 
one another, are nevertheless conscious states, or modes 
of consciousness in the special and ordinary acceptation 
of the term. But there is one distinguished writer, at 
least, who has most strenuously objected to this lmita- 
tion, in the case of the word sensation. Mr. G. H. Lewes 
maintains* that what most other people term mere im- 
pressions or unconscious nerve actions, should really be 
regarded as sensations, and should be entitled also to 
the attmbute of consciousness—not in its more special 
acceptation, but in accordance with the very general 
meaning which he attaches to this word. For the sensa- 
tions and perceptions of other wniters—those imp1essions to 
which our attention 1s given—he reserves the single term 

erception, apparently se he considers there is no 
undamental distinction between them With this latter 

part of his doctrine, as will be seen, we are disposed 
thoroughly to agree, though we cannot assent to the pro- 
priety of so far revolutionising the meanings of the words 
sensation and consciousness. The fundamental position 
which Mr. Lewes assumes, and upon the strength of which 
he considers ıt desirable to make such an innovation in 
the meanings of thoroughly accepted terms is :—“that 
sensibility is the propert tnharent in ganglionic tissue— 
the one peculiar ‘force’ onging to herve centres, as 
neurility belongs to all nerves.” t Now Mr. Lewes himself 

ints out, that the only means of upsetting his argument 
iach must be otherwise logically frefiatable) is to deny 
that sensibility is a property of ganglonic tissue, and to 
look upon it as a Junction rather of certain nerve centres, 
And this really seems to us to be the conclusion most 
strongly suppoited by obtainable evidence. Instead of 
beleving sensibility to bethe property inherent in ganglionic 
tissue, should we not rather assign to this some more 
general characteristic, such as molecular instability, 
conferring upon it a property of mere iw:pressrbility—of 
which sensibility and consciousness are the most special- 
ized modes, dependent upon the organisation and mole- 
cular instability of certain nerve centres of the cerebral 
Lemispheres? Mr. Herbert Spencert calls a ganglion 
cell a Adero-mofor element ; because ın the most general 
conception of its pro it seems to be a portion of 
catremely unstable matter, in which the molecular move- 
ments unparted to it by the afferent nerve-fibre undergo a 
pees multiplication before producing their ulterior 
chects. 

Just as we meet with this notable exception to the gene- 
rally received meaning of the word sensation, so also has 
the word perception been endowed with an altogether 
special meaning, by that school of philosophers known as 

atural Realists: some of them have removed it also 
from the sphere of ’consciousness as ordinarily under- 
stood. Space will not permit of my showing how they 
d.ffer amongst themselves in minor shades of meaning : 

* “Phymology of Common Life.” vol un 1849 
t Loc. dt p sa t System of Philosophy, No. 20, 1868, 
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I will only now quote the views of Dugald Stewart. 
He says:*—“In order to form an accurate notion 
of the means by which we acquire our knowledge of 
things external, it is necessary to attend to the dis- 
tinct meanings of the words sexsafion and perception. 
The former expresses merely that change tn the state of the 
mind which is produced by an impressidn upon an o 
of sense (of which change we can conceive the mind to 
be conscious without any knowledge of external objects) ; 
the latter expresses the knowledge we obtain means 
of our sensations of the qualities of matter.” is is an 
explanation of on which to most physiologists 
would appear absolutely meaningless, It seems itself 
utterly incomprehensible. Stewart conceived ion to 
be a distinct mental act by which we obtain a “ know- 
ledge” of the properties of matter as existing, and in 
themselves, But, strange to say, this “knowledge” we 
“obtain by means of our sensations ;” even though by the 
word sexsatton Stewart understood “ merely that change in 
the state of the mind which is produced by an impression 
upop an o of sense.” How, through such changes in 
the state of the mind, we are to arrive at an immediate 
knowledge of the ¢Aings without which, er Aypothesy, the 
ges are not produced, we are at a loss to understand ; 

and neither do we see how it can be reconciled with 
Stewart’s own theories, seeing that, according to him, 
consciousness “denotes the immediate knowledge which 
the mind has of its sensations and thoughts, and, in 

en of all its present operations.” On the one hand, 

knowledge” is made to transcend the sphere of con- 
sciousness ; whilst on the other, it is said that “of all the 
present operations of the mind, consciousness is an 
inseparable concomitant.” 

ith these exceptions, the different acceptations of the 

words sensation and perception are less divergent, inas- 
much as nearly all other writers suppose consciousness, 1n 
the ordinary m of the word, to be an attribute of 
both states, And if they are both modes of consciousness, 
then the only further question to be considered is, whether 
there is any fundamental difference between them, such as 
would warrant physiologists in assuming the existence of 
an organic centre for the realisation of sensations, alto- 
gether distinct and apart from that whose functional 
activity gives rise to perceptions; o1 whether the two 
words are applicable only to the extremes of a series 
between whose terms there are the most innumerable and 
insensible gradations? If the latter view be the correct 
one, if the difference is one of degree rather than of kind, 
then we should be much more consistent ın regarding 
sensations and perceptions as arising from the activity of 
one and the same organ ; and from a consideration of this 
question we may, therefore, deriye some help towards the 
carrect interpretation of the results of operations on the 
brains of certain lower animals, which have hitherto given 
rise to much discussion amongst physiologists. 

Professor Bain has well shown, in his “ Emotions and 
WHL” how sensation in its most strict aceeptation docs 
insensibly merge into that which is more usually spoken 
of as perception. He shows that the more “sensation 
involves cogmitive or intellectual processes, the more liable 
is it to fall under the ttle of percepnon.” “Some sensa- 
tions,” he says, “are mere pleasuies and no and little 
else ; such are the feelings of organic life, and the sweet 
and bitter tastesand odours, Others stretch Away into the 
region of pure intellect, and are nothing as respects en- 
joyment or suffering ; as, for example, a great number of 
those of the three higher senses.” But it seems to us 
that Mr. Bain stops short of- the truth when he says,t 
“ the lowest or most restricted form of sensation does not 
contain an element of knowledge.” It does not contain 
knowledge, it is true, in its highest sense, involving affir- 
mation and belief, but as a state of consciousness it is 


* Collected works of Dugald Stes edited by Hanulton, vol i 
1 Lec at p. #86 (Second EAS. Eee 
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inseparable from knowledge in its essence, which implies 
e, in common 


discrimination of diference or agreemeni, 
i er believe that no sensation, not 


with oT would 
even the simplest, can exist without the elements of 
cognition being at the same time present in conscious- 
ness, ; 
The word perceptiqn has, undoųbtedly, been used for 
the most part to signify something which may be termed 
an intellectualigsed sensation, and m the purest form of it 
the amount of mere feeling is reduced to a minimum, 
whilst the amount of intellectual action involved has 
undergone a corresponding increase. A perception is a 
elaborated sensation, from which we denve our 
notion of the nature of an external object—sych object 
ing recognised immediately and intuitively, not so much 
y the mere light of the single present impression, as by 
the blending of this with revi memories of all other 
impressions which have, at various times, been related to 


the one now present. Thus we get ‘a comprehensive 
notion of the nature of the external object, though a notion 
which must, to a certain extent, vary with the individual 


according to the nature of his previous experience. A 
savage who had never seen gunpowder before, would have 
a very different notion called up by the sight of it, from 
that with which a European would be ingpired who well 
knew its composition and properties. To the one it-would 
be a sumple black powder, and by him it would be perceived 
more or less simply as belonging to this category ; whilst 
the others notion of the same substance would be more 
complex, containing ideas as to the ingredients of which. it 
13 composed, and as to the effects which it is capable 
of ieee by explosion in various ways. But between 
such states of knowledge, and others which might be 
regarded as the simplest s ens of mete feelings or 
sensations, there is not i erence in n only one of 
degree. Any sensation, however sim can only be 
recognised as: such—can only be revealed in conscious- 
ness—inasmuch as it presents a certain quality or quali- 
ties, by which it can be differentiated from or classed 
aah previgus states of feeling. Therefore even the most 
simple sensation does necessitate the existence of intel- 
lectual activity, since discrimination is the most funda- 
mental mode of intellect. And, in those more complex 
sensations, generally named perceptions, the only differ- 
ence, as‘previously indicated, is that the feeling, as mere 
feeling, is reduced to its lowest ebb, whilst the amount of 
intellectual activity, combined ın the form of discrimination 
and memory, has proportionately creased. For by virtue 
of that association always occurring during the education 
of the individual between various related sensations, organic 
and organised relations have been established in the brain, 
so that a present sense impression rouses simultaneously 
memorics of other past impressions derived from any 
given object, either by the same or through different 
avenues of sense ; and this blending ei{her actually or 
potentially of all our vee knowledge concern.ng the same 
or similar objects with the new im ion, goes to constl- 
tute our then present perception. “Rus,” as we have said 
elsewhere,* “I see an orange at a distance: this, as an 
object of visual sense, 18 simply a rounded yellow area; 
but past experience has led me to know what are the 


tactual and muscular sensations usually associated with. 


the sight impressons—how it 13 really a spherical body 
with a somewhat rough surface. Then I have learned 
also that these impressions are usually associated with 
a certain odour, with a certain taste, a degree of suc- 
“culen and certain internal optical characters, ın- 
cluding a duyisibility into segments, and the possible 
presence of seeds wi A combination of any of 
these, or of a host of- other revivable impressions, may 

to constitute my perception of an t, and may 
fash into consciousness more or less simultaneously on 


Mod. Journal, May 1869.) 
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~ “Qn the Muscular Sense, and on the Physiology of Thinking.” (Brif 


the presentation of the object to the visual sense.” But 
as we have previously said, between this comparatively 
complex resultant, and what would be called a simple 
sensation, some mere odour or there are er 
sensations of all intermediate degrees of complexity ; and 
even such simple forms of sensation could not be realised 
in consciousness without our Asowiag them as sensations 
possessing such and such characters :-to be known at all, 
they must be known qualitatively, and to recognise their 
qualities is to know them ip relation to certain sag eo 
m ions which we may have experienced; and thus, 
in fact, we may look upon it as almost certain, that even 
the simplest conscious impression can only be known or 
realised in consciousness so long as intellectual action of 
some kind is brought to bear upon its recognition. 

Hence it may be legitimately maintained, that there is 
the stron & priori objection to the view which hds been 
80 generally held amongst physiologists, that there is an 
inherent difference between a sensation and a perception, 
and that there are distinct nerve-centres, by the activity of 
which such states or acts ae are called into being. 
And whilst psychological evidence is thus strongly in fayour 
of the supposition that all sensations, whether simple or 
complex, do reveal themselves in one organ only, we think 
we shall also be able to show that ph siological evidence 
is, Moreover, quite in harmony with the opinion that the 
cerebral hemispheres themselves are the sole seats of 
consciousness, whether for simple sensations or for complex — 
sensations ; and that there is no lower organ for “ mere 
sensations” only, as they have been termed—no seasortisss 
commune as ordinarily understood, in which impressions 
reveal themselves in consciousness before impinging upon 
the cortical grey substance of the cerebral hemispheres. 

i H. CHARLTON "BASTIAN 


MISTLETOE 

HEN the leaves are rotting on the ground, and the 

fruit has been converted mto cider, the orchards of 
Herefordshire and Worcéstersbire still retain something 
of ther verdant hue, and are green with what seems at 
first to be untimely foliage. But mistletoe capnot be 
unseasonable at Chnstmas, and there are those who would 
be glad to have-it in season “all the year round.” The 
supply from the West Midland Counties is practically 
inexhaustible, for it has been calculated that trom 30 to 
go per cent. of the apple-trees are infested by this ite, - 
two or three boughs of which may sometimes geen 
dependent from some old cankered limb. Its presence is 
at once the cause and the sign of incipient decay. A 
struggle for life between the tree and its ape Ane: begun, 
and, if the pruning-knife or the demands of Christmas do 
not interfere, the mistletoe will slowly and surely exhaust 
the branch upon which it grows, penetrating further and 
further into the wood as the supply of sap recedes, and 
ever sending forth fresh roots in place of those which were 
ove at first. The severity of the struggle between 
these seemingly unequal foes may be sometimes seen in 
the strange fantastic contortions into which the branches 
twist themselves, and sometimes in the withered aspect 
which the whole tree wears when, as Shakespeare says, 


it stands : sa 
. O’ercome aaa bila o Bagh em , 
The entire existence of this parasite is full of interest, 
even though the mystery of its birth has been removed. 
Modern research confirms the accuracy of the ald distich 
which expresses thus its otigin :— ; 

‘The thrush, when be pollutes the bough,’ 

Sows for humeelf the seeds of woe ; 
and perh the increase of mistletoe may be y 
attributable to the disuse of its product (bird-lime), and 
the greater immunity which thrushes in consequence 
enjoy. But those who desire to do so may easily prope- 
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gate mistletoe without their intervention. All that is 
necessary for success is to introduce very carefully a few 
seeds into a shallow notch made in the bark of an apple- 
tree, and bind it round delicately with bass or damp moss. 
The apple-tree is the surest stock, for, though it is found 
elsewhere, yet there is a certain constancy in the apparent 
caprice shown by the mistletoe in the selection of its vic- 
tims. It occurs frequently on the poplar, hawthorn, willow, 
and lime; never on the beech, holly, cherry, and walnut ; 
rarely on the chestnut and pear, and only in some few 
known instances upon the oak. Probably the ranty of 
ita occurrence on the oak contnbuted to the reverence 
with which, under those circumstances, it was regarded by 
our British ancestors. To them a mustletoe-oak was a 
tree beloved of heaven—a symbol of life and death—a 
promise of renewal of strength to the leafless monarch of 
the glade. When the New Year’s festival came round 
the -Druid, clothed ın white, mounted the tree, and 
cut the mistletoe with a golden sickle. As it fell into the 
white cloth held to reccive it, two white bulls also fell to 
the ground as sacrificial victums; and the prayer went 
forth from the Druid’s lips that God would prosper his 
gift, and make it a charm potent against poison, and a 
certain cure for sterility. 

It is curious to notice how this traditional connection 
between the mistletoe and New Years Day, and a belief 
in its virtues, have survived among the natives of the 
Western Marches. In Herefordshire, at any rate, no 
mistletoe enters into the Christmas decoratiqns of house 
and church; but on New Years Eve, many of the old 
farmers and cottagers still go forth to cut their bough, and 
hang it up with all solemnity as the clock strikes twelve. 
Nor are the medical properties of the mistletoe forgotten 
by them. Before turnips were extensively cultivated, old 

usser’s precept was regularly followed .— 

If mowe doe con sheepe hardly that faro 

Crare m'stlo and 1710 for them for to spare. 
And even now faith ın the virtues of the plant (which is in 
fact a gentle tonic) may here and there be found. .“ What 
is mistletoe good for?” asked Dr. Bull of a Herefordshire 


rustic. “That do depend on what tree it comes from,” 
was the E “It a very fine thing for fits. My 
father had 'leptic fits for many years, but no 


never did him no good like mistletoe from the haw, mixe 
with wood-lauicl, and he took nothing else. They do 
tell me that mistletoe from the maiden ash be a fine thing 
for convulsives. I know when you get it from the maw- 
pell it’s good for animals. It’s capital for sheep as don’t 
go on well at lambing-time, and tor cows too. That as 
comes from the apple-tree and poplins is the best to 
hang up in the house on New Year’s Day for good luck 
through the year; but a many people use any that comes 
first <A piece of mistletoe from the haw—/rom the haw, 
sir—chopped in picces and given to a cow after calving, 
will do her moie brood nor any drench you can give her.” 
Sir Thomas Browne mentions the practice of thus admi- 
pga ts among his “ Vulgar Errors,” but at least it is 
one not likely to be attended with evil consequences. 

The reason of the exclusion of mistletoe from church 
decoration may be gathered from what has already been 
said, and to this we must! add, that its appearance there 
might be lkely to suggest something more ardent than 
“the kiss of peace.” But in hall and cottage alike the 
mistletoe reigns supreme at this season, and in London 
and other great towns the artisan s nds a small porton 
of his Christmas wages in the purchase of a few spngs 
wherewith to decorate his house and bring good luck to 
its inmates. From Herefordshire and Wore 
between 200 and 300 tons of mistletoe are annually ex- 

rted, and F resent week nearly every train 

m the West Midland district bears with it a truck-load 
of branches, fraught with we know not what romance, and 


bright with berries wherein 1s contained the destiny of the V 


coming year, 


THE MIDNIGHT SKY* 


SURELY if ever there were an Astronomy madc easy, 
here it is: if ever there were a sensible Christmas 
present fora boy, here itis. In fact, it is impossible to 
commend Mr, Dunkin or the Religious Tract Society 
too highly for the work which they have jointly produced. 
It is an honest, scientifically sound, beautiful book, with 
appeals both to the eye and the mind. one in which the 
magnificence of the heavens and the deep teachings of 
modern science go hand in hand, until at last the un- 
scientific reader will certainly find himself deeply ın- 
terested in the discussion of questions, and the following- 
out of reasonings, which but a few short years ago werc 
generally supposed to furnish day-dreams to solitary 
astronomers, who dwelt in towers far removed from the 
ken of their fellows, and still further removed from their 
pursuits and interests, 

That such a state of things is past and gone, and that 
the glones of the frmament are now cagerly revelled in 
by thousands, ay, and even tens of thousands, is in the 
main owing to the publication of such books as the 
“ Midnight Sky,” and the many handy senes of star-maps 
which Mr. Proctor and others have produced. 

The book contains carefully drawn views of the mid- 
night sky, at London, looking north and south, for every 
night in the year. These views are accompanied in cach 
case by an singing giving the names of the principal 
stars. In order that these maps may be utilised at any 
other hour than midnight, Mr. Dunkin has provided the 
observer with a tabular statement which gives at one view 
the hour and month when each diagiam of the setics 1s 
available for comparison with the sky. The descriptions 
appended to these maps are clearly written in a style 
which will not be found beyond the comprehension of the 
least scientific reader. Mr. Dunkin next gives a descrip- 
tion of the midnight sky of the southern hemisphcie, in 
the months of February, May, August, and November. 
Following these articles and star-maps, we find an 
interesting account of the constellations, general notes on 
the milky way, the magnitudes, scintillation and colour of 
the stars, analysis of solar and stellar light, the obseiva- 
tomes in the southern hemisphere, and remarks on nebule 
and clusters. Notes on the sun, moon, and carth, the 
major and the minor planets, succeed, and the work is 
concluded bya full account of meteors and shooting stars, 
a copious index serving to give incieased uscfulness to 
the book. 

The Religious Tract Society has done wisely in 
Areg the wnting of these familiar notes to an astro- 
nomer of such high ability as Mi. Dunkin. Not only 
have we at once a guarantee of correctness in the facts 
themselves, but there is insured that freedom of style 
which only an intimate acquaintance with a subject can 
give, and, in the case of such a far-reaching and intricate 
science as astronomy, this consideration is of high m- 
portance—witness the flabby bookswntten by incompetent 
men. 

In the latter part of the work, which forms a sort of trez- 
lise on astronomy, Mr. Dunkin dwells among other matters 
on solar eclipses, and gives several very intercsting anec- 
dotes connected with them which wedo not remember to 
have seen in print before. Inthe notes on the sun we detect 
a little hasty writing, which the author will do well to 
correct in subsequent editions. In the first place the 
hydrogen is the sun’s chromosphere, ts not in a state of 
combustion but of wcandescence and M. Le Verrier gets 
credit for an assertion he made in 1860, which, had Mr. 
Dunkin printed the context, would be evidently absure, 


according to our present knowledge. [Father Secchi is 
credited too with having proved satisfactonly the hollow 

ME Ee weg feng ae Femiliar Notes on the Storsard Tlancts By 
Edwin Dunkin, F.R AS, Royal Observatory, Greenwich Thirty-two Star- 
maps and other pp 396 Rehg an Tract Soacty 
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structure of sun er the fact being that Father Secchi | with the timid, Ta Ja -lacking tone of many of 
has only clumsily followed in the footsteps of others, and | the more modern orth 
has contradıcted hımself in the 





_We might have | Besides the star-maps acd key-maps, specimens of which 
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stars, and of the new theory, 
based on that work, which 
has been put forward. 

But enough of criticism. 
No; we have a little more. 
We think the last chapter 
out of place, or at all events 
very unhappy in its treat- 
ment, and we believe that 
Bishop Hall would have 
thought so too, and we com- 
mend Mie following extract 
from his Contemplations * 
to the attention of the Re- 
ligious Tract Soci 
“Human learning, im- 
Poa makes us capable of 

ivine. There is no know- 
ledge whereof God is not 
the author: He would never 
have bestowed any, that 


should lead us away from Himself. J? fs an 
conceit, that inquiry imio mature should 
athestscal” This remarkable passage contrasts eens 
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of the recent | we ike sae: there are excellent telescopic views of the star-clus- 
erseus, the moon, comets, &c.,and drawings of Sir 


atl gt 
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W. Herschel’s forty-foot re- 


fiecting telescope, the Royal 
Observatory in Flamsteed’s 


time and to-day, the Po 
Equatonal in the Royal Ob- 
servatory, and of many more 
interesting subjects either 
astronomical in themselves 
or connected in some way 
with the science. From 
these we have chosen an 
exquisite wood-cut repre- 
senting a meteonc shower 
as seen off Cape Flonda. 
We know no better way of 
giving our readers an idea 
of these splendid pheno- 
mena visible so rarely, than 
by placing this plate 
them. With our ordinary ex- 
rience of meteor showers, 


the brilliant one of 1866, It 18 ‘almost im- 


t should ever 
ed accounts 


which we have, leave no doubt that here also Nature had 


beggared description 


FRS: 


Det. 23, 1869 | NATURE 217 








METEORIC SHOWER AS SEEM OFF CAPE FLOEIDA 


-218 


LETTERS TO THE EDITOR 


ARETA ee E 
by Ass yas apres No notice is taken of anenymous 


Variety and Species. 


In a recent number of NATURE I noticed an extract from 
a paper rend before the Literary and Philosophical S at 
Manchester, on the subject of vanety as distinguished 
species. The anthor begin fe the question, ‘"where docs 
Pa a ar g ae From experiments, he finds fhat 

colonrs in diflerent parts of the wings of insects treated 
with, in some cases become toned down to a more sombre 
hue, in others become mixed with the adjoining colour, and 
thet they are in case smaller. May not these differences 
be attributed to the effects of a confined and unnetural life, Imy- 
self well recollect rearing a Drinker Moth when a boy at school, 
and o a small, dull-coloured specimen, instead of an 
R 4s rival in colour those of the well- 
known ‘‘oak-egger.” erence of colour does not consti- 
tute the only variety Eare for posi- 
tion of and pröportions of colour are equally worthy 
of notice, though not so obvious to the unaccustomed 
Take, for example, the common six-spot Burnet (Zygons 
pendula), of which I know three distinct forms— the 
‘ordinary one, with three clear spots; (2), having the oa all 
forming an ill-defined ber of 1ed down the centre of 
the upper wings; (3), (a form which I believe to be in general 
very rarely met with, but of which I have myself captured 
several specimens), having the red markings of (1) supplied by 
those of a pale ripe in both upper and under ow, 
since these were all captured in one field where the forms 
gre com vely common, may it not be more than probable 
that the difference is not to be denominated a variety, bat to 
be a natural dissimilarity of form; not to be attmbuted to any 
physical difference of circumstances, tsa) A Ion paleo 
of the state of ‘‘imago,”’ but to a natural and unassisted 
cause? A white horse is not cons esl i euiiery because Lis aire 
was a bey, nor is the whiteness of a bullock considered a Juss 
safure@ if born from tawny parents. I hope to be able to make 
ts during the Mollowlng year, which may perhaps lead 
to more conclusive results on this subject. F, 


Cuckow’s Eggs 

I TRUST that, although some time has elapsed since Professor 
Newton’s very able on Cuckows' eggs appeared in NATURE, 
I am not too late Ey a ate Ge oi ce it, the more so 
as I have always taken great mterest m the breeding of the 
cuckow. I cannot quite agree with Professor Newton that 
cuckows’ eggs as a rule are subject to variety. The eggs 
of the Great Spotted Cuckow (Ospopes glandarsis) are cer- 

tainly not subject to much variety; for in a 
Africa and Spain I have found them closely 1esemble exch other. 
Of our common cuckow (Cuculus canerns) abnormally coloured 
eggs have several times come under my observation, but I 
consider them as of very rare occurrence, and in several large 
series I have seen, but few have strack me ss differing mach from 
own collection, the most peculiar 
of which is a dirty 
grey, Anai ted the ground ‘al with light brown, and 
somewhat resembling some varieties of the eggs of the Garden 
Warbler (Syma Aortensis). This egg was found by the late Mr. 
E. Setdensacher, of CJl, Styria, in a nest of the cieeper (Cer- 
thus familiaris), with four eggs of the foster- t, and was ssnt 
to prove that the cuckow must have Ar her age with her 
bill, as the nest of the was so placed that she could only 


aad ther head in. A German of mine, residing 
plentx, sent me, for inspection, ern eed a most pecu- 
liar cackow's egg which reminds one of referred to by 


Salerne. This egg was rather for that ‘of a cuckow, and of 
a uniform bluish green colour. He did not, however, state in 
what nest it had been found. 
My own experience in field natural history leads me to con- 
fm the opinion given by Professor Newton the same female 
closely resemble each other; but at the same 
time I have not found thet the same cuckow erally makes nse 
OF the seme npecios of Liec. da nerie for her oferring, tod m ha 
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I am borne out by several field naturalists with whom I have 
worked, 


My friend at Coblentz wrote to me some time ago, stating that 
he had observed that the same female cuckow y produces 
s, and that he had found in a nest of 

and abnormally coloured of the 
Rabon pe eget closely resembling that of the common buntmg 

ee ee and cae after found in a nest of the 

Robin (Sy read rae cine to the blackbhd’s nest 

to, an similar cuckow's egg. He further 

a a recap es ie Oe that he 

had reasons for that the two eggs were produced 

by the same female ; also thet m 1867 the same thing occurred, 

when he found y coloured cuckows’ eggs in nests of the 
Chiffchaff and W-WIeL. 

As far as m arya vex perience Goea E tardy to the 
correctness of Dr. Baldamus’s theory, as amongst all the cuckows’ 
eggs T have collected, T find scarcely any that resemble those of 

foster-parents, J have now before me of our common 
cuckow taken with the following spécies, he ces of which I 
have with each cuckow’s egg, viz: Sra arundinacea, 5. rube- 
cula, Certhsa Jamihiaris, Embertea i 
S, cinerea, Motacilla -~ 
which, excepting that found with the eggs of Sweis cinerea, bear 
any resemblance to the eggs of the foster-parent. The eggs of 
the Ameican cow bunting (Mfalofhrus pecoris) which, like our 
cuckow, entrusts its offspring to foster- ts, seldom, I believe, 
resemble those of the foster-paient, and i in the instances thet have 
come under my own observation I have found them to differ 
very widely from the foster-perent’s egga On the other hand, 
the eggs of the Great Spotted Cuckow (Oxy. ) 
are so strikingly mmilar to those of the common e, In whose 
laced, that it is often cult to dis- 
them, the texture of the shell 
the magpie’s egg. In Spain 

poe R found in the nests of the Amare- 
wes imine 
they differ very much. E. DRESSER 


. Physical Meteorology 


In Mr. Balfour Stewarts ) he 


of the cyclone?” I 
would therefore ask his Sneed of the te on which, 
E I ere, mh pa seas maxsi there take place 

simple principle that great hea? has been evolved. 
Peis wel) ae long-continued and heavy rainfall 


takes in an ee ee Be 
side a (2) ng ace pait of the rain which falls, 
during fons descends in the front part of the atmospheric 


depression which attends the storm ; and (3) That the rainfall 
is propertwaal to the suddenness and extent of the fall of the 
barometer. Now, though mere seywence does not prow a 
connection as ‘‘Cause and Effect,” it certainly suspens it 
if the supposed cause be adequate ‘to produce the effect. Let B 
lepresent a ceitain weight, the latent heat of vapour at (10° et 

o° Fahr. is (Regnault 599°.5 Cent.)=1079° Fahr, But 

t of air isto that of wate: as 0.2375 : 1 (Regnault). 


qoenly B of vapour condenssà wold hat B of ait (E) 


B 
ena warm and. very moist equatorial current meets and 


in es with a cold polar current (from the known laws of 
vapour) column of ar, thus mi must deposit a certain 
amount of moisture. Let us assume the mixed stream to be 
about 1,000 feet in thickness, and that yy of an inch of rain 
falls suddenly on the surface. 1,000 cubic inches of air weigh 
about 310 grams, and yẹ cubic inch of water about 25} 

Consequently, the latent heat of this ¥, mch of rain heat 


the air of the 1,000 feet column (1X15) 370° of Fahr. which 


musi occasion en enormous ascending current of alr, thereby 
a sodden diminution of the pressure at the surface, 

and a large influx of air to restore the equilibrium, 
We know that  whurinds a “local heating” (as 
in dust-storms or a like effect must result 
from such local evolution a a g R cl 
and the heated column of air will ascend 
(aac whlwiah ta the ‘appar eats} before the like effects are 
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rodured at the surface. In his remarks on the peat storm 
at Nassau, October 1866), Captain Chatfield observed, ‘‘that 
(during the calm) while the vortex of the storm was pessing over 
the harbour, the atmosphere was most oppressive, and the clouds 
In the renith appeared to be revolving rapidly.” Under certain 
modifying cucumstances, the same vera causa will, I beliere, 
account satisfactorily for the phenomena of ‘“ hail-storms,” 
“ water-spouts,” &c But I am unwilling to trespass too much 


on your 
Glenville, Fermoy Henry Hupson, M.D. 


A Cyclone in England. 


Tr is so seldom we get a cyclone so well developed in these 
latitudes, that I have thought the following observations would 
interest the readers of NATURE, 


Noon Baometer, 29 678 Wind, S.S.W. Estimated force, 4 


PM. 4, 29.304 » SW. ” 9 
P. AL. ei 29.205. , W. es IO 
940P.M. ,, 29.342, p WNW. 9 9 
Ik P.A. 3 29.39%. 4 NVW. yi 7 


Tt will be observed the wind began to freshen from the 5 5. W. 
with a falling barometer ; it then veered to S.W., W.S.W. to 
W., the barometer falling the whole time, When the wind 
arrived at W the storm was at its height and the barometer a 
minum, The wind then veered W. by N., W.N.W toN.W., 

adually becoming less violent, and the barometer 1ose daring 
that time. The storm lasted about twelve or fourtcen hours, 

From the above, I deduce that Plymonth must have been in 
the southern half of the cyclone which travelled eastward ; 
hence, probably, more damage must have been done further 


noth than here. 

I should feel obliged by any reader of Nature living in the 
Noith or East of Eng giving the results of his observations 
during the stom. F.R A.S. 


Plymouth, 17th December, 1869. 
Lectures to Ladies 


I HAVE only just seen the letter in NATURE, signed “ M. A. B.,” 
on the subject of the hour chosen for lectures to ladies. I most 
sincerely hope that the morning hour will be continued. It is 
certainly to be iegretted if this ghar Saari is inconvenient to 
ladies engaged in teaching; but to the far number who 
are not so engaged, any other hour would be prmhbibitory. 

In addition to the constant inconvemence entailed on ladies by 
the necessity (or supposed necessity) of their being “fetched and 
canied” every time they go out after dark, ladies living 
ordinary lives in quict bomes, know very well that it behoves 
them to get their ‘‘occupations” done in the day-time, and that 
if they began attending courses of lectures in the evening, their 
fathers, husbands, and brothers would be apt to raise a pretty 
forcible outcry against the advance of female education. 

If I might venture to make a suggestion, it would be that South 
Kensington fs a very long way from here else, and that a 
moie central situation would add very much to the convenience 
of those who come from a distance. I am sure that no one who 
attended Professor Huxley’s course of lectures just concluded, 
begrudged the time and trouble it cost them to get there, or 
thought it anything but well bestowed; at the same time a 
shaiter and more manageable expedition would be a great boon to 
many. M. T. G. 





NOTES 


Tur Gold Medal of the Royal Astronomical Society has, we 
are informed, been this year awarded to M. Delaunay, one of the 
greatest of livmg mathematicians and astronomers, for his many 
Important investigations, We are sure that English astronomers 
will hail this award with the liveliest satisfaction. 


THE question of Meteorological Standards is, we learn, now 
occupying the attention of the Royal Soclety Cound. We may 
hope, therefore, that the revision which has so long been needed 
will now take place, 

THe Lectniers named for the Friday Evening Meetings at 
the Royal Institution, before Easter, me Prof, Tyndall, F.R.S., 


Prof, Odhng, F.R.S., Prof. Ruskin, Dr. W. B. Carpenter, F.R S., 
Mr, W. K. Clifford, Colonel Sir Henry James, F.R.S., Mr. E. 
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J. Reed, C.B., Chief Constructor of the Navy, Prof Sylvester, 
F.R.S., Mr. P. W. Barlow, F.RS, Prof. Rolleston, F RS., 
Prof. Roscoe, F.R.S, and Piof. Huxley, F R.S. Prof Tyn- 
dall’s discourse will be on ‘‘ Haze and Dust,” and will probably 
be delivered on the 21st of January. Dr. Odling proposes to 
lecture on ‘* Prof. Giaham’s Scientific Work ;”’ Dr Ca:penter 
on ‘‘Tempeiatue and Life m the Deep Sea,’ and Prof 
Sylvester on ‘ Chance,” 


THE Keith Prize of the Royal Society of Edinburgh was 
awarded on Monday to Professor Tait, for his paper on the 1uta- 
tion of a rigid body about a fixed point. 


TH® Professorship of Botany’ the Royal College of Science, 
Dublin, is now vacant, Professor Wyville Thomson’s resignation 
having been accepted by the Science and Art Depu tment, 


TH following lectures will be given in the course of the pie- 
sent session of the Chemical Society :—On Vanadium, by Di 
Roscoe ; on Refraction Equivalents, by Dr. Gladstone; and on 
the Platinic Ammoniums, by Dr Odling. 

THE subscriptions to the Faraday Monument Fund, received 
up to Dec. 7, amount to £1,400, The object of the fund u 
to provide a public memonal to Faraday, and the subsciiplion 
from one peison is not to exceed five guineas. 


PROFESSOR CARL VOGT, of Vienna, is actively engaged in the 
formation of an Anthropological Somety for Austria. 

Dr. S. CouLL, MACKENZIE has been appointed to the pro- 
femorship of Hygiene in the Calcutta Medical College. 


IN a new quarterly journal devoted to public hygiene, and pro- 
duced at Biunswick, ın Germany, we find a caefully-written 
article upon English instituhons for hygiene, and English factories, 
There are also contributions upon army hygiene, barrack reform, 
and drainage. The journal is edited by Prof. Riclam, of Leipng. 

THe Argentenil Prize has been awarded by the Academy 
of Medicine of Paris in the following way -To Mr. Corradi, 
of Florence, 5,000 francs; to MM. Maller and Tnpier, 2,000 
francs ; to M. Reliquet, 1,000 francs. 

Tue General Secretary of the Academy of Viennn hes pt- 
lished as a ¢irage apart from the almanack of the Academy, a 
biographical sketch of Karl Ludwig Freiherr von Reichenbach, 
who, after a long and distinguished scientific career, died in 
January last at the advanced age of eighty-one. Dr. Schrotter 
divides the period of Reichenbach’s scientific activity into three 
parts : the first, that of practical work and exact reseuch, during 
which he ennched mankind by the discovery of parafin and 
creosote; the second, that which he devoted to the study of 
meteorites, a study in which his enthusiastic mind led him beyond 
the boundaly of accurate science; and, lastly, the time when he 
gave himself up to the investigation of so-called animal magnetism 
and the imaginary odic force by which he sought to explain the 
phenomena he thought he had discovered. Dr. Schrotter nghtly 
concludes, that however far astray Reichenbach may have been led 
by his odic notions, he earned for himself an honourable place in 
science, his very errors being those of a highly-gifted man. 

We have received the first part of the volume recording the 
scientific results of the travels of Baron Claus von der Decken in 
Fast Afmea, during the years 1857-1865. The materials have 
been worked up by Peters, Cabanis, Hilgendorf, Ed. von Martens, 
and Semper, and compnse Mammalia, Birds, Amphibia, Crustacea, 
Mollusca, and Echmodermata. The part before us is illustrated 
by thirty-five hthographic plates of great beauty, most of them 
being carefully and delicately coloured. The second part, which 
ia to contam the Insects and Spiders, has been entrusted to 
Gerstacker. 


Dr. OLDHAM, the president, has commiinicated to the Pro» 


ceedings of the Asiatic Society of Bengal some interesting notes 
on remains found in a Cromlech at Coorg. This Cromlech was 


"e 
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opened out by the order of the Chief Commissioner of Mysore, on 
the Moory Betta Hull, in North Coorg. The i1elics consist of 
small earthenware vessels, as -well as several beads and tubes 
bored through, and evidently portions of necklaces. These last 
are of the colour of agate, and have circles in white around them, 
with zigzag pattern in white in the cente. 


In the early part-of last year Dr. Francis Day, F. L.S., F.Z.5., 
was commissioned to examine the important subject of the Indian 
River Fisheries. The result is the publication of an interesting 
and comprehensive report. Dr. Day's observations were at first 
directed to the fresh-water fisheries south of Madras. He 
personally inspected the Coleroon anicuts, and then extended his 


researches to the places lying between these anicuts and the sea. 


Dr. Day commenced his examinations with the Cauvery river, 
which runs a course of a hundred miles in the Tanjore district, 
where it gives off four large branches. At the island of Serungum, 
the Coleroon becomes the main channel, At this point an anicut 
was erected in order to raise the water to'g height of six feet by 
means of a wall or beirier, to which the native name of anicutta 
or anicut was applied. It wes subsequently found necessary 
to eect a regulating dam upon the head of the Canvery. Thuis 
dam consisted of a floormg across the stream, witha slip at each 
extremity 76 feet long, 2'4 feet above the low or middle portion. 
On the northern waterway of this anicut there are sluices with 
vents 8 feet in width. It is stated that when, during the freshets, 
the fish cannot surmount the dam, they make thei: way up the 
river through these vent. During the last few years the decrease 
of fish in the Coleroon is said to be considerable, though Dr. 
Day does not entirely endorse this assertion. The most valuable 


‘fish in the Coleroon wes formerly the oolum, or sable fish, 


culpen (alausa), palasah, C and Y.; but since the erection of the 
anicut they have seldom been found. It is asserted that in 1836 
the value of the sable fish captured in the river near Trindi- 
nopoly was equal annually to about two lacs (4200,000), They 
were principally taken for thelr roe ; but when in condition they 
are described as splendid esting. Unless something is done, 
this fine fish, and others of value, will become extinct m the 
Coleroon. Dr. Day points ont how necessary it is that some 
means may be tried to enable the fish to ascend the river abore 


the anicut, that the ova may be deposited in sufficiently deep water. 


ACCORDING to the Basten Advertiser, an upheaval is taking 
place in the harbour at Machias port, Mame. Vast quantities of 
water, mud, and stones are being thrown up to, the distance of 
many feet with a loud rushing noise. During last summer this 
occurrence was frequently noticed. 

A GERMAN translation of Mr. Wallace’s work on the Malay 
Archipelago, by Dr. Adolf Bernard Meyer, has just been 
published by Westermann of Bronswick. 

Mr. M. J. Barrington Ward, B.A, F.L.S., Scholar of 
Magdalen Hall, Oxford, has been appointed Natural History 
Master at Clifton College. i 

Wr have to record the appearance of the sixth, seventh, and 
eighth supplementary volumes of the Annals of the Munich 
Observatory. The first contains the meteorological observations 
from 1857 to 1866; the second a similar series taken on the 

Hobettreiwsenbers fram 1861 w 186; and the last, a cata- 
logue of 6,323 telescopic stars between + 3% and + 9° decli- 
nation which occur in the Munich zone observations, reduced to 
the commencement of the year 1850, together with comparison 
of the observations of Lalande, Bessel, Runker, and Schiellernr. 

THE second part of the results of the Geological Survey of the 
West Indies has just been issued under the title ‘‘ Reports on 
the Geology of Jamaica.” Pending a complete notice of this 
important volume, we may mention that it contains in its first 
thirty-seven pages a general description of the physical geography 
of the island, with outlines of the different formations, The 
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body of the book consists of the details of the lithological 
structure of the various districts, Appended to the volume is a 
report by Mr. Etheridge, Paleologist of the Britsh Survey, on 
the organic remains. He has not only examined and classfied 
these remains, bat has also referred them to their equivalents in 
the cretaceous and tertiary deposits of Europe. Sir Rodenck 
Murchison, in his preface, calls special attention to the interest- 
mg results of Mr: Etheridge’s work. 

THe Royal Irish Academy have voted the following sums of 
money ont of their special parliamentary grant for scientific pur- 
poses :—-30/. to the Rev. Eugene O'Meara, A.M., to enable 
him to continue his researches on the Irish Diatomacess; Jos 
to H. Hennessy, F.R.5,, to determine the molecular condition 
of fiuids and their motion, when in rotation and in contact with 
solids ; 20. to J. Bailey, to carry out experiments on ‘*Flitch 
Beams ;” 20. to B. B. Stoney, to try experiments on nveted 
joints, All the reports on these subjects will appear from time 
to time m the “Transactions and Proceedings of the Academy.” 

A BERIĘS of very beautiful photographic negatives has been 
taken of all the more important antiquities m the Museum of the 
Royal Irish Academy. The Council of the Academy intend to 
have these printed from, and the prints to be sold both sepa- 
rately and in series. 

We hope shortly to give an article on a new artificial light 
suitable for the production of photographic enlargements, by Dr. 
Van Monckhoven. 

THE following is the result of the National Sciences Tripos, 
at Cambridge, in which the examiners were—-J. Hooker, LL.D., 
W. H. Miller, M.A., O. Fisher, M.A., C. Trotter, M. A., and 
J. B. Bradbury, M.D. Clams L Ds. Watson, Queen's —Class 
I. Da Kilner, St John’s; Marwell, King’s; Lupton, Trinity ; 
Lees, Trinity ; Stirling, Trinity ; Simpson, Caius ; Calliphronas, 
Caius —Class II. Ds. Alliot, Pembroke; Johnson, Jesus; 
Banham, St. John’s; and Calvin, Trinity—equal; Young, 
Caius. A prize offered by the Professor of Botany has beea 
adjudged. to M. J. Barrington-Ward, B.A., Scholar of Mag- 
dalen Hall 

Wer have received the following note with regard to the 
Holborn Viaduct :—‘*The Report of the Engineers, published in 
the daily papers, entirely endorses the opinion expressed in the 
note I previously sent you. The only difference between it and 
my explanation arises from the fact of the insertion in the joints 
of lead-packmg near the outer edge of the stone, which of course 
exaggerates the evil of a ‘concave face.’ The variation of 
temperatuie which has been dwelt upon as the chief cause of 
failue is evidently In the opinion of the engineers quite inade- 
quate to account for it.” 


Mr. MrLDRUM has kindly forwarded us the following note :— 
‘SA strict watch was kept at the Mauritius for meteors during the 
nights of the rath, 13th, and 14th November, and the expected 
shower was seen on the morning of the r4th. Between midnight 
of the 13th, and 4°40 a.m of the rath, 439 meteors were counted 
at the Observatory, Port Lous, by three observers. Of that 
number, 427 were seen between 3°20 and 4'40 am. Sir Henry 
Barkly, at his country residence, 7 miles from Port Louis, 
counted 192 between 3°15 and 4‘r5 am. At my residence, 5 
miles from Port Lows, 434 were counted between midnight and 
4'40 am, by two observers up to 4am, and then by four 
obeervers, Between 3 14 and 4'24 we counted 370, and between 
3°55 and 4°13, 215. “The greatest number seen by Sir Henry 
Berkly m an interval of five minutes was 33 between 3°55 and 
40, but he saw only a small portion of the heavens, I have not 
had time to analyse the observations carefully, but the time of 
maximum intensity was about 4°09 a.m. The only source of 
doubt in thm subject arises from the circumstance that after 


4'15- daylight was setting in. I have no doubt that the radiant 


Dee. 23, 1869] 


point was somewhere within the sickle of Leo, but I am not sure 
as to its exact position, Most of the meteors shot westward, 
along the ecliptic, through Gemini and Tauras, but others in all 
directions. The trains of light and the nuclel were generally 
white, with a slight tinge of green, but all the prismatic colours 
were seen, The time of duration of the flight was from the 
fraction of a second up to 6 seconds, and the longest trains about 
40°, At one time gleams of light of various forms appeared in 
Leo, I had a small hand-spectroscope, but the times of duatlon 
were too short for using it.” 








SCIENTIFIC SERIALS 


The Moniteur Scientifique for December 1 contains a transla- 
tion of Dr. Willamson’s memoir of the late Professor Graham, 
which appeared in the first number of NATURE, a review of con- 
tempoiary physics and astronomy, a long notice of M. Paul 
Champion’s work on the ancient and modern industry of China, 
and the usual accounts of new patents and meetings of scientific 
societies. The number for December 15 completes the volum 
for 1869, and gives elaborate tables of contents, The i 
space ts devoted to sia of the ings of the Academ I 
Sciences, abstracts of pa notices of new publications, and an 
account of the new development of the trade m false autographs. 

The Revue des Cours Screntifigues for December 11 contains a 
translahon of an essay by H oltx on Goethe as a natmalist 
and a physicist, an article on the boring of Mont Cenis by M. A. 
Carin, and a translation of Professor Williamson’s memor of 
Graham, contributed to our first number. The greater portion 
of the number for December 18 is occupied by a translation of a 
Taper on the Centenary of Humboldt, read before the Boston 
Natwal gts Ronan by Professor Agasnz It also contains 
lectures on tology by M A. Gaudry, and an important 
papar on the Mortality of Women in Labour, by Professor 

aran, 

In the Phe ical agazine for this month, Mr. © Tomlin- 
son, F.R.S , gives an account of Van der Meusbrugghe’s m- 
portant teatue on the Superficial Tension of Liquids, m which 
the movements of camphor on the surface of water are shown to 
form a particular case of a general theory, Mr W. H. Preece 
contributes a poof of the Pelea of Forces, and Dr, 


Odling a note on Condensed Ammon Compounds. Pro- 
fessor Kengott’s Microscopical Investigation of the Knyahynia 
Metemite, and M, Abich’s paper on lHalstorms in Russian 


Geoigia (both of which are accompanied by plates), are well 
dese ving of atiention, 


In the Chemical! News for December 17, Mr. Edwin Smith 
desciibes an interesting series of eaperiments on the Electrical 
Phenomena of Plants, ei by a chapter in erel’s 
treatise. A paper icad before the Glasgow Philosophical 
society by Mr. R R. Tatlock, F.C S., on the Estimation of 
lodine and Bromine, with al 1eference to the Analysis of 
Kelp, is reproduced tr. W. T. Suffolk, F.R MS., 
continues his useful articles on Microscopical Manipulation ; 
end Mr. H. C. Sorby, F.RS, descmbes the application 
of the Spectium Microscope to the Valuation of Wines. 
In a on the Constitubon of the Compounds of Sodium, 
Mr, J. A. Wanklyn, F.C.S , adduces new aiguments in’ support 
cf bis oprmon that the metal sodium had a polyvalent character. 
The books noticed ın this number are Dr. Bence Jones’s Memoir 
of Faraday, and a treatise on the Leclanché Battery. Corre- 
spondence from Dr. Mennier and Dr. J H. Gladstone, and 
oe Notices from Foreign Journals, make up the rest of the 
number. ; 

A Pape: by AL Felix Plateau, on the Flight of the Coleop- 
tia, rend before the Physical and Natural History Society of 
Ceneva, in September last, has jugt been published in the 
Jiibdioihèiyue Unroerselle at Revne Suisse, The conclusions arrived 
ni are as followa:—(1), The difference of flexibility between the 
taro edges of the wing are not sufficient to account completely for 
tie phenomena of flight. (2), The wing makesa wide angle with 
te plane in whichit moves. (3), It is deflected more fay than 
i ıs elevated. (4), The extent of surface of the wing is peeter 
i: the movement of deflection than in the movement of elevation. 
The influence of the elytra, their form and mode of action, as 
well as some other considerations, are reserved for a memoir 
WAich the author hopes to publiah shortly. 
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polrer communicates to the Astromomische Nachrichten the 
following elements of Comet Il., 1869 :— 
rm Oct. 9'266 Berlin mean time, 
T — 139° 113" 


Q = 311° 27 si | Mean Eq. 1869-70. 


tm 111° 26 40" 
log. q = 009014" 


Professor C, H. F. Peters, of Clinton, N.Y, has discsveret-—— TT 


still another new planet, 9°7 mag., the elements -of which are as 
follows :— 


7 e 1869, Oct. o'o Berlin mean time. 
M = 338° T 47 
w= 53° 8 20 
Q -~ ® 2 52°32" 
t — J 59:4" 
p m 16°43 302" 
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SOCIETIES AND ACADEMIES 


LONDON 


Royal Astronomical Soclety, December 10. — Second 
Meeting of Sesmon. Admiral Manners, president, in the chair 
during the early part of the meeting; afterwards (the president 
finding his health not sufficiently restored to enable him to re- 
main), Mr. De la Rue, F.R.S. vice-president, took the chair. 
The minutes of the last meeting were read and confirmed, and 
thirty-two presents announced, includmg a magnificent 1epresen- 
tation of the sola tram from France (showing the be- 
yond the violet end}, presented by Mr. Ladd. r. Williams, 
ei ee E extracts from an 
elaboiate work on ese Astronomy, upon which he has been 
engaged during the last three He exhibited in a very 
complete and lucid manner the Chinese mode of reckoning 
time by cycles of sixty years, the several of each cycle 
being indicated by certsun characters ed Ken Tere. He 
then showed how any year in ordinary chronology, whether 
BC. or A.D., can be represented in the pro cycle, and in 
its 1ight place in that cycle. He described the division of the 
heavens into thirty-one parts; thier, called “ Yuen,” of large 
size; the 1emainder, called “Suh,” representing lunar houses, and 
very irregular ın extent, both from east to west and from north to 
south While one, for instance, extended north and south from 
Perseus to Canopus, another consisted mainly of a few stars in 
the head of Orion Other extracts exhibited the correctness of 
the positions assigned by the Chinese to the equinoxes and the 
solsticea, and the evidence their estimates give respecting the 
date at which their observations were made. He mentioned 
inter alia that the Metonic Cycle had been known to the Chinese 
astronome!s 2,000 years before Meton’s ay The oceunence 
of the names of our modern asterisms in Chinese 1ecords must 
not be beld to indicate the antiquity of our constellation-figuies, 
because it cannot be doubted that the Jesuits taught the Chinese 
these new names. In fact, the Chinese weie led to remodel 
their system of astronomy according to the instructions of the 
Jesuits—e misfortune, perhaps, since, although the old system of 
astronomy had had the disadvantage of being inexact and scarcely 
mtelligible, the change destroyed many of the clues by which we 
might have found clearer ideas as to what the Chinese astronomers 
really meant to record —The Astronomer Royal indicated his 
high opimion of the value of such researches as those in which 
Mr. Wiliams had been engaged. Astronomy is the science 
which of all others bn most together the past, the present, 
and the future, anti, therefore, all studies of long past eras, even 
though the astronomical observations then made were compaia- 
tively inexact, cannot but have a high value Mr Stone, F.R.S., 
called attention to the general value of the matter iia a before 
the society’s notice by Mr. Willams, but expressed regret 
that the Chinese records named only the day on which any 
phenomenon was observed Mr. De la Rue then mentioned 
that the greater part, if not all, of Mr. Williams's work, would be 
printed m the Society’s Memous.—The Astronomer Royal de- 
scribed an t for correcting atmospheric chromatic 
ae gale even simpler than those he had before devised. It 
had occurred simultaneously to himself and to Mr. Simms, tho 








222 - 
ian, and consists simply in gi the eye-glass of an eye- 
ace gear a fie es es LA 
presents an un curvature, the other face {plane) b 
inclined. is clearly equivalent tothe addition of a 
to the eye-glass, only there is no loss of light, as there 
wonld be were a im added. The new cye-piece will 


that ee ee ee 


= eee ee. space, what the problem really 
requires is, determine the pomtion of a plane 


i these lines so that 


` through the sun, and int 
gp should have the 


considered the locns of the orbitepoje, (1) for an assumed 
eccentricity, (2) for an assumed period, on a stereographic 


ee ee reece ee 


, but not actually a hemisphere. The Jeet for poles to rer? 
orbits—that is, orbits having all three foints on one brench— 
exhibit 2 ar e tme locus hang potas d'arr 
on the lines of the balf-sphere of projection, In answer 
to questions by the Astronomer Royal, Mr. De la Rye, and Mr. 
Stone, Professor Cayley indicated that his paper was intended 
ee a ee e problem than to 

-jts practical solutjon.--Dr. Balfour Stewart then read aq paper on 
; Sis to the ya he 
; i respectipg the earth’s magnetic character, he 
jad his beljef that the xodigcal hight u a phenomenon of 
terrestrial ism, Qwing jts existence to the magnetic effects 
produced by the upper ajrecurrents (the counter-trades) ; these 
effects not ae teas of course, in ordinary observations. 
He mggested that the motion of the tidal wave might account 
fog m ic variations, whose period corresponds to the 
hmar di motion. The Astronomer Royal remarked on the 
complexity of the whale problem of terrestrial magnetism, which 
he charact es hadly belonging fo the class of subjects 
umalliy dealt with by the Society,—Mr. Proctor gare a brief 
sketch of a new theory of the my NA He the 
galaxy as nejther ų cloyen disc, as Sir W. Hersch opined, 
; or a flat ring as Sir J. Hergchel has suggested, but a spiral of 
a figure whjch he indicated ag serving to explain all the most 
peril id palana of the Milky Way, as seen upon the heavens, 
-w Another paper by Mr. Proctor, on Great Circle Sailing, and a 
letter from- Lieut. Tupman about the November meteors as 
ee eee aries sae: ee E 
Geological Society, December 8.—Professor T. H. Huxley, 
LL,D., F,R.S., president, in the chair. The following commu- 
nicalions were read ~I. ‘‘ Notes on the Brachiopoda hitherto 
obtained - from the Pebble-bed at B Salteiton, near 
Exmouth, in ue,” by Thomes Da Esq., F.R.S., 
F.G.&., &¢ The author first described the general character, 
and paras the Faran r pat forward as to the 
origin of the orming this » Near ics 
of Brachiopoda hav bean obialoed from hens, whe baat 
coptajned the pebbles haye been regarded as of Lower 
Sdnarign ; the author conskimed the great majo of the 
Brach: to he Devonian. The species identified with Silu- 
eat fogsila ape +—Lingula Lernewri (Ronault), Z. Rouault 
(ie. either ee de- 
sach species 
ble) are twelve in number, namely :—Spurifer 
Versgeatin (Much), S. sl wey (Goldf.) Athpris budlaghanss 
(sp, n.), A (revesfaris!), RAynchonctla snaurita (Sandb.), 
K, glipa (Schnurr.), R. Vireryi (ep. n}, and two undeter- 
species of , StreiferhynchBs crenistria (Phil. ) 
-Predudus Vicary: (Salt.), and an undetermined Chenes. Eight 
iden 


in the same rock, three of which have been 

y are considered T author to be probably 
„Devonian. The species supposed to be determined are :— Ortis 
E E D a 4) a e tat act, 

w.), erous, 

identical with the Silurian £ e/ewarus (Dalm. } Tbs cien a 
two new species of Orkis, and a new Khynchoneila (?), and an 
undetermined species af Tervbratu/a (?) and Strephomens (?). 
Finally, the author noticed fourteen species (all new, except 
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Orchis pulvinata, Salt) gniy known from these peon ei but 
which were sate to poses a Devonian /wetes.—Mr. 
page great as to hes determination of the species. 
e had, howeryer, examined the extenuve collection of Mr. 
Vicary, and, from their general /ogees, he was inclined to 
them to the Afiddle Devonian and Carboniferous beds. G) 
attribution of the foasils fo Upper Llandovery beds was founded 
on E geal uty lr eat but he thought he conld 
some clue to the locality from which the pebbles had been 
erved. It had fint, from the lithological character of the 
pebbles, as well as from the. fossils, been thought that they were 
of Lower Caradoc age. He himself asngned the position of the 
rocks from which the pebbles had been derived to the Hangman 
of North Devon. At Apstis Cove, Mr. Tawney had 
a series of the same class of fommls in a matrix exactly 
like that of the pebbles. He had exammed tho t, and there 
recognised an extension of the sandstones of N Devon (the 
H Grits) on the south coast, and certainly, so far as 
litho cal character is concerned, the rocks are the same as 
the bles, It did not, however, follow that the pebhles came 
from that particular district, but probably from the denudgton 
of the large tract of country of Devonian age to thenorth. There 
are, however, Silunan ies m the pebbles, and these he . 
wouki refer to the denudation of rocks in an area mainly to the ~ 
south of what is now the Devon coast. The fauna at Budleigh 
Salterton is essentially British, and not French, though some 
few ies gre common to both areas. The bivalves, indeed, 
were ly known in France. On the whole, he concladed 
that the fossils in the pebbles were Devonian, with a alight ad- 
roixture of Silurian and probably Carbonrferous forms, derived 
from rocks at no great distance from the spot where the pebbles 
are found. — Professor Ramsay pomted ont that in omeiates - 
it might be ed to fnd pebbles of rocks of various ages. 
He commented on the difficnity paleontologists seemed to 
lebour under in determining a fommi if it came out of a pebble 
instead of fram a rock the position of which was detinitely 
known. He adverted to the statement that the beds containmg 
the pebbles bad been deposited in the New Red Sandstone ses, 
whereas Mr. GodwintAusten had iegarded the New Red depots 
as formed in large inland lakes; and the locn! character of the 
beds epee this latter vjew.—-Mr. Prestwich was glad that 
some other source had been suggested for the quartzite pebb'es., 
He had found somewhat similar quaitzites between Lisieux and 


-Cherbourg, un France.—The Premdent observed that he would 


like to see the rise of a new race of paleontologists, relymg 
sunply on zoological chaiacteristics, and not on geological posi- 
tion. A considerable simplification of our classification would 
probably result.—Mr. Etheridge bnefly replied. 

2. “On the relation of the Boukler-clay withont Ghalk of the 
North of England to the Great Chalky Boulder-clay of the 
South,” by Searles V. Wood, jun., Esq., FG.S. The author 


described the Yorkshire glacial clays as of two kinds—the lower, 
con chalk debils, and belonging to the uppe: moet member ` 
of the ial- senes in eastern and enst-cential England; the 


upper containing chalk sparingly in its lower part, and gaduall 
l this upwards. On the coast the latter occurs only nor 
of Flambro’. He stated that, palreontologically, the lower and ` 
middle glacial depoats closely ajnee with the cmg, and ae quite 
dishnct from the deposits at BrxUington, which he placed im- 
mediately above the “Great Chalky Clay” The abscnce cr 
chalk debris in the deposit noith of blambio’ has been ed 
as evidence of a drift Lom noith to south ; but the author stated 
that the purple clay without chalk extends over much of the 
north-eastern part of the Wolds, from the sea-level to an elevation 
of 450 feet, and that ouies cf it occur at inte: vals along the 
Holderness cuast-eection as far as Dimlington, foity-two miles 
south of the northern limit of the Wolds. ` In the direchon of 
Flambio’ and York the clay was sad to be destitute of chalk, 
which would not be the case had the Wolds formed a sea-shore 
causing a drift from the north to pass either to south-east or 
south-west, The author described the characters of: the 

chalky boulder-clay in the eastern and central countles of ~ 
land, sag nana E arm AEE E N AA EE, 
to hun, to a layer of at least 200 feet over the entre Wold) 

only have been detached by the agency of moving ice, which he 
believed to have covered nearly the whole Wold for'a long 
period, The author stated that boulders of Shap Fell giantite ae 
confined to the deposit of clay without chalk ; and discussed the 
means by which they conld hayes been dwtnbuted. He ascribed 


their dispersion to the agency of floating ice during an adequate sub- 
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mergence of the district. He supposed them to have pessed from 
Shap Fell by what isnow the of Stammoor. ‘Thus he ascribed 
the formation of the ‘‘ great chalky clay” to the extrusion from the 
sea-foot of Te aan sheet of ice, of materials abraded Ivy the 
latter, the ea depiessed 600 to 700 feet below its present 
level ; and that of the clay without chalk and with boulders of 
Shap Fell gramte to deposition during a of much preater 
depression (about 1,500 feet), throughout which the sea bore 
much floating ice. He conmdered that the ‘‘great chalky 
clay” indicated a long pei od during which the land, with it 
enveloping ice, remained stationary, and that aung this period, 
when intense cold prevailed, the arctic fauna of Pridiington 
became established He thought that the recommencement of 
subsidence was indicated Ge the reddish-brown or brow nub- 

rple eediments of Holderness, in which some chalk occurs. 
He then indicated the species of mollusca which have occured 
in the purple clay without chalk about Scarbro’ and Whitby, all 
of which were said to bel to existing forms, and thus be in 
accordance with the date =e ae by him to that deposi. The 


molluscan fauna of Moel Tryfane was ieferred to by the author, 
who stated that he regarded it as pe onang to the penod of 
emergence from the deepest depression during which the clay 


without chalk was assumed to have been deponted, z.e., to the 
earliest of the post-glacial period, to which the stratified 
drifts of Scotland are referred by Mr. A. Geikie Afr G 
Jeffreys had found the shells of Kelsea and elsewheie in York- 
shire to be mainly arctic; and Mr. Prestwich, in his paper on 
the boulder-clay near Hull, had frst pointed out their glacal 
character. In the late dredmngs in H.M.S. Forcupere several 
of the species before known as fosml at Biidlington, but not as 
exiting in the Butsh seas, had been discovered. In fact, he 
believed that the Bridlington species, with but few exceptions, 
had now been found in the Bntish seas, Similar species had 
also been found in the boulder-clay in Scotland. Prof Ramsa 
was pleased to find the author's views so closely nd wi 
his own published somè years ago as to the glacial phenomena 
of North Wales, though based on another part of the country. 
- He thought that might be found by careful seaich in the 
low- boulder-clay in other places than those enumerated, as 
they had besa discoveied in the ile grad oral of England. Mr. 
Prestwich, though inclined to accept the divisions of the boulder- 
clay in Yorkshire as ed by the author, was not so clear 
as to his divisions in the south, He thought the presence of 
chalk in the clay might be traced to the contiguity of the outcrop 
of the chalk stratum. The sbells being to a very peat extent 
1ecent, the ping might be due to accidental or local cu cum- 
stances, The illesford clays, in his opinion, mak the com- 
mencement of the aE en aod Mr. Etheridge suggested 
that Nucula Cedbboldie, Cardita similis, and some other shells 
not found in the British seas, proved the arctic character 
of the Bndlington fauna. Sir Charles Lyell remaked 
thet if the fauna of the lower and middle glacial 1eally cone- 
sponded so closely with that of the crag, it afforded a strong 
argument against their being of the same age as the Bnd- 
lington beds. Perhaps, eventually, sume peleuntological con- 
nection might be traced throughout the senes, and a chrono- 
logical scale estnblished. The Premdent ted a difficulty 
ın the marme transpoit of ice from Shap Fel to lap at 
not only fiom the wind blo rarely m the necessary direc- 
tion, but from the current by the grcat submerged rid 
also tending to carry any bergs ui another direction ihe 
thought the transpoit by sheet-ice more probable. The Rev. 
J L. Rome had traced the Shap gianites over the valley of 
the Eden, across Stainmoor, to the Yorkshue mde ele 
might have been difficulties in ther tiansport, but there they 
are. Though they were found m Teesdale, yet the mtervening 
ndge of sone it, 2,000 feet, had prevented them 

their way into Swale Dale. Mr. Seules V Wood, jan., stat 
that he had relied on Mr. Gwyn Jefhieys’s works for his classifi- 
cation of the shells as being arctic or otherwise. He regarded 
the succession of the various members of the glacial series as 
well established, ahd as bome out also by the molluscan re- 
mams. He utterly repudiated the notion that the Chillesford, 
Bnd on, and Kelsea Hill beds were on the same hbonzon. 
He eved the whole of the phn beds to be newer than 
those of England. He quoted Professor Phillips as suggesting a 
change m the elevation around Shap Fell since the d on of 
the boulders, and offered as his own explanation of the h 
thesis, that the passes by which the bolder travelled were those 
which, though at the higher levels, were the soonest freed from 


_of two hom 


ice. He thought that the direction of the current was infin- 
enced by other causes than the general trend of the rocky divid- 


ing ridge. 
Whe following specimens were exhibited to the meeting :— 
Foenliferous Pebbles fiom Budleigh Salterton, exhibited by 
Professor Tennant and R. Ether ae 

Zoological Society, December 9.--Dr. E. Hamilton, V.P., 
in the chaw. The Secretary rend a list of the moie remarkable 
of the recent additions to the Society's menagene, amongst 
which were particularly noticed two aibbons (i Fplobeler lar), 
depomted by G. S. Roden, . An extract was read from a 
letter addiessed to the Secretary by Capt. G. E. Bulger, C.M.ZS., 
conecting an error 1n a former papei him on the biids observed 
at Wellington, in the de, DY ls, published in the Society's 

Vv. H 


Proceedin Professo1 . Flower, F.R.S., gave some 
account of the external charnctas of the fin-whale, recently 
stianded m on Ilarbour, nenr Potsmouth, which he 


considered referable to the species usually called Salereptera 
musculinus. Mr. Flower concluded his remaiks with a sketch of 
the species of the Belænoid, or whalebone-producing, whales, 
which occur in the Bntish seas. These, according to our present 
knowledge of them, appear to be six in number, namely :— 
Balena arin gupera longimana, aml Baleneplere 
RINSCHHIS, ldu, laticeps, and rastreia, A communication was 
iead from Surpeon Francis Day, F.Z.S , on the fresh-water fishes 
of Burmah, bemg an account of the specimens of thus class of 
animals a during a recent mspection of the fisheries of 
Pegu, and during a short visit paxil to the capital of Upper 
Barmah. <A second communication was reed from Surgeon 
Francis Day contaming the thud part of his critical notes on the 
fishes of the Calcutta Musenm. Mr, G. French Angas gave 
descriptions of twelve new species of land-shells belonging to 
different subdivisions of the y Henrde, from the Westem 
Pacific Islands. Mr. P. L. Sclater read a. list of the birds that 
had bred in the Gardens of the Society during the past twenty 
years. The total number of species enumernted m this list was 
108. Mr. R. B. Sharpe pointed ont the characters of a new 
kingfisher belonging to the genus 7arysrpvera, which he popes 
to call 7. Lito. A communication was read fom Mr. Harper 
Pease on the classification of the molluscs of the genus Helier, 
A paper was read by Messrs. P. L. Sclater and O. Salvin on 
birds collected by Mr. W. H. Hudson at Conchites, near Buenos 


Ayres, their third communication to the Soclety upon thus 
subject. . Sclater exhibited and pointed out the ers of 
two new es of birds of the sub- y Syxallaxine, proposed 
to be called Splash eurtafa and LeMasthentra andicola, A 


communication was read from t G E Bulger, entitled Notes 
on Two Animals observed near Wind-Vogel-berg, South Ahia 
Mr, R. Swinhoe, F.Z.S., read a on the Cervine Animals 
of the Island of Hainen, Southern China, which he stated to be 
referable to three species, namely :-—Cownlys , Cervus 
(Pasiolia) Aids, and a Rusie Deer allied to Cervus kipea pkns, 
A communication was read from Mr. W, T. Blanford on the 
species of Hyrax inhabi Abysunia and the neighbou 
countries, which he bel to be four in number. Dr. LE 
Gray communicated the description of a new species of mys 
Living in the Sosiety’s Gardens, which he proposed to call 
Æ. , from an unknown locality. 
athematical Society, December 9.---Professot Cayley, 
pies.dent, in the chair, Professor H. J. S. Smith communicated a 
note on the Focal Pioperties of two Correlative Figures. This paper 
was an appendrr to a former paper by the same author, on the 
Focal Pioperties of Homographic Figures. “By the term ‘focal 
properties’ are intended those properties which arise from 
considering the imaginary circular points nt an infinite distance in 
either figure, and the points corresponding to them in the other 
fi These properties appear to be much less vaned in their 
ma the case of two correlative than in the case 
ographic figures ; and the two following theorems 
(of which the firat is well known) will suffice to give an idee 
of the general nature of the results:—1, In two correlative 
es in space there are always two corresponding tetra- 
hedra, such that three adjacent of each are rectangular ; 
the thee p opposite to these bemg at an mfinite du- 
tance, and Fig sales finite distance in either 
corresponding to the edges at an infinite distance in the 
other. 2. If we consider pod wens in either figure, and its corre- 
aan Lar other, we hare two eae planes j 
thro e t, and two ts upon the plane, 
hick: way te called reenectiecly ae c planes of the point 
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and the foci of the plane. Ifwe take any thid point in the plane, 
the angles which its focal radu vectores make with the line joining 
the foci are equal to the angles which the tiaces of the cone- 
sponding planes upon the cyclic planes make with the line of 
intersection of those two planes. These theorems suppose only 
that in the two correlative figmes the plane at an infinite distance 
m elther figure answers to a point at a finite distance m the other. 
Mr. Tucker (Hon. Sec.) read a proof (by Mr. AL W. Crofton, 
F.R S ) of Gauss’ Theorems and Napier’s Analogies, ‘The proof, a 
purely one, was extremely neat and simple. The 
bisector of the base is produced to meet the ex- 

ternal bisector of the vertical angle, from the point of mter- 
eo ee erpendicular to the sides contain 
the vertical angle. mt (P) is also connected by 
arcs with the extremities of the ee ; the results readily follow 
from the equality of certain triangles —-Mr. S. Roberts, MA, 
gare an account of a short paper On the Order of the Discrimi- 
nant of a Ternary Form, rhe mala hedrema, the anthor states, 
have been’ geometrically obtained by, and are due to, Professor 
Cremona (Mr, Roberts’ paper contains an analytical proof of them), 
and relate to®the influence of common multiple points on the 
number of double points of a pencil or involution of curves, The 
mefhod employed was applied to the determination of the dis- 
criminant of a ternary form when certam of the terms are want- 
Ing, viz the form (x, y) P(x, s). The communication also 
had reference to a paper on i ts, by Dr. Henrici, pub- 
lished in the Society's i in which the result had 
arrived at indirectly, and Mr. Ro aim was to clear up an 
apperent ihe nce tn the results obtained by Professor Cre- 
mona and Dr. Henrici. The latter gentleman joined in a discus- 
sion on the subject,—The President gave an account of lus 
investigations on the centio-surface of an ellipsoid (locus of the 
centres of curvature of the ellipsoid). The surface has been 
studied by Dr. Salmon, and also by Professor Clebsch, but in 
eet upline ia Gag eves mt a Mead voted surface admits of 

er development. The principal sections of the surface (as 
is known) consist each of them of an ellipse counting three times, 
and of an evolute of an ellipse : the evolute and ellipse have four 
contacts {twofold intersections) and four simple intersections, 
but the contacts and mtersections respectively are m the different 
sections real or imaginary. The form of the principal sections 
then is: a real contact at Pin the plane of xs, and a real in- 
` tersection at Q m the plane ôf xy; and thus there are an exte- 
rior and an interior but (Instead of meeting in a conical 
point, as in the wave suface) these intersect in a nodal curve 
QP. The curve has a cusp at Q,.and a node at P, thus ex- 
tending beyond P, but from that point is acnodal, or without 
Oy te ee Several 
simple relations were established, but the ieductlons were af 
some complexity. ” 


Byro-Egyptian Society, December 7th.-—-W. H. Black, 
Esq. inthe chair. Mr. Bonomi read a paper on the defacement 
of the name and figure of the Amon on all Egyptian tem- 
ples, obelisks, and statues, d the reign of the successor of 
Amynohbph IIL, and the subsequent restoration of both during 
the reign of Remeses IL Mr. Bonomi conjectures that the 
amount of skilled labour and expemees of scaffoldmg necessary 
to effect these -prove that they were considered of 
impotence in a ious point of view; and he stated that 
E aed ay aeiy 3 collection of ian anti- 
quities in Europe could not furnish examples of it The 
beautiful drawings and photographs exhiMited by Mr. Bonomi, 
to illustrate the subject, enhanced the interest of his able paper. 


Institution of Civil Engineers, December 14.—Mr. Chas. 


Steam Na with a view to its future 
Mr John Grantham, M. Inst. C.E., partly read at the meeting 
on the yth inst., was concluded ; and a bnef of the whole 
is now given, The anthor contended that steam-ships could be 
an more extensi on routes partially occupied by them, 
on others where steam-lines hed not yet been estab- 
lished. Rapid and regular voyages both for passengers and 
were now while Ea TE 
tercourse of all nations freights which would support 
Hnes of erpensive steam-vessel He traced the rise of ocean 
steam navigation, and showed that tho route from Li l to 
New York was the principal field on which it was first folly 
. developed. Hd described the efforts made by the Americans to 
maintam by steam the prestige so long secured by their suling 


Hutton Gregory, president, in the chair. La pete on Ocean 
i opment, by- 
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ships, gave the icason forthe geat change that had taken place; 
gad stated al vet one Amelican steamer was now running be- 
tween Europe and American. Some of the canses of this were 
to be found in the fact, that mon ships, worked by the screw 
propeller, could alone be employed successfully, and that such 
ships m America were too ea ween a a 
in their working, to enable them to compete with English 
vessels. The form of, and vanous improvements in, the boilers 
and the engines were desaibed, showmg that a much higher 
pressure of steam was now employed, that the expansive system 
ond surface condensahon were at present considered essential to 
success in economising fuel, and that thé ‘amount of coals con- 
sumed bad m the best vessels been reduced to 241b. indi- 
cated horse-power per hour, but it was anticipated that a 
1eduction to alb. t soon be attained, A map on Mercatar’s 
projection was exhibited, indicating the principal ocean routes in 
connection with the trades between Great Britain and the rest . 
of the world; and the improved system by great circle sali 
as recommended by Mr. Towson, of Liverpool, was descri 
A table was also exhibited of the relative distances between 
London and Liv and the vanous ports shown on the ma 
both by long sea, and by the Suez Canal and the Pacific Rail ; 
from which it appeared that, as regarded the Noithern Hemi- 
SDAN A IRT AR ee ee oe oe Soe 
ee ee connection 
with this country was stafed to be 364. The performances of 
the best ships of vaious com were then alluded to, and 
the result showed that on the North American hnes the highest 
average rate of speed was maintained, bat by a large expenditure 
of fuel; that the Pacific and Colonial Companies’ ships gave 
excellent .esults, saap economy of fuel; and that some 
new vessels, lately built for the Royal West India Mail Com- 
pany, seemed to promise the best performances woth respect to 
and economy combined. A table taken from the Board of 
rade Returns for 1868 showed that, with North Ametica, the 
tonnage of steam-ships nearly equalled that of sailing ships ; but 
in the Mediterranean tade steam-ships largely exceeded sailing 
ships. eG ae ie ee 
Chima, Australia, steam ong sea, comprised only. 
about I per cent. of the ie eee ts 
show what might be if the trade with the East was in 
future carmed h the Sues Canal, and of the number of 
large steam-fleets whi 
facts were also recorded relative to the effect of the Pacific 
Railroad, and the probabilhty of letters and passengers from 
China, Japan, and Western Australa gomg by that route. It 
was shown that several days’ saving in time would be effected. 
The author considered that the voyage to Melbourne could be 
best performed by long sea, as there would be no saving either in 
distance or in time by way of Suer The paper held out 
aipe of allvalilage to: Ragland ‘sad (0) Bak ahi: 
from the immense that were apparently about 


* 


to take place -> 
A aes, fires Society, December 14.——-Dr. Chamock, 
V.P., in the i Mr. Wake read a paper on the Rece 


Affinites of the Madecasses. The agreement of the Hervas with 
the other inhabitants of Madagascar m lanpuage and customs 
forbids us to refer the former to a Malayan ongin. Moreorer, 
the division into dark and light tribes is fonnd m the Mala 

Archipelago, and also in South Afiice. Comparison of physical 
and mental chaacters, and of customs and superstitions, shows 


ethat the dark Madecasses, the Kafirs, and the Papuans, all 


belong to the same race. By a similar companson, an anglogous 
affinity between the Hovas, the Hottentots, and the Malays (as 
representative of whom the paper took the Siamese), can 
established. The South African ielationship of the Madecasses 
is supported by the verbal and i ity of the 
to the Kafr and Hottentot dialects, which nre shown 
to be related between themselves, and also to the Polynesian 
of peoples on the African area is 
opposed to the idea of a continental origin of the Mad 
eile these mumercus Alcan amola rera ber ing traced 
to a Malayan source The Madecasses are more anit- 
chthenous than any other race except the aborigines of Anstralm, 
and probably was connected with both the African 
Contment and the Archi when it was first inhebited 
by man. The inhabitants of ir possess the domestic 
oF a eas Gat a GRBs Gene ee ae 
of won. This island. was probably (according to the author 


the seat of man’s primitive civilisation. 


would be required to work it. Some: ` 
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DUBLIN 

Royal Irish Academy, December 13.—The Rer Professor 
Jellett, president, in the char. Professor Sullrvan, Ph.D , read 
a paper on the Beds of Thenardite of the Valley of Juama, m 
connection with climatal effects supposed to be due to the yata- 
tion of the eecentricity of the earth’s orbit, according to the 
calculations of Messrs. Croll and Moore, The author remarked 
that M. Adhémar endeavoured to account for change of climate 
in geological tune by the precession of the equinoxes, and the 
saan of position of penhelion. These effects are modified by 
another astronomical movement—the change in the eccentricity 
of the earth’s orbit. At the instance of Sur C Lyell, Mr Stone 
made some calculations to determme the eccentricity of the 
orbit in former periods, which Mr. Croll, by the aid of Lever- 
rier's formula, has completed for one million yems before 1800 in 
parts of a unit equal to the mean distance of the earth fiom 
the sun, ‘These calculations are given by Sır C. Lyell in the last 
edition of his ‘‘ Geology,” with the addition of some calculations 
made by Mr John Carnck Moore, of the mean tempeiature of the 
hottest and coldest months in the lattude of London, sup- 
posing other causes which may influence the distribution of heat 
to ieman the same as at present. According to these tables, 
seyeral ods of extreme temperature should heve occurred 
withm the million of years most marked of them should 
occur at 200,000, 210,000, and 750,000 years before 1800, 
when the mean tempeiature of the hottest month should be 
113° Fahr., and of the coldest 19, 0*7, and 0°'6 respec- 
hvely. Professor Tyndall has well pointed out that glaciers 1e- 
quire heat as well as cold to produce them, so that extreme 
temperatures appear to represent the conditionsiequiied. These 
views ap to receive an unexpected cine hom a pheno- 

ich, being purely physical, gives more definite results 

than can m gen be obtained from biological ones. In the 
Valley of the Jarame, a branch of the Tagus which ieceres 
the waters of the Manzanares, which flows throngh Madnd, 
occurs a series of beds,—thenaidite, glauberite, gypsum, and clay, 
—having a variable thickness of from 16 to 19 metes. Through 
this the alluvial plain of the river has been cut. The formation 
of anhydrous salshale of soda that the solution from 
which the salt separates should be above 3 Cent. or 95° Fahr. 
This is a temperature which even a ow lake could only 
attain if the temperature of the air were conmdeably above that 
point. On the other hand, the conditions under which the sul- 
phate of soda could be formed in the first instance requires a low 
tem So that, hke glaciers, these beds require great heat 
and cold, the limits of which are, however, fixed in this case. If 
the temperature of the hottest month im the latitude of London 
were 113", it would be still higher on the plain of Madrid, where 
even 120” Fahr. in the shade is sometimes even now attained in 
the locality of these beds. The circumstance which should exist 
at cither of the periods mdicated by Mr. Cioll’s and Mr. 
Carrick Moore’s calculations, would be suffiment to account for 
those beds; it would be difficult to aceount for them on the su 
position of a penod of intense cold. These beds were fally 
described in a paper by Professors Sullvan and O'Reilly, 
lished in hag og VoL iy. of the Atantis, and aft 
it Notes on the Geology and Mineralogy of the Spanish 
Provinces of Santander and Madrid.” (London: Wilhams and 
Norgate, 1863.) Professors Apjohn and Hennessy took peut 
in the discussion of the paper. J. R. Garstm, A. ML, was elected 
a member of council in the room of Professor Jellett. 


PARIS ’ 


Academy of Sciences, December 13.—M. H. Sainte-Claire 
Deville brought under the notice of the Academy a siderostat 
constructed by the late M. Léon Foucault, and communicated a 
note upon it by M. C. Wolf. Its action depends n the 
production of a peifectly plane minor, the mode of obtaming 
which was described in a posthumous paper by M. Léon 
Foucault, read to the Academy at a recent meetmg (see NATURE, 
p. 177), and its object is to furnish the observer with a perfectly 
reflected image of any mdereal body for examimaton by the 
telescope. A figure of the instrum sn E is provided with 
a clockwork movement, is given in wlustration of M. Wolfs 
note. Ai. ier remarked upon the employment of the plane 
mirror, and noticed that Arago had called attention twenty years 
ago to the advantages which might be denved from it. M. P. 
A. Favre ted some remarks upon the electric 
desenbed by M. Trouvé (see NATURE, p. 177), for the detection 
of metallic substances ın wounds, and claimed for himself the 
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invention, in 1862, of an elec ical sound for the same purpose.— 
Marshal Vaillant announced that AI. Pastew was engnged at 
Trieste ın completing a work upon sericulture, and in organising 
a silk-worm cultivation on a large scale, to be carried on in 
accordance with his ma Haton de la Goupillitie pre- 
sented a memoir on the system of metallic floodgates which 1e- 
quire the minimum of attraction.—A memoir on the dispersion of 
hight, by M. M. Ricour, was communicated by M. Combes. 
General Morin presented a note by M. IIT Morton, on the ongin 
of the luminous band which is observed in contact with the 
maigin of the moon’s disc in the photographic pictues of various 
eclipses. In peii negative phot hs of echpscs, a shght 
band E e borde of die Aa shadow, i which the 
deposit of silver is more dense than elsewhere; producing a light 
band in that positive. The autho: has produced a similar effect 
by substituting a disc of dark pape: for the moon’s shadow, and 
he comes to the conclusion that the phenomenon is simply 
chemical, and due to the extennon, during the development of 
the plate, of the nitrate of mlverfrom the part piotected by the 
shadow, to a short distance beyond the latter.—A note by M. 
Hugo Schiff, on the constitution of am ine and phlondune, 
was communicated by M, Warts. e author describes and 
formulates these substances and their dernvatives.—Af. E J. Mau- 
mené communicated another memoir on inverted sugar, inicply to 
M. Dubiunfant, m wiuch he states that none of the latte:’s 
assertions are in accordance with eapermcnt. He says that 
inverted , properly prepared, is a misture of thee optically 
neubal which are neither glucose, nor levulose, nor any 
of the sugars possessing a rotatory power. ‘The fermentation of 
inverted sugar is accompanied by no elective phenomena —M. 
Dubrunfant presented a communication on speciium analysis 
applied to the in on of smple gases, and of ther 
mixtures, in which he described the phenomena presented by 
yaiious gases and ous mixtuies under different conditions 
of pesue, and indicated that the supposed multiple spectra of 
certain gases are probably due to admixture. ‘Thus it appears to 
be impossible to obtain hydiogen free from nitrogen, and under 
a low pressure the spectrum of the latter alone appenis —M. 
Jos. t communicated an analysis of the “ morallon” 
emeralds from the mines of Muso, in New Granada.—A memoir 
was presented by M. Martin de Brettes on the determination of 
one or more of the following quantities, the others being pa ; 
The diameter of an oblang piojectile, ita weight, its Iutal velocity, 
the curve of its trajectory, and the weight of the gun from 
which it is fred. He gives the formule for working out these 
questions, and indicates their applications to artillery and small 
arms.—Of two zoological papers, one, by M. Lacaze Duthiets, calls 
the attention of naturalists to the Harbour of Roscoff, on the 
north coast of France, as a locality where the so-called Pendacrinus 
arropeus, the poms form of Axtedon resacens, is to be found in 
abundance. rom his description, the Bay of Roscoff is a 
dise for the student of marine zoology —The second memoir, 
ML F. Lenormant, discusses the question of the antiquity of 
the ass and the horse as domestic animals in Syna and Egypt; 
and the author states, in oppomtion to Piofessor Owen, 
that the ass is represented very ently upon the earliest 
known monuments. The horse, on the contary, remained un- 
known in the countries south-west of the Euphiates until the 
time of the shepherd kings, or about the nineteenth century B.C. 
M. Milne-Edwards remarked upon this communication it 
agreed with the conclusions of zool as to the distribution 
the species of the genus Zgnws; the ass is to be regarded as 
an esseniially African es, whilst the horse is a native of 
central Asia and part of Europe. He added that if the shep- 
herd peoples mtroduced the horse into t, this might throw 
some light upon ther ongin. M. Elie de Beaumont remarked 
that these facts were favourable to the opinion that the existing 
state of things on the surface of the globe was notof very ancient 
date.—M. J. Rebgux communicated the results of some Prehis- 
toric Archstological researches upon the quaternary beds of Pans, 
in which he indicated the character of numerous worked funts 
obtamed by him from these beds (from a depth of twelve metres 
upwards), and gave a long list of animals, the remains of which 
were found intermixed with the flints—-M. Gudérm-Méneville 
remarked upon the conditions of production of trufes. —A note 
was presented from M. Namlas, describing his employment of 
henry of chloral with beneficial effects at the Hospital of 
enice ; and another from M. Thuau on a process for the in- 
stantaneous lightmg and extinction of gas-lamps by means of 
electnicity. 
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Royal Academy of Sciences, November 6. — Various 
meteorological reports were presented to the Academy, namely : 
On the Aurora Boiealis of the 6th of October, 1869, by M 
A Quételet and F Teby; and on storms observed in varous 

rts of Belginm, by MM. A. Quetelet, Biauch, Malaise, 

walque, and Leclercq, the last giving an account of the storm 
phenomena of the neighbourhood of Lidge for the year 1869. 
—AL C. Blontigny communicated a note on the phenomena of 
coloration of the of the sun’s disc when near the horizon, 
in which he referred es ly to the appearance of rose-coloured 
undulations upon the blue arch of the upper margin of the sun, 
remarked ba as certan facts which seem to indicate that these 
are not produced by atmospheric dispeision or interference, and 
sugpested that they may be due to the protuberances of the chro- 
sel ganglion E. Moiren presented a paper on the contamion 
of the variegation of plants by means of malting, both from 
the stock to the and from the giaft to the stock. Iis 
observations relate to Abutilon Thompson:, and other species of 
the same us-——-A note on the wax of straw, by Dr B. 
Radriszewski, was communicated by M L. Henry. This gub- 
stance, which i analogous to the wax obtained from the sugar- 
cane, was first observed in a paper-factory at Willebroeck ; it 
is solid, white, insoluble in water, soluble in alcohol and ether, 
and crystallises from its alcoholic solution in small nacreous 
scales.—An important memoir, by AL E. Van Beneden, on a new 
and large species of Greearina was read; to this we shall 
Levert elsewhere, 

BERLIN 


German Chemical Society, December 11.—On this date 
there was a eral meeting for the purpose of electing its 
officers for ne year 1870. The following gentlemen were 
elected :——President: Professor Rammelabeig, with 34 votes 
against 25 given to Professor Baeyer. Vice-presidents: Pro- 
fessors Baeyer, Hoffmann, Magnus, and Rose. Secretaries and 
Vice-Secretanes: Dr. Hichermann, Dr. Maitas, Dr. Oppenheim, 
and Dr. Wichelhaus, Tieesurer: Mr. Schenon brarian : 
Dr. Schebler., Resident Committee: Professor Finkener, Dr, 
Jacobser, Dr, Kunbeim, Dr Schultren, and Dr. Vogel. Non- 
iendent Committee: Professors Ilasiwetz of Vienna, Hoppe- 
Scyler of Tuebingen, Kékulé of Bonn, Wishcenus in Zwuich, 
and Wagner in Wurtz 
rary member, Professor Graham, and the late member Mr. Bey- 
tick in Berlin, were then read by the President. 

December 13.—-The following papers were read ;—Ruiebermann 
and Giabe on Antauracene-monocaibonic Acid. Baeyer and 
Emmerling: Synthesis of Indole Ascher: The Transformation 
of Angelic into Valenianic Amd. Hofmann and Gentz on Bro- 
minated Derivatives of Xylidine and on Dixylyle idine or 
Meloxylidine. Hofmann on an Isomeric diphenylated Guani- 
dine ; and on Sulphocyanate of Xylyle. Hobreller on the Action 
of Sulphuret of Carbon on Sulphuretted Uren. Naumann: The 
Law of Avogudio considered as a consequence of the laws by 
which the movement of aic ted. Del-Trederi on a 
Third Monochlorinated Phenelo-sulphurous Acid. Cosma on the 
Constitution of Native Carbonates Thomsen on the Inaccn- 
racy caused by the use of Favre and Subermann’s Mercury- 
calorimeter. ke on Molecular Combinations Ladenburg 
on the Molecular Weight of certain Protoxdes and Protochlo- 
rides. Fleury on the Acton of Pentachlonde of Phosphorus on 
Phenolic Ethers. s 

VIENNA 

Imperial Acedemy of Sciences, December 2 -—Professor 
Zepharovich presented a fourth instalment of his mineralogical 
communications, in which he referred to crystals of ullmanite and 

yrite, and to the fine twin of sphene which were found 
he 1863 on the Rothenkopf. A telegram was communicaied from 
M. Tempel announ the discovery of a comet at Marseilles on 
the 27th November. comet was, in consequence, observed 
at Vierma by Professor Weiss on the 29th November, and sub- 
sequently by Dr, Theodor Oppolzer, who communicated the 
elements of its orbit and its ephemens up to the 6th January, 
1870, deduced from the observations at Marseilles, Vienna, 
Leipzig, and Cearlsrohe. A memoir entitled “ De ment of 
the tetratosymmetrical division of the hexagonal “system, 
with remarks u the occurrence of circular polarisation,” 


by M. Anshdes Brenna, was communicated by Piofessor Lang 
—Professor von Hochstetter communicated a third r on 
the earthquake-wave ın the Pacific Ocean, in August I con- 


Obituary notices of the jate hono- | 


taining observations made m Australia.—M Schrauf presented 
the first part of his ivestigations of Lebradorite, contaimng a 
description of the mineral and a microscopical examination of its 
enclomues, and an account of the phenomenon of avanturinisa- 
tion as presented by it 


DUBLIN 


Royal Dublin Society, December 20.—-G J. Stoney, A.M., 
F R-S., in the char. Mr. John Adair read a paper on the 
Acclimatisation of Plants as a help to the advance of civilisation. 
The author treated this interesting subject from a aE an 
of view, leaning rather to the poambulity of plants bone ıma- 
tised—at least sufficiently so to bear the o winter climate 
of this county Dr Moore, Professor E. Perceval Wright, and 
others, took part in the discussion of the paper. Mr. A. G. 
More exhibited from the museum of the society three fine speci- 
mens, plobably the only three known, of the Blue Mountain 
Duck of Jamaica ( roma Caribbea Carte) also a large speci- 
men of the Grey Seal (Haltcharus grisens Nils), which he had 
shot during the last summer on the coast of Galway. Dr. 
Emerson Reynolds exhibited a collection of flint anowheads 
found in Leland, and a photograph of a portion of the Giant's 
Causeway. He mentioned ha obtained fo: the museum a 
series of the Causeway basaltic columns, consisting of a central 
column and six enc ones 

[This abstract reached us too late to be inseited in its proper 
place.—Ip ] 
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THURSDAY, DECEMBER 30, 1369 


A DEDUCTION FROM DARWIN'S THEORY 


T HERE 1S One important consequence deducible from 

Darwin’s profound theory which has not yet been 
noticed so far as I am aware. The theory is capable 
under certain reasonable conditions of accounting for the 
' fact that the highest forms of civilisation have appeared 
in temperate climates. _ 

Although some apparent exceptions might be adduced, 
it is no doubt true that man displays his utmost vigour 
and perfection, both of mind and body, in the regions 
intermediate between extreme heat and extreme cold, 
allowance being made for the reduced temperature of 
elevated mountain districts, The explanations hitherto 
given of this fact are of a purely hypothetical and 
shallow character. It is said, for instance, that the 
prolific character of the tropical climate too easily 
furnishes man with subsistence, so that his powers are 
never properly called into action, On the other hand in 
the Arctic regions nature is too sterile and no exertions can 
lead to the accumulation of much wealth. This explana- 
tion obviously involves the gratuitous hypothesis that 
man has been created with powers exactly suited to be 
called forth by just that degree of difficulty experienced in 
a temperate climate. There are those even who maintain 
oul peculiar British climate to be the very best possible, 
because it taxes our powers of endurance to the last point 
which they can bear, and thus calls forth the greatest 
amount of energy. But here again is the assumption 
that the British people and the Bntish climate were 
specially created to suit each other. 

The theory of natural selection, on the other hand, 
represents that great method by which infinitely numerous 
adaptations will always be produced throughout time. 
Whateve: happens in this material world must happen in 
consequence of the properties originally impressed upon 
matter, and our notions of the wisdom embodied in the 
Creation must be infinitely raised when we understand, 
however imperfectly, its true method. The continual 
resort to special inventions and adaptations must surely 
be below the greatness of a Power which could so design 
and create matter from the first that ıt must go on thence- 
forth inventing and adapting forms of hfe without apparent 
limit, in pursuance of one uniform principle. 

I conceive it to be the essential consequence of Darwin’s 
views that no form of life is to be regarded as a fixed 
form; but that all hving beings, including man, are in a 
continual process of adjustment to the conditions in which 
they live. If this be so, it will of necessity follow that the 
longer any race dwells in given circumstances, the more 
perfectly will it become adapted to those circumstances. 
A migratory race, on the contrary, will always be liable to 
enter climates unsuited to it, and less favourable to the 
development of the greatest amount of energy. Negroes 
can bear a.tropical heat simply because the race has 
grown more accustomed to it than Europeans, who bring 
with them indeed a superior degree of energy and intellect, 
but soon sicken and fail to reproduce themselyes in equal 
perfection. 

The intellect of man renders him far more migratory 
, than most other animals, and when we look over long 
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periods of time we must 1egard him as in a constant state 
of oscillation between the equator and the borders of per- 
petual snow. It will of necessity follow that the race, as 
a whole, will be better adapted to a medium than to an 
extreme climate. Not only may the same race have 
passed alternately through colder and hotter climates, but 
itis obvious that the tribes which intermix and inte: marry 
in temperate regions will have come, some from a hotter 
and some fiom a colder region, The amalgamated race 
will therefore be precisely adapted to a medium climate, 
The inhabitants of the Arctic regions, on the contrary, 
must have come entirely from a waimer climate, and 
those of a tropical region from a colder climate, so that 
ages must pass before either re-adapts itself perfectly to 
its new circumstances. __ 

It is hardly to be expected that history can afford com- 
plete corroboration of this theory ; but I do not think that 
historical facts can be adduced in serious opposition to it. 
The progress of archzeological and linguistic inquiry shows 
more and more clearly that the civilised parts of the earth 
have been inhabited by a succession of different races. 
A really aboriginal and indigenous people, growing upon 
a single island or spot of ground without kinship with 
other races, is not known to exist ; and it is almost certain 
that all races have descended from a few stocks, if not from 
a single one. The evidences of extensive and frequent 
migrations are thus most complete, even if we had not 
distinct historical facts concerning the rapid and extensive 
movements of the Goths, Huns, Moors, Scandinavians, 
and many other races. 

If the historical evidence disagrees with the theory in 
any point, it is that the migrations from temperate to ex- 
treme climates greatly over-balance any opposite move- 
ment. It would hardly, perhaps, be too much to repre- 
sent the temperate regions of the Old World as the 
birthplace of successive races, which have diverged and 
died away more or less rapidly in distant and extreme 
climates. But if such be the conclusion from historical 
periods, it would only indicate that the human racc had 
already acquired, in prehistoric times, a constitution dis- 
playing its greatest vitalty in temperate regions. There 
can be no doubt that, were the rest of the world unin- 
habited by man, a very inferior race, such as the negroes 
of tropical Africa, would gradually 1e-people it ; but they 
cannot do so in the present state of things, because they 
come into conflict with races of superior intellect and 
eneigy. 

J would add in conclusion that the utmost result of 
speculations of this kind, supposing them to be valid, 
would consist in establishing a general tendency, so that 
the probabilities will be in favour of a great display of 
civilisation occurring in temperate climates rather than 
elsewhere. I do not for a moment suppose that any 
common physidal cause, such as soil, climate, mineral 
wealth, or geographical position, or any combination of 
such causes, can alone account for the nse and growth of 
civilisation in Assyna, Egypt, Greece, Italy, or England. 
Matenal resources are nothing without the mind which 
knows how to use them. No physiology of protoplasm, 
no science that yet has a name, or perhaps ever will have 
a Name, can account for the evolution of intellect in all 
its endless developments. The vamty of the Comtists 
leads them to suppose that their philosophy can compass 
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. the bounds of existence and account for the evolution of 
. history; but the scientific man remembers that however 
complicated the facts which he reduces under the grasp 
of his laws, yet beyond all -doubt there remain other 
groups of facts of surpassing complication. Science may 
ever advance, but, like an improved telescope in the hands 
of an astronomer, it only discloses the unsuspected ex- 
tent and difficilty of the phenomena yet unreduced to 
law. > W. STANLEY JEVONS 


ey THE STATE TELEGRAPHS 
Or Government—always the last among European 
. Governments to endow the nation with any benefit 
resulting from the advance of. science—has at length 
awakened to the fact that the electric current is the scientific 
modern equivalent for the ancient post-boy, and we are to 
havea State Telegraph as we have a State Postal system. 
As early as 1854, Mr. Thomas Allan, the electrician, 
published a paper entitled “ Reasons for the Government 
Annexing an Electric Telegraph System to the General 
Post Office,” in which he recommended the adoption of a 
shilling rate, for messages of twenty words, throughout 
_ the United Kingdom. This paper was published a second 
time ih 1863. In 1856, Mr. Baines, an officer in the 
General Post Office, submitted to the Lords of the 
Treasury a plan for the annexation of the telegraphs, 


and a general charge of sixpence for messages of twenty - 


words. ` In 1861, a memorandum by Mr. Ricardo, chair- 
man of the Electric and International Telegraph Com- 
pany, recommending the transfer of the telegraphs to the 
Government, was forwarded to the Chancelldr of the 
Exchequer. Late in the year 1865 the proposition was 
again brought forward in the report of a committee ape 
pointed by the Edinburgh Chamber of Commerce “to 
consider the present condition of telegraphic commu- 
nication in the United Kingdom, with a view to its im- 
provement.” In June 1866, Mr. Edwin Chadwick also 
forwarded a like scheme to the Chancellor of the Ex- 
chequer. The substance of all these papers was to the 
effect that the existing charges were too high, that the 
_Tapidity of transmission of messages was bad, that im- 
provements are slow where they have to be made by 
competing companies fighting for high dividends, and 
that telegraphing in consequence was in a more backward 
state in the United Kingdom than in Switzerland and 
Belgium. 
In September 1865, Mr. Scudamore was requested by 
‘the Postmaster-General to take the’ whole subject into 
consideration, and to report thereon. His first report 
was presented in July 1866, followed by a second in 
February 1868. These reports set forth that before 
December 1862 messages of twenty woids were trans- 
mitted for fifteen pence to or from any part of Belgium, 
in which countiy the telegraphs are under the control of 
the State. At the end of 1862 the charge was reduced to 
tenpence, and in December 1865 the charge was still 
further'reduced to fivepence. The hours of business in 
the telegraphic offices in Belgium are much the same as 
those adopted in England, The clerks have the power, 
which they use largely, of altering the wording of mes- 
sages s0 as to make them read clearer, and to prevent 
toistakes—a plan which manifestly would not work in 
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England, and which would lead to many legal and other 
difficulties, The result of the reductions in chaiges was, 
that in 1860 one telegram was transmitted in Belgium to 
every 218 letters passing through the post; in 1863, one 
message was transmitted to every 114 letters; and in 
1866; the proportion was one telegram to every 37 letters. 
He also reported that the charge for the transmission of 
messages of twenty words between any two towns in 
Switzerland was tenpence. In 1860, one telegram was 
transmitted in Switzerland to every 84 letters ; in 1863, one 
telegram to every 74 letters ; and in 1866, one telegram to 
every 69 letters. In the United Kingdom the ptoportion 
of telegrams to letters was, in 1860, one to 296; in 

1863, one to 197; and in 1866, one to 121. At the 
close of the year, the telegraphic systems of Belgium and 
Switzerland had been in operation about fifteen years, and -` 
the working expenses during that period had amounted in 
the case of Switzerland to about 68 per cent., and Belgium 
624 per cent. of the total revenue during the period. At the 
end of the year 1866, both Governments had a good surplus 
on hand from the telegraphic departments. The post 
offices of Switzerland and Belgium have less workthan that 
of the United Kingdom, as shown by the following table, 
giving national statistics for the year 1865 :— 






From these figures, Mr. Scudamore concluded that the 
use of the telegraphs was in a more backward state in the 
United Kingdom than in Swit%erland or Belgium ; and he 
recommended their transference to the Government 
One principal reason urged by him to prove that the 
Government could better afford to send messages at a 
lower. rate than the companies was, that the’ post offices 
could spare for the use of the telegraph 12,000 offices 
rent-free, and a large staff of officials at present engaged, 
but not all of them fully employed throughout the whole 
of their hours of duty. 

He therefore recommended the purchase of the tele- 
graphs by the State. In August last an Act of Parliament 
was passed by the late Government sanctioning the 
plan, and authority was given to buy up the telegiaphs 
by paying the companies 45,715,048 8s. 11d. (The odd 
elevenpence shows the extreme nicety of the calcula- 
tion.) The Electric International Telegraph Company 
will receive £2,938,826 9s. od.; the British and Irish 
Magnetic, £1,243,530; Reuters Telegram Company, 
Limjted, £726,000; the Universal Private Telegraph 
Company, £184,421 10s.; the Lendon and Provincial 
Telegraph Company, Limited, £60,000; and the United 
Kingdom Telegraph Company, Limited, £562,264 or. 11d. 

At the present time everything relating to the transfer 
of the telegraphs to the Government is in a transition 
state, very many of the arrangements not having.as yet 
been completed. It is intended, if possible, to effect the 
transfer on thé rst of January next; but so much pie- 
liminary work remains to be done, that it is doubtful 
whether all will be ready by that date. A-large room has 
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been fitted up in the General Post Office, with tele- 
graphic instruments, in ordér that the clerks on the 
premises may learn to work them ; and “dummy” instru- 
ments for the use of learners have been sent to the post 
offices ın the provinces. The apparatus for common use 
will be the Morse printing telemaph and the single needle 
instrument ; a wise selection, for long experience ‘has 
- proved them to be the best to place in the hands of un- 


' . scientific clerks. They are not very hable to get out of 


order, and are very certain in their indications. 

The following are among the changes that will be 
gradually made, some of them, however, at so distant a 
date that even the preliminaries have not been arranged 
as yet, The nine large district post offices in London will 
be made central stations, and cach one will be connected 
by wire with the subordinate offices in, its district. The 
chief post office in each of the largest provincial towns 
will be made a central telegraphic station, and the chief 
provincial towns will be placed in direct communication 
with three of the largest central London offices, namely, 
„those in the West Central, Western, and South-western dis- 
tricts, in additton to the chief office in the East Central 
district. Suborbinate offices will be opened throughout 
the kingdom at the money-order offices in all places 
having a population of 2,000 persons and upwards, 
Messages will be received at all post offices for trans- 
mission by hand in the ordinary way to stations in con- 
nection with the telegraphic lines; pillar boxes will be 
places of deposit for messages wnitten on stamped paper; 
and, as a rule, all messages will have to be paid for in 
stamps. The charge for transmission of a message of 
twenty wojds from any one part of the United Kingdom 
to any other part will be one shilling; but when it has to 
- be delivered at a considerable distance from the nearest 
te:minal station, it will be forwarded from that station by 
post for a penny, or by special messenger at sixpence per 
= mile. Facihties will be given for the tansmission of 
money-orders by telegraph, and as soon as possible the 
charges for messages to foreign parts will be reduced. 
Such are the-plans which will be carried out, some of 
which will be in a very. forward state in a few weeks’ time. 








THE GOLD FIELDS OF VICTORIA 


The Gold Fields and Mineral Districts of Victoria. By 
R. Brough Smyth. (Melbourne: J. Ferres; London: 
Tiubner and Co.) 

Il, 


Oa laa le large quantities of gold are obtained 
from the detrital accumulations which overlie the 
palmozoic rocks of Victoria, there can be no doubt that 
they have come originally from the decomposition and 
removal of the auriferous quartz veins by which these 
rocks are traversed. The gold is sımply a part of the 
detritus, in the same way that the fragments of quartz, 
sandstone, and slate are. Each nugget and bit of gold is 
only a more or less water-worn pebble, its edges being, as 
a rule, less worn, and its size larger, the nearer it is found 
to its parent reef. Yet some writers have endeavoured to 
show that the nuggets really grow by a kind of accretion, 
each fragment of gold becoming -larger by successive 
depositions of fhe metal held in solution in the water 
percolating through the gravels.. Mr. Brough Smyth, in 
‘discussing these and other disputed questions, usually 


NATURE 


233 


avoids the expression of any decided opinion of his own. 
He treats them very much as a judge treats the evidence 
at a trial, and he leaves the decision to the jurymen, his 
readers. Yet we can very commonly guess what his 
opinions are, though he may not expressly state them. 
He gives us a tolerably copious account of opinions 
which have been published relative to the origin of quartz 
veins, and among these a valuable senes of notes and 
sections specially made for him by a mining engineer of 
repute in the colony. The whole of this subject is, he 
says, involved in obscurity; “and though it is not pos- 
sible’ for any one who has given attention to it to attach 
equal weight to the several theories which have been 
proposed, he would do wrong rashly to ‘dismiss any of 
them as altogether improbable.” Perhaps a judicial sum- 
ming-up of this kind was, in the circumstances, better 
than the keen advocacy of any one theory. What is of 
value to the engineer in the colony is, to know what has 
really been wnitten about the veins; and this he can 
learn with ease and satisfaction from Mr. Smyth’s pages. 

Allusion was made, in the previous notice of this 
volume, to the excellence of the geological and mining 
sections. It is rare to meet with such sections, so clearly 
conceived, so tastefully drawn, and carrying with them 
such conviction of their truth. The plate illustrative of 
the Ballarat gold fields is quite a model of clearncss 
and clever drawing. No colour is used, but the various 
rocks are sharply defined, while, by the kind of drawing 
given to each, the internal structure of the mass js feli- 
citously rendered. In the way of illustrations, the book 
seems to have only one. failing, but it 1s a serious onc: 
there is no geological map of the colony. The map at 
the end does not supply the want. A little coloured 
sketch-map, giving a general outline of the distnbution of 
the geological formations, would have been an invaluable 
addition to the book, and would have certainly becn 
worth a whole chapter of description. 

One of the most striking facts brought out by the data 
compiled by Mr. Smyth is the high geological antiquity of 
the present land-surface of Victoria, or, ın other words, 
the immense period during which that surface has re- 
mained above the sea. The palæozoic strata form the 
framework out of which the contour of the Jand has been 
moulded. These strata have been curved and folded, 
thrown on end, inverted, fractured, and upheaved. 
But the surface outlines are not found to bear any close 
relation to the direction of the subterranean movements. 
“There is scarcely one range in the colony which is not 
due to denudation, "nd those following lines of upheaval 
have been so modified by the action of water, through 
countless ages, as to make if difficult to determine where 
and how the elevating forces have operated.” The 
palseozoic rocks were carved out into systems of valleys 
by the descent of rain-water from the watersheds to the 
lower grounds. Along these valleys river-gravels were 
laid down. In later times many volcanoes broke out, 
and thick streams of basalt rolled into the valleys and 
buried the ancient river-courses. Thus, ın many places, 


.the surface and the diainage of wide areas were wholly 


changed. New streams began to flow and to excavate 
new channels, which often flowed across the trend of the 
older valleys lying buried beneath them. By slow 
degrees these later valleys sank deeper into the frame- 
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work of the country, often cutting down through the 
older water-courses. Speaking of Gippsland, the anthor 
remarks that the streams “have scooped out de¢p valleys. 
The lofty hills have not been upheaved in isolated masses, 
but are the remains of formations which have been 
swept away by the slow action of water. If all the rock- 
formations could be restored and placed in the positions 
which they once occupicd, Gippsland would be an immense 
nearly level plateau. As a familiar illustration, we may 
liken the mountains formed of palsozoic rocks to the 
humps of earth left by the navvy when he digs a cutting 
The grass on the surface of the hump shows what was 
once the height of the ground which has been removed ; 
and the recent tertiary formations on the tops of the hills 
-in Gippsland are evidence of the original height of the 
whole area. The rocks which once occupied the inter- 
vening spaces have been eroded by water; and the height 
of the hills above the valleys affords some hint as to the 
vertical extent which has been cut away.” The author 
believes that Victonan surface-geology affords “an answer 
. to those geologists who have urged that the greater amount 
of erosion everywhere has been effected by marine agency, 
and not by rivers, rains, and the wasting action of the 
atmosphere.” And, indeed, no one can study the maps 


and sections in this volume without being convinced that. 


the erdsion of the present and of the old valley-system 
has been wholly a sub-a€rial process. 

Mining operations have done a good deal towards 
elucidating the older system of water-courses which were 
overflowed and buried beneath basalt. These water-courses 
or “leads,” as the miners call them, contain nchly auri- 
ferous “dnfts” ond they are accordingly explored and 
ransacked by shafts and adits. Thus, at Ballarat, the 
river Yanmowee must have had its course shifted con- 
siderably eastward by the overflow of basalt. Its old 
winding channel has been explored under the overlying 
basalt, and the channels of its tnbutary nvulets from the 
east have been followed under the bed of the present nver. 

From the shafts and the natural sections along the sides 
of the valleys, we learn that the volcanic phenomena 
continued to manifest themselves for a prolonged period. 
Showers of ashes and streams of basalt were thrown out 
-at long intervals, during which gravel and sand were 
accumulated in the watercourses ‘above the last erupted 
materials, Hence we now find sections where sheets of 
basalt alternate with stream-gravel and with layers of 
clay and ancient soil. As in Auvergne, the lapse of time 
which separated the oldest from the most recent volcanic 
rocks cannot but have been great.” On the one hand, 
some of the basalt plateaux have been trenched by valleys 
several hundred feet deep, and fragments of the plateaux 
have been left isolated; on the other hand, there occur 
craters and cones of ash so fresh that not many centuries 
may have passed away since they ceased $o be in eruption. 

But the changes of level effected by the outpounng of 
volcanic rocks at the surface have not been the only 
causes at work in greatly modifying the drainage of the 
country. In comparing the water-courses with the quan- 
tity of water flowing in them, still more in examining the 
endless lines of water-course in which thete is no water at 
all, we are forced to conclude that the rainfall must be 
much less now than it was in a very recent geological penod. 


Over alarge part of Victoria the ground is low and sandy ; 


and thcie the streams which come down from the hills, 
after wandering hopelessly about among pools and scrub, 
disappear altogether, being partly evaporated and partly 
absorbed into the parched soil. Mr. Smyth mentions an 
interesting fact when he says that the old drainage system 
of the country can often be traced only by the vegetation. 
“The Murray pine, in the midst of small Eucalypti, marks 
distinctly the line of the ancient water-courses.” “The 
beds of old Jakes and tributary creeks can now be dis- 
covered in some places only by the timber which they 
bear.” This general desiccation of the country points to 
some wide-spread geological cause. Possibly it may be 
due—in part at least—to a comparatively recent elevation 
of the northern part of Australia, whereby the nottherly 
winds, having a broad belt of land to pass over, lose much 
of their moisture before they reach the high lands of 
Victoria and New South Wales. The want of an abundant 
and constant supply of water is in some parts of the colony 
a serious obstacle to improvement. In particular, it 
operates most prejudicially upon gold-mining: no pains 
ought to be spared, therefore, to prevent the destruction 
of timber, and to take every opportunity of planting it 
where it is likely to be of service. 

In conclusion, the volume which Mr. Smyth has pro- 
duced, though too bulky and too detailed for general 
readers, is a storehouse of information on the subject of 
which it treats, and will undoubtedly take its place as one 
of the standard works of reference for all that relates to 
the occurrence and the mining of gold. ARCH, GEIKIE 


OLIVER'S INDIAN BOTANY 


First Book of Indian Botany. By Daniel Oliver, F.R S., 
F.L.S., Keeper of the Herbarium and Library: of 
the Royal Gardens, Kew, and Professor of Botany in 
University College, London. With numerous Ius- 
trations. Small 8vo, pp. xii. and 394. (London: 
Macmillan and Co. 1869.) 


‘THE want of special works introductory to the study 

of the botany of the pnncipal tropical and southern 
countries of the globe has long been felt. The medical 
man, the student, and the amateur resident or travelling | 
in India and our principal colonies, find it hard work to 
keep up or get up their botany by introductions and class- 
books founded on British plants, whilst the schoolmaster 
would find himself very much abroad who should attempt 
to teach his pupils Australian Botany by Henfrey’s or 
Balfour’s Introductions, or by Olivers Elements. Hence 
the need of a series of works devoted to the teaching of 
botany with a special 1eference to the wants of the 
sojourners in foreign parts, and illustrated by the common 
plants to be found therein. With the exception of the 
admirable text-books of American Botany, of Asa Gray, 
we know of no work of the nature indicated, illustrative 
of any extra-European Flora. There was, indeed, some 
talk a few years ago of a series of such works, embracing 
all departments of Natural History, being authorised by 
the local governments of India,—but nothing has come 
from that quarter: and- much as we then regretted 
the supineness of the Indian authorities in the matter, we 
no longer do so; for India could assuredly never have 
produced á work of so high an order as that whose title 
stands at the head of this notice, for a better considered 
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and better executed work of the kind it has never been | flowers play in the economy of plants is not yet well made 


` our good fortune to. meet with, and it at once places its 


out. They are found in isolated species and genera 


author first in the rank of English writers of Botanical | belonging to widely different natural orders, and it would 


Class-books. : 


be worth while to look for 


Professor Oliver states in the preface that his book isin | fresh examples amongst 


substance his “ Lessons on Elementary Botany,” adapted 
for use in India: but we find that it 13 this and a great 


deal more ; for after following that excellent model in the | tions ofextreme importance, 
part that relates to the structure of plants and the functions | as some stimulus of this 
of their organs, a-larger portion of the book is taken up | kind is wanted to urge 
with concise descriptions of 116 principal natural orders of | students to something more ` 
- India, illustrated by a clear analysis of the parts of a very | than the requirements of the 


common Indian flower, insomuch that, if we were asked 


what is the best text-book fora student in this country who | ous that though great acute- 


wishes to acquire more knowledge of botany than is need- 
ful for a mere pass examination, without at all setting aside 
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Vertical Section of flower of Melawbisrme, 
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the former work just mentioned; we do not know any to 
which we could so conscientiously direct attention, as 
almost all the plants in question may be easily found in any 
good botanicgarden. Attached to each of the descriptions is 
a schedule of the floral characters on Henslow’s plan, and 
a bnef sketch of the principal matters of interest, structu- 
ral, physiological, and economic, to be observed in Indian 
plants of the order, whilst the greater part are further 
accompanied by beautiful and original drawings and 
diagrams by Fitch, which delineate the floral organs 
graphically and naturally. We may add, too, that the 
more advanced and inquiring student has his attention 
occasionally directed to matters on which additional in- 
formation is desired ; as, for example, in the genus Drosera, 
where our author writes: “Some species exhibit a low 
sensibility or irritability in the leaves, which curl upon 
. particles placed on their glandular hairs. Is this the case 
with Indian species? and do they appear to discriminate 
between organic and inorganic matter offered to them?” 
Or, again, in Campanulacee: “Two small flowered 
Campanulas of Northern India exhibit the curious phe- 
` nomenon of dimorphic flowers, Besides the flowers of 
usual form, there are smaller ones about the size of 
conander seeds, which never open, but which nevertheless 
mature abundant seed. The latter must necessarily be 
self-feitilised, while the flowers of ordinary form are often, 
if not always, crossed by the pollen of other flowers of the 


,| seems to check all real 


Indian weeds.” 
We conaider such sugges- 


passing time. Jt is notori- 


ness is often shown amongst 
the higher proficients in 
botany who come before 
public examiners, not one 
in a hundred goes-a step 
beyond what is wanted to 
secure a certain class or 
scholarship. There must, 
we imagine, be something 
in the style of public teach- 
ing on such subjects which 


interest, much less to excite 
a spirit of love or enthu- 
siasm for science itself, 
without which it is quite 
certain that we shall have 
no new fellow-workers. 

In conclusion, we would recommend a close study of 
the precision of our authors descriptions, and the clear- 
ness and terseness of his diction, to the writers of 
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botanical text-books, as woithy of their imitation. These 


game species. The part which these hermetically-sealed | are qualities which improve the mind of the pupil more 
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than 1s usually supposed. They are conspicuously present 
in French class-books, bit their absence is too often as 
conspicuous in English ones. 

The autho: states in his preface that his chief difficulty 
has been jn the sclection of suitable plants to illustrate the 
natural ordeis, especially as types which are common in 
some parts of India, are absent in others. We think, 
however, that he has been extiemely judicious in his selec- 
tion, which certainly 1equired no little local knowledge, 
and he has very properly recorded his obligations in this 
respect to our two great authonties on Indian botany, Dr. 
Hooker and Dr, Thomson. 

If we were 1equired to point out the especial part of 
the volume in which we think the author’s tact has been 
more peculiarly developed, we would instance that in 
‘which he might be supposed to be least familar. We have 
icad with pleasure the observations on the cryptogamic 
oiders, in admiration of the immense mass of information 
which 1s condensed within a short compass, and of its 
intrinsic value. We are glad to obsetve that some defini- 
tions are to be found in the very copious index, which did 
not come within the authors views in the test, and it 
would add greatly to their value if in a future edition httle 
illustrations of such matters could be added in the margin. 
We have selected some woodcuts which are fair speci- 
mens of the 240 engravings in the book. 

M. J. BERKELEY 





OUR BOOK SHELF 


Literature of Natural History —ericht wher dit tuissen- 
schaftlichen Leistungen im der Naturgeschichie der 
niederen Thiere wahrend der Fahre ı nnd 1867. 
Von Dr. Rudolph Leuckart. (Beilin, 1869. London: 
Williams and Norgate.) 


Now that onginal observers in every branch of natural 
history are to be found in all civilised countries, it 1s only by 
means of such reports as this that the working naturalist 
can keep himself acquainted with the actual state even of 
that department of his science which he himself more 
particularly cultivates. When, as in the present case, a 
man of real eminence as a naturalist has at his command 
all the chief languages of Europe, and gives us year by 
year no mere dry hist of papers but full analyses accom- 
panied by critical 1emarks, we feel that ıt is not easy to 
exaggerate the importance of his labours as affecting the 
general piogiess of zoology. For the sake of any worker 
who may be unacquainted with Prof. Leuckart’s 1eports, 
we may mention that they embrace the groups Vermes, 
Echinode: mata, Coelenterata, and Protozoa, as defined by 
German wmiteis. The Rotifer: and Bryozoa are included 
under the Vermes, 


Parsons on the Rose. A Treatise on the Propagation, 
Culture, and History of the Rose. By Samucl B. 
Paisons. Pp.215. Illustrated. (New York. London: 
Tiubner and Co.) 


THE horticultural portion of this work, otcupying its first 
nine chapters, is a digest of some of our best English 
authors on the subject. Chapter IX., on the Diseases 
and Insects attacking the Rose, is confessedly little moie 
than a reproduction of the writings of Harns on the same 
topic, and of use ev/y to the Ametican cultivator. 

e historical part, contained in Chapters X. to XV., 
exhibits a remarkable collation of gleanings fiom 
history—ancient, medieval, or mode cor legends, fables, 
ceiemonics, &c., all having some connection (although in 
some instances rather 1emote) with the rose. R C.K. 


The Romance of Natural History. By Philip Henry 
Gosse, F.R- S. stand 2d seres. (London: James 
Nisbet and Co.) 

THF popularity of these well-known volumes may be 

looked Hae as a OPE protest against the common 

opinion that the exact study of natural objects 1s inimi- 
cal to a poetic conception and romantic love of nature. 

We know of no more delightful New Years gift for an 

intelhgent boy than Dr. Gosse’s eloquent and well-illus- 

trated work. 


Our Dumd Neghbowrs ; or, Conversations of a Father 
mith his Children on Domestic and other Animals. 
By the Rey. T. Jackson. (London: S. W. Partridge 
and Ca.) 

THIS 18 a first-rate picture-book of animals for children. ` 

The text ıs not up to the level of the woodcuts. 


Gedachtiuisrede anf Alexander von Humboldt. Von H. 
W. Dove. (Berlin : Harrwitz und Gossman, 1869 ) 


Alexander von Humboldt. Festrede von Dr. A. Bastian. 

(Berlin : Wiegandt and Hemfel, 1869.) 
THESE are addresses delivered, on the occasion of the 
recent Humboldt Centenary, before the Piussian Academy 
of Sciences, and the joint meeting of the scientific socie- 
ties of Berlin. The memoir of Piofessor Dove iecords 
many mteresting personal characteristics of the great 
German savant. 


Monthly Bulletin of the Iirpertal Society of Acclimatation 

Second Series, January to Novembe: 1869, 
THE Acclimatation (or, as we term it, Acclimatisation) 
Society of Paris, was founded in 1854, “and appears 
to be in a most flourishing and active condition. The 
beautiful gaidens of the society in the Bois de Boulogne - 
are known to every visitor of Pans; but the work done 
by the society can be best judged of by glancing at its 
“Bulletins.” An impoitant part of the operations of the 
‘society consists in the Hist boon of animals and plants 
to its members, who may wish to experiment in endea- 
vouring to acclimatise such useful species as the society 
may obtain. Piscicultuie of all kinds, maine and fresh- 
water, occupies a large share of the attention of the 
society : ostreo-culture also and the coral-fishenes—which 
the French Government has most anxiously fostered on 
the coast of Algeria—aue noticed in articles giving account 
of recent progress in these departments of industry. The 
cultivation of the silkworm, however, calls forth the most 
notable exertions of the society. Large districts in the 
south of France are given up to this employment. On 
some of the limestone plateaux north of Nimes—which 
are bare for miles and present no soil— holes are excavated, 
and the necessary earth in which to place the mulberry- 
trees which are to feed the ciops of a: leared by 
the inhabitants of this district is fetched from thirty miles’ 
distance—so valuable is the crop of silk when obtained. 
To these “ Bulletins” we shall 1eturn as they make their 
monthly appearance. At present, on glancing through 
the year’s accumulation, we find, amongst other facts of 
more than economical interest, an account of the intro- 
duction of the salmon of the Rhine into the Lake of 
Geneva, It has always been held doubtful as to whether 
salmon could thiive when access to the sea was impossible. 
The great length of the Rhone, and the overpowering foice 
of its waters at the spot near Bellegarde, called /a lees 
du Rhône, renders the Lake of Geneva practically closed 
fom communication with the sea for all rcthyological pur- 
poses. Hence it is exceedingly interesting to find that 
success has attended the efforts of Dr. Chavannes and 
others to introduce the Rhine salmon to this area. Speci- 
mens, put In among many thousand others in 1857, have 
been recaptured, weighing over four pounds, and with 106; 
whilst others, evidently the offspnng of these, have been 
also taken. Furthe: expe:iments are being made on an 
actually closed lake. 


Dee. 30, 1 869 | 


A PLEA FOR THE MATHEMATICIAN 


[At the request of the Editor, Professor Sylvester has furnished 
the folowing abridgment of his opening address to the 
Mathes beat ead Phymcal Section of the British Association 
at Exeter, with some supplemental notes appended in the 
couse of its passing though the are Ei 


I. 


[F is said of a great party leader and orator in the 

House of Lords that, when lately requested to make 
a at some religious or chantable meeting, he 
declined to do so on the ground that he could not speak 
unless he saw an adversary before him—somebody to 
attack or reply to, In obedience to a somewhat simular 
combative instinct, I setto myself the task of considering 
certain recent utterances of a most distinguished member 
of this Association, one whom I no less respect for hig 
honesty and public spirit than I admire him for his genius 
and eloquence, but from whose opimons on a subject 
which he has not studied I feel constrained to differ, 
Gothe has said—~ ; 

“ Verstandige Leute kannst du irren sehn 
In Sachen namlich, die sie nicht verstehn.” 


Understanding le you niay see erring—in those things, 
fo wii, which they do not understand. 

I have no doubt that had my distinguished friend, the 
probable President-elect of the next Meeting of the 
Association, applied his uncdmmon powers of reasoning, 
induction, pe eee observation, and invention to the 
study of mathematical science, he would have become as 

at a mathematician as he is now a biologist ; indeed 
A has given public evidence of his ability to grapple 
. with the practical side of certain mathematical questions ; 
but he has not made a study of mathematical science as 
such: and the eminence of his position and the weight 
justly attaching to his name, render it only the more m- 
perative that arly assertions proceeding from such a 
quarter, which may appear to be erroneous, or so expressed 
as to be conducive to error, should not remain unchal- 
lenged or be over in silence. 

He says “mathematical training is almost purely 
deductive. The mathematician starts with a few sımple 
propositions, the proof of which ıs so obvious that they 
are called self-evident, and the rest of his work consists 
of subtle deduchons from them. The teachi of 
languages, at any rate as ordinanly practised, is of the 
same general nature—authority and tradition furnish the 
data, and the mental operations are deductive.” It would 
seem from this that, according to Prof. Huxley, the 
business of the mathematical student is from a lumited 
number of ad aoe pase (bottled up and labelled ready for 
future use) to declare any required result by a process of 
the same general nature as a student of language employs 
in declining and conjugating his nouns and verbs: that 
to make out a mathematical proposition and to construe 
or parse a sentence are equivalent or identical menta 
operations. Such an opimion scarcely seems to need 
serious refutation. The passage is taken from an article 
in Macmillan s Magazine for June last, entitled “Scientific 
Educationh—Notes of an After-dinner Speech,” and I 
oo but aie would ae mar ee in more guarded 
terms by my distinguished friend had his speech been made 
before diae instead of after. ; 

The notion that mathematical truth rests on the narrow 
basis of a limited number of elementary propositions, from 
which all others are to be derived by a process of logical 
inference and verbal deduction, has m stated still more 
strongly and explicitly by the same eminent writer in an 
article of even date with the preceding, in the Fortnightly 
Review, where we are told that “Mathematics is that 
study which knows nothing of observation, nothing of 
experiment, nothing of induction, nothing of causation.” 
I think no statement could have been made more 
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opposite to the facts of the case: that mathematical 
analysis is constantly invoking the aid of new Lider 
new ideas, and new methods, not capable of being d 

by any form of words, but spnnging direct from the 
inherent powers and activity of the human mind, and 
from continually renewed introspection of that inner world 
of thought of which the phenomena are as varied and 
require as close attention to discern as those of the outer 
physical world—to which the inner one in each individual 
man may, I think, be conceived to stand in somewhat the 
same eral relation of correspondence as a shadow to 
the object from which itis projected, or as the hollow palm 
of one hand to the close fist which it s of the other: 
that it is unceasingly calling forth the faculties of obser- 
yation and comparison, that one of its principal weapons 
ig induction, that it has ent recourse to ental 
trial and verification, and that it affords a boundless scope 
for the exercise of the highest effoits of imagination and 
invention.* 

Lagrange, than whom no greater authori ) 
quoted, has expressed emphatically his belief in the 
importance to the mathematician of the faculty of obser- 
vation :t Gauss has called mathematics a science of the 


offer tse} m the maqurry. I had but to think 
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eye, and in conformity with this view always paid the 
most punctilious attention to preserve his text free from 
typographical errors: the ever to be lamented Riemann 
has written a thesis to show that the basis of our concep- 
tion of space is purely empirical, and our knowledge of 
its laws the result of o tion; that other kinds of s 
might be conceived to exist, subject to laws different trom 
those which govern the actual space in which we me 
immersed; and that there is no evidence of these laws 
extending to the ultimate infinitesimal elements of which 
space is composed., Like his master Gauss, Riemann 
refuses to accept Kant’s doctrine of space being a form 
of intuition,*® and regards it as possessed of physical 
and objective 1eality. I may mention that Baron Sar- 
torius von Waltcrshausen (a member of this Associa- 
tion), in his Piograpay of Gauss (“Gauss zu ichtniss”), 
published shortly after his death, relates that this great 
man was used to say that he had laid aside several ques- 
tions which he had treated analytically, and hoped to 
apply to them geometrical methods in a future state of 
existence, when his conceptions of space should have 
become amplified and extended ; for as we can conceive 
beings (like infinitely attenuated book-worms in an 
infinitely thin sheet of paper) which possess only the notion 
of space of two dimensions, so we may imagine beings 
capable of realising space of four or a ter number 
of stage ana) ur Cayley, the central luminary, the 
Darwin of the English school of mathematicians, 
and elaborated at an early age, and with happy conse- 
quences, the same bold hypothesis. i 

Most, if not all, of the tideas of modern mathematics 
have had their origin ino tion. Take, for instance, the 
arithmetical theory of forms, of which the foundation was 
laid in the diophantine theorems of Fermat, left without 
proof by their author, which resisted all the efforts of the 
mynad-minded Euler to reduce to demonstration, and only 

ielded up their cause of being when turned over in the 
biownine flame of Gauss’s transcendent genius; or the 
doctrine of double periodicity, which resulted from the 


* It ms yery common, not to say tl with Engish writers, oren such 
authonsed ones xs Lancy or Herbert Spencer, to refer to Kant’s 
doctnne as affirming space “to bea of thought,” or “of the understand 
ing” Tha s ing mto Kant’s mouth (as out to me by Dr C M 
Ingleby), which he woakd have been the to disclaim, is as 

surface or a layer, as not long ago I a famous naturalist do 
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observation by Jacobi of a purely analytical fact of trans- 
formation ; or dre’s law of reciprocity; or Sturm’s 
theorem about the roots of equations, which, as he informed 
me with his own lips, stared him in the face in the midst 
of some mechanical investigations connected (if my: 
memory serves me nght) with the motion of compound 
pendulums; or perc: method of continued frac- 
tions, characterised by Lagrange as one of the pinci 
discovenes of “that great akana and to which 
he appears to have been led by the construction of his 
“Planetary Automaton ;” or the new bra, speaking of 
which one of my predecessors (Mr. Pelawa] has 
said, not without just reason and authority, from this chair, 
“that it reaches out and indissolubly connects itself each 
year with fresh branches of mathematics, that the theory 
of equations has almost become new through it, algebiaic 
geometry transfigured in its light, that the calculus of .- 
variations, molecular physics, and mechanics” (he might, 
if speaking at the present moment, go on to add the theory 
of elasticity and the developments of the integral calculus) 
“ haye all felt its influence. 

Now this gigantic outcome of modern analytical thought, 
itself, too, only the precursor and p itor of a future 
still more heaven-1eaching theory, which will comprise a 
complete study of the interoperation, the actions and 
reactions, of algebraic forms (Analytical Morphology in 
its absolute sense), how did this onginater In the 
accidental observation by Eisenstein, some twenty or more 

ears , of a single invaiiant (the o ae of a 

inary Quartic) which he met with in the course of certain 
researches just as accidentally and unexpectedly as M. 
Du Chaillu might meet a Gorilla in the country of the 
Fantees, or any one of usin London a White Polar Bear 
escaped from the Zoological Gardens. Fortunately, he 
pounced down upon his prey and preserved it for the 
contemplation and study of future mathematicians, It 
occupies only part of a page in his collected posthumous 
works. This single result of observation (as well entitled 
to be so called as the discovery of Globigerine in chalk 
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or of the Confoco-cllipsoidal stucture of the shells of the 
Foraminifera), which remained infructuous in the hands 
of its distinguished author, has served to set in motion a 
train of thought and pro ted an impulse which have 
led to a complete revolution in the whole aspect of modern 
analysis, and will continue to be felt until Mathematics 
are forgotten and Biish Associations meet no more. 
J. J. SYLVESTER 





ens 


TECHNICAL EDUCATION 


Ve coe at all events is beginning to be alive 

to the present situation, and at a meeting on the 
18th inst., the following document, expressing the views 
of the Council of the Society of Arts, was read. 


1. The Council of the Society of Arts have received a com- 
munication from Owens College Extension Committee, Man- 
chester, askmg their co-operation in the exterisién of technical 
education, or, more properly, Scientrfic Instruction; and it 
affords them much pleasure to do whatever hes in their power to 
advance this impatant national object. With ths view, the 
Counci have invited the members of the Society, and y 
those resident in the locality, as well as the authorities of Owens 
College, to meet them in conference on the subject, to discuss 
the best means by which smentific instruction may be promoted, 
and to establish an o1 ton which will keep an influence at 
work to accomplish what ig so urgently needed. 

2. The necessity and im ce of improved scientific in- 
struction for the people of the United Kingdom, in order that 
they may be placed in a favoutable position in the race of in- 
dustial competition with’ other nations, has, for some time past, 
been forced upon the notice of the Society of Arts, whose char- 
tered objects are the Piomotion of Arts, Manufactures, and 
Commerce 

The gieat inteinational displays of industry in 1851, 1855, 
I and 1867, have shown unmustakeably that, if this country 
is to maintain her position as a commercial and manulactuing 
power, the people (and in this term are comprehended not only 
altisans, but also persons of higher position in the social scale) 
must haye at their command the means of educahon improved 
in its general character, and embeacing, 1f not based upon, 
science tô a far greater extent than has hitherto been the case. 
The official ymy repoits at all the exhibitions abound m declara- 
tions of this character, and the country can no longer afford to 
ignore the fact, but must earnestly set to work to bring abont a 
change These repoits, as as those of the artisans who 
wee sent to the Paris Exhibition of 1867 by the Sonety, one 
and all point out the great educational facilities which are avail- 
able for all classes, and especially the aitiaan class, upon the 
Continent. 

4. The Council are of opinion that existing schools and col- 
leges, where science has hitherto been all but excluded, should 
adopt some means for its being taught; and that whee such 

already exists, measures should be taken for extending 
the ulness of the institutions, and rendering them more easy 
of access to the great body of the people; w in localities 
where no such facilities exist, means should be taken to secule 
their foundation. The localities mnst themselves stir in this 
reform, and their efforts should be aided by pecumary asustance 
and countenance by the State. 

5. The nation must set iteclf earnestly to work to abont 
the sought-for change in the education of the people. e evils 
have been so often pointed out, that it is unnecessary to enter 
into detail; our ph is to supply the remedy. This the Council 
believe to be by the localittes setting themselves heartily to 
wok, and when they have shown themselves in earnest by ra- 
ing funds and o establishments for the teaching of 
R they should be entitled, as of nght, to aid fom the 

tate. 

6. In order, however, that such establishments, colleges, or 
schools should be of value to the mass of the people, so that 
they can take advantage of the facilities which would then be 
offered to them, it is absolutely Sei A that elementary edaca- 
tion, commonly known as primary education, should be ex- 
tended far more widely than at present. To an ignorant popu- 
lation the esteblishment of colleges and schools for the teaching 
of science will be of little avail, and unless the blessings of an 
ordinary elementary education, f.e., reading, writing, and anth- 
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metic at least, can be more diffused, so as to place our people 
on a par with those of Switzerland, Prussia, Saxony, &c, the 
attempt to extend the teaching of science will be in vain. 

not only must we have umpioved elementary education, bat 
these elements must themselves be taught by improved methods 
and organisation, so that less time may be occupied in acquiring 
them, thus leaving free for the learning of elementary science 
some of those years which ore now unnecessarily taken up in 
mastering the mere rudiments of knowl A it 1s the 
custom of the State only to deal with this and many other 
matters of public concern, but such 1s not the case here. The 
Council do not recommend State interference as of choice, but cf 
necessity. This work of education must be done, and will 
have to be done, wholly by Gove:nment, if not otherwise, Ex- 
perience proves that ıt can be done by a combination of volun- 
tary- efforts with Government aid, as in the existing system of 
primary educahon, and ın the instruction aided by the Science 
and Ait Department The Council think that the work Is to be 
done in part nationally, ın pert voluntarily, but not upon a bap- 


haraid riage 

7. A Smith, the earliest, and, perhaps, the first Engli 
writer on political economy, as well as Mr. J. Stumt Mull, its 
present most able exponent, recommend scientific instraction as 
profitable to the nation. Her Mayesty’s Government must not 
plead economy as an excuse, for the highest and wisest economy 
comes out of wise diture. - 

8. The Counc] beleve that this is the feeling of the country, 
which the Government will regard with ul attention. 
Government must be mged to co-operate with Owens College 
and other bodies, either existing or to be established. Parla- - 
men ts are now made to the old universities of England 
and § , and to the Queen’s ae in heland, and there 
1s no 1¢ason why the same principle should not be extended, 
and grants made to modern educational establiuhments in the 

centres of industry. The Council me of opmion that a 
roverfiment resulting fiom a wide represeniation of the whole 
people ought ger hee to represent the highest intelligence 
and aspirations of people for improvement, and not limut its 
responsibility and its labours to matters of police, There can 
be no more profitable investment of national capital drawn from 
taxes paid the whole nation, than m promoting the best 
education among all classes of the people, and the widest exten- 
sion of sound knowledge, on which the Arts, Manufactnies, and 
Commerce of a kingdom rest. 


At the meeting, the following resolution, proposed by 
Professor Jack, was carried unanimously :-— 

‘That the best interests of the country demand the establishment 
of a complete system of primary education, the extension of the 
T of science classes under a responsible d ent of the 

vernment, and under a definite plan, and y the establish- 
ment of Science Colleges in the principal industrial centres of the 
United Kingdom: and sach coll ought to be established 
and maintained paitly by local efforts, and pertly by liberal 
assistance fiom'the State; and eaisting msttutions such as 
Owens College ought to be made available for the purpose.” 


For the present, we content ourselves with chronicling 
these facts, and calling upon other centres of industry, 
such as Birmingham, to help to bring the pressure of 
public opinion to bear upon the members of the Govern- 
ment, who, perhaps, more than anyone else, require to 
be taught the vital importance of technical education to 
the future national life. 


WHENCE COME METEORITES? 


N examining a mass of meteoric iron found in the 
Cordillera of Deesa (Chili), M. Stanislas Meunier, of 
the Museum of Natural History in Pans, has discovered 
evidences of an unexpected relationship between this iron 
and two meteorites fallen at a distance from Chil; 
viz, a mass of iron found at Caille (Alpes Maritimes), 
and a stone which fell at Sétif (Algeria) a Q, 1867, 

The meteorite of Deesa is a mixture of these two rocks: 
it ig composed of iron which 1s identical with that of 
Caille, injected in a state of fusion into a stone which is 
identical with that of Séuf. The iron-of Deesa is thus 
evidently an eruptive rock, and it is the first hitherto 
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observed among meteontes. Besides this, it is asserted 
that the iron resembling that found at Caille, and the stone 
resembling that of Séuf, have been mutually connected by 
stratification upon an unknown globe, and it is the first 
time that such a connection has been materially demon- 
strated. 

M. Meunier remarks that the meteorites which now arrive 
upon the earth are not of the same mineralogical nature as 
those which fell in past . Formerly iron fell; nowstones 
fall. Dumng the last 118 years there have been in ene ie 
but three falls of iron, whereas there have been, annually, 
on an ave three falls of stones. The greater number 
of meteoric irons, which exist in the Paris collection, have 
fallen on the earth at undetermined epochs; all the 
meteoric stones are of compatatively recent date. Perhaps 
we are even justified in saying that stones of a new kind 
‘are beginning to arive, for falls of carbonaceous meteorites 
were unknown before the year 1803, and four have been 
observed since then, 

From this assemblage of facts, M. Stanislas Meunier 
concludes that meteoiitcs are the fragments of one or 
mote heavenly bodies which, at a penod relatively recent 
(for these waifs are never found except in superficial 
strata), revolved round the earth, or perhaps round the 
moon, ee in the course of ages, lost their own 
proper heat and become penetrated by the cold of space, 
they have arrived, much sooner than the moon, by reason 
of thcir inferior volume, at the last term of the molecular 
actions which are operating upon our satellite, and which 
are rendered evident to our eyes by the enormous cievices 
the deep fissures with which it ıs furrowed. Split in 
directions, they have fallen to ruin, and their fragments, 
remaining scattered along the ae so as to form,a circle 
more or less complete, have at the same time become 
arranged, accoiding to their density, in zones concentric 
with the focus-of attraction towards which they are 
constantly impelled by the resistance of the ethereal 
medium through which they move. The masses nearest 
to the centre, and which were principally composed of 
iron, weie the first to fall; afterwards came the stones, in 
which period we now aie. Hereafter, perhaps, will arrive 
meteorites analogous to our crystallised formations, and 
perhaps even to our stratified beds. 

Thus meteorites, the veritable products of demolition, 
repiesent, accoiding to M. Meunier, the last penod of the 
evolution of planetary bodies. The incandescent orb, the 
sun, figures at the present day in our system as the sole 
representative of the primitive state through which the earth, 
and all’the other bodies which revolve around it, have 
passed ; the moon repiesenting the futuie which awaits the 
terrestrial sphere, now in all the plenitude of life; an 
finally, meteorites show us what mes of the dea 
stars, how they are decomposed, and how their materials 
return into the vortex of life, 





LETTERS TO THE EDITOR 


[The Editor does noi hold himself responsible for epenions expressed 
by his Correspondents. No nele m taken of anenymious 
communicauons.] 


Dr. Livingstone’s Explorations. 


Ir certainly is to be etted thet the information received 
from Dr. Li one should be so mperfect. Still, though m- 
sufficient in itseif, perhaps, to warrant our arriving at any pomtive 
conclusion ing his claim to have discovered the chief 
sotuces of the Nile, the information furnished by him affords 


material aid towards the solution of that great problem of 
Afnan geomaphy, and is generally of much value, in my 
estimation, than it would appear to be in of your learned 


correspondent “F.R G.S.” 

Before adverting to the main subject, I desue to point out, in 
the first place, that Dr Livingstone has definitively settled that the 
_Chambere—the New Zambes: of some of om maps 

affinent of the well-known river Zambesi, which flows eastwmd 


—is not an |- 


into the Indian Ocean, but i a distinct stream, of which the 
course is to the west and noith-west. On this point it ws due to 
Mr. Cooley to say, that, although he was mutaken respecting the 
upper course of the Zambesi itself, he has long contended for the 
separate existence of the ‘‘ New Zambesi,” ot Chambeze. 

Secondly, Dr. Livingstone has ascei taimed that the Chambeze, 
in 1ts lower course beyond the capital of the Cazembe, 15 jomed by 
another luge river, the Lufita, coming from the south and south- 
west, which drains the western side of the cou south of 
Tanganyikr, as the Chambeze drains the east side. e Lufira 
was not seen by the tiareller; but when he was at some place, 
not named by him, in 11° S, Jat, that river was pointed ont to 
him as being at some distance west of that spot, and was de- 
scribed as being there as always to require canoes; for 
so I read his an aa I have not seen the Labra, but, pomted 
out west of 11° 5., it is there asselted always to 1eqane canoes ;” 
—hich shows that it must come from a considerable distan 
south of that parallel. - 

In the neat place, Dr Livingstone informs us thet the Cham- 
beze enteis Lake Bangweolo, and then changes ils name to 
Luapula ; that this river flowing north enters Moeio Lake, and 
“on leaving Moeio at its noithein end by a rent in the mountains 
of Rua it takes the name of Lualaba, and passing on N N W. 
forms Ulenge in the countiy west of Tanganyika.” ‘This, it 
must be 1emarked, is not native information, ie the result of 
the traveller's own pel observation on the spot His letters 
are dated ‘‘near Lake Bangweolo;” and in speaking of the Lua- 
laba he says, “I have seen it only where it leaves Moero, 
and where it comes out of the crack m the mountains of Run ” 

To make it more cmtam that he is epenking of the Lua/ada, 
and not of the Luagyea, the traveller expresses his intention ‘to 
follow down the Lus/aéa and see whether, as the natives assert, 
it passes T yika to the west, or enters it and finds an exit by 
the river ed Locunda [o1 Loanda] into Lake Chowambe ;’ 
which lake, he says, ‘I conjecture to be that discovered by Mt 
Baker ;’'—-adding, ‘‘I shall not follow Lua/aéa by cnnoes,” &e. 

Nothing could well be moie explicit than this. And yet your 
Teea represents Dr. Livingstone ns saying that ‘‘he saw 
the Luage/a only at this gap in the mountains,” and describes 
the Lue/ada os being a month’s journey furthe: west, and as 
fallmg into the Laulua and so joing the Zaire, or great river of 
Congo, on the west coast of Africa. There must clearly be 
some mistake here. 

I think, too, there must be some mispprehension respecting 
“the great salt marshes, which chiefly supply the mternor`of 
Africa,” descnbed by “F R.G S.” as situated on the banks of the 
Lunlabe, a peat running stieam of fiesh water. Is it not more 
hkely that pose salt mashes lic in some extensive depression in 
the interior of the continent, having no outlet, but in which the 
rivers that may flow into it are absorbed and lost? 

Finthei, according to Dr. Livingstone, the Lualaba, after leav- 
me Moero beyond the town of the Carembe to the north, forms 
U either a lake with many islands or a dimsmon into several 
branches, which are taken up by the Lufra This I understand 
to mean, that the juncton of the Lualaba and the Lufra is in ' 
Ulenge, werth of the Cazembe’s residence, “F.R GS.” ys, 
on the contrary, that the Lufira “flows into the Laapule fiom the 
west about 100 miles S. W., or S.S.W., fiom the Cazembe.”” How 
me these two statements to be reconciled? 

Then “F.R G, S.” ey “When our author speaks of the 
Laviri (Lufira) entenng Tanganyika at Uvina, he evidently casts 
the dimly discerned views of the natives into his own precon- 
ceived mould, and clothes them in his own language.” But Dr. 
Livingstone could scarcely have had any “‘ preconceived ” notions 
on the subject, unless he took with him Mer. Cooley's map of 1852, 
in which the Chambeze, under the name of the New Zambesi, i` 
laid down es joming the Luvin and then, unde: the name of 
Luapula, falling into the lake of ‘‘ ika” on its west 
side m about 8° S. lat. And this opinion Mr. Cooley would seem 
to still as the correct one, for in a letter which ap 
in the Dearly Talegraph of the 27th August last, with his mitials 
**W.D.C.,” heexpresaly states that ‘the drainageofl the Carembe’s 
country is all into the Nyanza on the east” Though why thus 
name should be applied to the Lake of Tanganyika ts not patent 
We know the ‘‘ Victona Nyanza ” of Speke, the ‘Albert Nyanza” 
of Baker, the ‘Lake Tanganyika” of Burton, and the ‘ Lake 
Nyassa” of Ia one. Wea also know that in Mr. Cooley’s 
maps of 1845 and 1852, Tanganyika and the more southerly 
Lake Nyassa are made to form one continuous body of water 
under the name of ‘Nyassa, or the See.” But the present 


- of it relating to this 
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seems tó be the first time that the designation of ‘‘ Nyanm” 
has been applied, without any cation, to the separate 
Lake Tanganyika. I perceive that ‘‘F.R.G.S.” associates 
Captain Burton with this ‘‘Nyanza;” but such a name was 
never given to it by its discoverer, neither 1 it generally known 
by any other designation than that of ‘* Lake Tanganyika :” 
whether or not it should properly be called the “‘Lake of 
Tanganyika” is of no moment. : 

I come now to the consideration of Dr, Livingstone’s claim to 
the discovery of the sources of the Nile, which will be best given 
m his own woids: “I think that I may safely assert that the 


_ chief sources of the Nile nse between 10° and 12° south latitude, 


o1 neaily in the position attributed to them by Ptolemy, whose 
iver Rhaptus is probably the Rovuma.” On ths “F.R G.S.” 
acutely remaiks: ‘‘ Here two different problems aie attempted to 
be solved at once-—-the one touching the souices of the White 
Nile, and the other those of Palais Nile 3’ in which remark 
he x° no doubt substantially correct. Into the question of 
Ptolemy's sources of the Nile, on which subject “F.R.G.S.” and I 
differ widely, I need not now enter; what I have here to do with, 
is the question of the chief sources ‘of the Nile. And in order 
to decide whether Dr. Livingstone has really discormed these 
soulces, it 1s, in the first mstance, ee to define the limits 
of the basin of the Nile, so as absolutely to determine where 
the sources of the river can or can not be mtuated. As those 
lumits were approximatively determined in a paper “On the Nile 
and its Tributaries,” communicated to the Royal Geographical 
Society in 1846, and published in the seventeenth volume of the 
Society’s Journal, I cannot do better than reproduce the portion 
icolar subject. ° 

' After describing the physical character of the table-land of 
Eastern Aftica,of which Abyssinia forms the northern extremity, 
and its rivers as far as they were then known,—on which subject 
I need not diate, as the substantial conectness of my views is 
now establiuhed, —I ed in these terms :— 

All the streams of the plateau or western counter-slope of 
the Abyssinian. chain me affluents of the Nile, and their eastern- 
most branches take their rise at the exteme eastern edge of the 
table-land, which is the limit of the basin of the Nile, and the 
watershed between its tnbuteanes and the 1ivers flowing E. and 


S.E. towads the Indian Ocean. On the seaward mde of this 


watershed, the declivity being much more. abiupt and its extent 
much moie limited, the rivers must necessarily be of se- 
condary importance. Thus, pee from the N., we 
do nat meet with a stream deserving of name until we come 
to the IIawash; and even that river is, near Aussa, lost in Lake 
Abhebbad before reaching the ocean. ' The river Haines of 
Lieutenant Christopher, which is the next in succession, appears, 
in lke manner, not to have sufficient powe: to 1each, the sea, 
at least not at all times of the . Further to the S. we 
find the 1iver Gowin (ne Wabbi-Giweyna) or Jubb, possess- 
ing a substantive character as an ocean stieam; but this river, 
during the dry season, has et its mouth a depth of only two feet. 
At a short distance to the S. of the equator is the Oray, 
which river, though said to be of gieat extent, has ear libite 
water at the entrance. Further S. the same law appears to 
pe as is exemplified ın the Lufii or Kwavi (Quavi), the 

ruma [Rovuma] and the Kwama (Quama) or Kilimane (Qui- 
limane), which rivers 1ise on the eastern pe of the elevated 
plain ui which Lake Zambie or N’yassi 1s situate, and flow into 
the Indian Ocean. Here, however, the southern extremity of the 
basın of the Nile haoing been passed, the larger streams of the, 
counter-slope no longer jom that river, but take thelr course 
westwards into the Atlantic, belongmg in fact to a distinct 
ga Silat basin” 

What I thus wrote three-and-twenty years requires now 
bat little modification. The erroneous identification of Lake 
Zambre with N'yassi was simply adopted from Mr. Cooley's 


learned and valuable ee in the fifteenth volume of the 
Society's Journal, which was then our only anthonty on the 
subject. i also followed him in his alteration of the 


of the name ‘‘ Zambre,” which in my paper was printed Cae 
la i the explanatory note, ‘‘ This name is usually printed 
Zem e oe or mee It as the Lake Marevi of the 
maps” ough even this was wrong; for Nyassa is 

Lake Maravi, and Tanganyika is the Great Lake, or Pane 
The blending of the two together by Delle and D’Anville was the 


primary canse of thel Brags) ing misapprehension of the subject. 
In my paper fami the seg extract is taken, hed 
speaking of the lakes and swamps of the Upper Nile as then 
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known, I added in a note, ‘‘ May not Lake Zambie(‘ Zambeze’), 
ot Nyassi, be the continuation of this senes of Jakes? In this 
case Ít would be sumply the upper course of the Nile.” 

A on this on, Professor Berghaus, in 1850, laid 
down Mr. Cooley’s “N or the Sea” as the head of the 
Nile; but, as I sited o to him, he had under any ar- 
cumstances carr 


the nvet too far south, because the Chevalier 
Bunsen and I had in the previous year come to the itive 
conclusion, on the of the Church missionanes*at Mombas, 
that Zambre (now Tanganyika) and N were two sepamle 
lakes, a conclusion which every fiesh discovery only tended to 
confirm. 

The Cuama and Quilimane mentioned by me were all that 
we then well knew of the Zambesi, the t western extent of 
which river only becnme revealed to us through the former ex- 
plorations of Livingstone. He thus absolutely closed the basin 
of the Nile’in that direchon; though the fact of his havin 
done so was not then demonstrable. When he wrote to La 
Clarendon in February 1867, as he says in his piesent letter, 
he “had the impresmon that he was then on the wateished 
between the Zambesi and either the Congo or the Nile.” Hus 
ran determinaton of the want of connection between the 

ambeze and the Zambesi, and of the westemn and north- 
western couse of the former river, has proved the soundness 
of his impression of February 1867. 

The question ıs therefore now narrowed to this:—Do the 
united streams of the Chambeze and the Lufra, under the name 
first of Lua and then of Lualaba, flow into the Nile or into 
the Congo? Iam of opinion that they jom the former river, 
and that the explorations of Di. Livingstone have established 
fhe correctness of the wiews I have long entertained, and 

y those enunciated in the Athenanm, No. 1,969, of July 
22, 1865, on the first announcement by Sir Samuel Beker of his 
(unconscious) discovery of the mam stream of the Nile under the 
name of ‘Albert N ” and ently I believe we are at 
length enabled to stip the veil from the Nile Mystery. 


CHARLES BEKE 
Bekesbourne, December I 


Food of Oceanic Animals 


UNDER the above head, in 2’ note which ap 
of the 16th Dec. p. 192, Mr G Jeffreys ** calls the attention 
of phymologists to the fact that plant-lfe appears to be absent in 
the ocean, with the exception of a comparatively narrow frin 
known as the littoral and laminarian zones, which gids the 
coasts, and of the ‘S ’ tract m the Gulf of Mexico.” He 
then to say Sa the recent exploration in 
cary AE me of part of the North Atlantic, he conld not 

etect the shgrtest trace of any vegetable organism at a greater 
depth than fifteen fathoms. Animal organisms of all kinds and 
ge ote! and dead, were ee dant, from the surface 
to the bottom... some of them roophagons, others 
none phytophagons.” hed lath , after aski 
thence do oceanic anmale get that supply of carbon whi 
teriestrial and’ littoral or shallow-water animals derive, directly 
or indirectly, from plants ?” and “can any class of marine animals 
asimilate the carbon contained m the sea, as plants assimilate the 
carbon contained in the air?” Mr. Jeffreys sams up his con- 
clusions on the subject in the following woids:—'‘‘ At all events, 
the usual theory, that all animals ultimately depend for their 
nourishment on vegetable life, seems not to be applicable to 
the main ocean, and,consequently not to one-half (si) of the 
earth’s surface.” 

As Mr. J has been constituted an authority on deep-sea 
exploration, now claims the view above cited as origmal, I 
must be permitted to saa out that he has either forgotten what, 
at one period, he professed to have read and acqulesced in, in one 
of my wntings; or that, for some unaccountable reason, he now 


in NATURE 


repudiates both my opmions and those which were once his own. 
As the entie absence of plant-lfe, even in its primitive phases, 
m the deeper a of the ocean, and the process whereby the 


nutrition of the lowest animal forms 1s secured in the absence of 
even the emee i Mahal apparatus which is observable 


amongst the higber pods, were fully discussed by me in my 
Notes on the Presence of Animal Life at grent depths in the 


‘Ocean (p..27), published in 1860; in my wok on ‘The North 


Sea-bed” | (pp. 131-2} published in 1862; m a note which 
a in the Annals and Magazine of Natural Liistory for 
August 1863 (p. 166); and more iecently in two papers con- 
tributed by me to the Monthly Sournal of Alicroscopral 
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Science, No 1, pp 32-33, and No. 4, pp. 
in the present year,—1t will, I think, be admitt 
can hardly claim originality in his statement. 
But to prore that Mr. Jeltieys was well acquainted with my 
previously published observations on the subject, I invite attention 
to tuo dwtinct statements of his which appeared tn his Reports on 
Dredging, and were published in the Annals and Afagusaue of 
Natural Listory, on the respective dates given below :— 


Annals, Nov 1866, p 391 Aasals, Oct 1868, p 305 
“Dr G C Walch, in his admi- 

rable and philosophic treatise, with 
which all manne roologuis and geo- 
logisig ore, or ought to be, familar, 
peeved.” &c &c t As to the accu. 
racy of bis statements, we reaisanble 
dexti can be entertained.” 


331-23 published 
that Ali Jeffreys 


#¢ 


cover the bed of the Adlintic at 
enormous depths The occurrence, 
therefore, of such organmms on the 


foor of the fn, at 

does not prove a eee ined 
there J showld rather be snciined 
fe bedreey that they dropped to the 
bottom when dend, ar after having 
passed through the stomachs of other 
anumils which had fed on them ” 

Tt thus becomes manifest (hat Mr Jeffreys had studied my 
writings, but that the opinions entei tained by him in 1866 became 
1evoked in 1868; whilst those held’ by him in 1868 were in tun 
superseded by views formed and published in 1869' This 
circumstance is the moic TR inasmuch as Dr. Carpenter, 
in his “Official Report on pal fo. 1868 (p 181), actually 
singles out the opinion published by Mr. Jeffreys, as above, in the 
autumn of the same year, ag an authoritative illustration of the want 
of credence which my discovenes had met with I 

With 1egaid to Mr. Jeffreys’ new division of oceanic animals 
Into Nagel and sarcophagors, I have nothing to urge beyond 
my avowe ruy to discern any phymolomeal difference 
between crentures that are zoophagous and those that are 
sarcophngous It only remains for me to express my belief that, 
up to the present period, I have stood alone in maintaining, 
agunst Ehicnbeig and others, that plant-life, even of the lowest 
types, becomes extmet at depths ‘exceeding four or five hundred 
(horas, ond in endenvouring, by a series of observer facts, to 
prove that the nutritfon of the oraminoifera and certain other 
oceanic Rhropods is effected by a special vital ee which 
enables them to eliminate an epply to the formation and 
sustenance of ther body nnd ahell-substance, through their 
surfaces only, the materials which exist in the medfum in which 


they reside. 
G. C. WALLICII 


Kensington, Dec. 21 
Colouring of the Cuckow's Egg 


AS I see Professor Newton has, in his very interesting pape: on 
Dr. Baldamus’ theory of the colou: of Cuckoo's eggs, noticed my 
“*stigmatising” the Doctor’s theory as ‘‘ wild,” in my “ Buds of 
Somerset,” will you be kind enough to allow me for a few 
lines on the subject? Although it is with great diffidence that I 
venture fo differ from Professor Newton, [ still cannot help con- 
sidenng Di Baldamus’ theory as ‘‘wild,” nol perhaps as it 
appeus unde: the manipulation of Professo. Newton, for he 
seems to me to have pruned and pmed it down so nicely that 
there is but little of the orginal left; and I think he would not 
much differ fiom me m my opimon as to the wildness of the 
theory, if he had to accept all the allegations in Dr. Baldamus’ 


r published in Nawmanira.* For instance, compare the 
Following passage ın Professor Newton's paper in No IIL 
of NATURE wilh some es from Dr, Baldamus’ paper — 
“ Having said thus much, and believing as I do the Doctor to 


be partly justified in the eniefully-woided ¢nunciation of what he 
calls ‘a law of nature,’ I must now declaie that it 38 only 
‘appioaimately,’ and by no menns universally true, that the 
Cuckow’s egg 1s coloured like those of the victims of her lata 
sition. Increase as we may by renewed observations the numbei 
of cases which bear in favour of his theory, yet, as almost every 
bird’s-nesting boy knows, the instances in which we cannot, 
even by dint of straining our fancy, see resemblances where none 
exist, are still so nunierous as to preclude me from believing in 
the generality of the practice imputed to the Cuckon. In proof 
of this I have only to mention the many eggs of that bird which 
are yearly found in nests of the Afedge-Sperrem in this country, 
tothent coer bearing the faintest sunilar ily to tis tol kao g tti- 
Ane eggs One may grant that an ordinary English Cuckow's 
egg will pass well enough, in the eyes of the dupe, for 


* Where I hare quoted from this paper, I hava quoted from the transla- 
‘ton by the Rer. A C Smith, published m the Zewgt for 1868, whch 
professes to be on accurate translawou, aud there seems to ba no pornble 
reason to doubt its being so 
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that of a Titlark, a Pied Wagtail, or a Reed Wren, which 
according to my experience are the most common foster-pa: ents 
of the Cuchow in this country; and mdeed ohe may say, per- 
haps, that such an egy isa compromise between the three, or a 
resultant, Boe of the three opposing forces , but any likeness 
between the Hedge-Sparrev’s egy and the Cuckow's so wien fauna 
alongside of tt, or rit its pace, 15 Hel fo he haad by the mast fertile 
cmagruation, We must keep, therefore, strictly to the letter of the 
law laid down by Dr. Baldamus, and the practice imputed to the 
Cuckow 18 not universally, but only approximately true.” This 
certainly ıs very different fiom Dr. Baldamus’ own statement : 
—*“ If Mi. Braune, the forester of Giriezland, had not cut this 
large Willow Wren's (S41ppe/azs) (as il seems) out of the 
ovary of the Cuckoo, which was killed as she was flying out of 
the Willow Wren’s nest ; if Count Rodein, of Bieslau, was not a 
reliable authonty that this apparent Redstart’s egg was taken out 
of the nest of the Redstart Rahalla PANKAA T: WP BL. Halnecht 
had not taken this | Tice Pipit’s out of the nest of n 
Tree Pipit (A athe arów: ess); if Im Fi had not taken out of 
the nests of the Red-backed Shithe {Lass col/uri) this red- 
dish and this n-greyish peculmrly marked Cuckoo's one 
ial ee ind entertain doubts whether this vauously-coloured 
colection—these greer eggs, wik and withent wma: kiugs , these 
on white, ne, green, greenish, brownish, yellowish, reddish, 
and brown-reddish gound ; these gey, green, olive “pieen, ash 
y, yellow brown, yellow red, wine ied, biown red, daik 
rown and black ; these spotted, strenked, speckled, grained and 
mu bled could one nnd all be the e of our Cuckoo! 
And yet this ws indeed the fact!” How different this from the 
much more cautious and limited statement of Professor Newton, 
first quoted, which would entiuely sweep owny some of these 
varieties, especially those resembling the eggs ok the Redstart or 
the Hedge-Sparrow, for the of these two species do not difer 
much from each other, and what might be sard of the egps of the 
one would apply equally to those of the other ; yet these are two 
of Dr. Baldamus’ selected species, for, n little further on, he gives 
a list of the yvnnous species from the nests of which Cuckoo's 
cops have been taken resembling those of the foster-parent. 
the eggs of the Redstart he says :—‘‘ These four specimena, 
which were found in the nests of Aatella pkænwurus, are 
all of a lght n ground colour; two of them have the larger 
and more or ae browmsh spots, which on one of them forma 
zone; the third has similar markings, but sa sparingly scat- 
tered over the whole surface, whilst the fourth is without any 
marking at all—herein it is identical with one in the on 
of Dr. Dehne, which is nue: miy Leht-sreenish Wie, witheul 
any markings tuhalweccer.” 

Of the single specimen of the egg resembling that of the Hedge- 
Sparrow, No 15 in lus Jot. he says :—* One of the most mterest- 
ing of the Cuckoo’s eggs is a beautiful blue- one, which was 

en out of the nest of Aerintor meduloris, without any 
mardisies, and which evento the shell, the groin, and the size 
(bis auf Shale, Korn, und Giosse) is lke a very daik egg of the 
Hedge-Spanow.” On reading this quotation from the statement 
of the facts on which his theory 1s founded by Dr Baldamus in 
the paper in Aanmanunm, and comparing it with Professor 
Newton's paper above quoted, we cannot help seeing that there 
is a decided issue of fact between them, especially as to the eggs 
of Accentivr modularis. 

The conclusion which Dr. Baldamus draws fiom the facts 
stated by him is that Nature, by, means of such arrangements, has 
ensured and facilitated the preservation of a species otherwise 
much exposed to danger, and that she has altained this object 
by investing every hen Cuckoo with the faculty of laying 
coloured cxactly like the eggs of the bud of whose nest she 
piefeis tu make use, according to the locality. Now if this were 
really the case, and it were really true that this colounng of the 
eggs were essential for the preservation of the species, would 
It not be just one of those laws of Nature which we should 
expect to find universal, or so nearly so that there would be 
but very few exceptions? But according to Dr. Baldamus 
himself the exceptions are numerous, and Professor Newton 
would make them still more numeious, and would no doubt be 
quite 1ight in doing so How, then, do the eggs in the excep- 
tional cases prosper? Does the Hedge-Sparrow or the Redstart 
throw the egg of the Cuckoo ont of 11s nest becnuse it does not 
veseroble its own? or do the birds to whose tender mercies the 
Cuckoo, according to Dr, Balcomus himself, 1s occasionally 
obliged to entrust its eggs when it cannot find a fitting nest in 
which to place them, do so? This does not appear to be at all 


Dee. 30, 1869] 7 


the case, but the were 


Cees remain m the nest in which th 
originally placed by the parent Cuckoo, and are duly hatched by 
the fostei-parent. That being so, the necessity for the law of 
nature which the Doctor wishes to establish falls to the ground. 
I do not hke to put forward my own opinion against such great 
nuthorities as Dr Baldamus and Professoi Newton, but I think 
the in now set on foot in this countiy by the publication in 
English of Dr. Baldamus’ paper in Nanmanma will be to show 
that Cuckoo’s do not a fact vary from each other more then 
those of many others, and that the resemblances to the eggs of 
many otber species are not greater than sometimes arises in 
many ordinary cases. CECIL SMITH 


Tho Cloaca Maxima 


Your correspondent ‘“‘ Ignoramus ” will find some account of 
the drainage of Rome in Pliny (‘‘ Hist. Nat.” xavi. 15, & 24). 
He will find further particulars in Lavy (L 38), and in 
Ulpan (“ Dig ” 43, tit. 23, & 1). 

dListoiy ts itself. Just as the London sewers were origin- 
ally natural brooks or artificial ditches by which the roinfall of 
the district was canied off, and into which it was penal, down to 
the you. pe tum any ‘sewage ” per; so the Cloaca 
Maxima was built originally, in very early umes (by Tarquinius 
Priscus, according cia to carry off the rafn-water from the 
Forum. Afterwards, however, all kinds of liquid refuse were 
allowed to find their way into it; and this seemed such a con- 
venient way of getting nd of troublesome matter, that the whole 
city was eventually undermined by a network of sewers, includ- 
small pipes of wood and earthenware connecting the houses 
th the main sewers. Whether “traps” were also used I am 
unable to say, but I think ıt very probable that some simple 
combination abla and cess-pit, in masonry, was used to pie- 
vent an up-blast of fonl gns into the af nvm. 

What became of the solid refuse I do not know, but from all 
that fo ee ee carted away peri- 
odically. J trust some of your readers may have compassion for 
our ignorance, and, by enlightening us on this point, complstely 
restore to “I us” that peace of mind which he: leet an 
eaily childhood. 

I trast also that the days of river cloacal pollution, in this 
country at least, ere numbered, and that the advances which 
other sciences bave made in the last 2,000 years will at lost make 
our cay gat ashamed of their ignorant violation of what I hope 
I may be allowed to call one of the laws of Nature. 

W. Horr 


Hydro-carbon Colours f 


1endeis inform me of any book in which I can get 
ro-carbon colours, and 
irect me to any sources 


o CAN 
to know all that is known onthe “ 
thel application to Art industry,” or 
whee the information can be obtained ? 


Plymouth, December 18 T. W. FRECKELTON 





NOTES 
THE Feral of Botany will pass into new management with 
the commencement of the year. The leedmg English botanist: 
have promised their co-operation towards making it a complete 
record of the progress of botany at home and abroad durimg the 
month, It will in future be edited by Mr. W. H. Timen, M.B., 
of the Britsh Museum, author of “ A Flora of Middlesex.” 


THX permsatent decrease in the yield of our sea-fisheries has 
assumed a serious aspect, and urgently calls for systematic in- 
veatigntion at the hands of the Government. The usual machinery 
for such investigations, namely, a Royal Commismon, could, 
however, hardly obtain the exact kind of information necessary for 
a determination of the probable cause of the mischief, Nothing 
short of the appomtment of Inspectors of Sea Fisheries, with 
analogous functions to those discharged (with such beneficial 
results) by the Inspectors of Salmon Fisheries, con afford the 
oppoitunity for a thorough exnmination of the subject, and 
prepare the way for useful legislation, This course is ably 
advocated in the last number of Land and Water, and we feel it 
incumbent upon us strongly to second the recommendations of 
our contemporary on this point. 
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THE Ethnogiaphical Section of the Geographical Society of 
Berlin, which has existed in a moie or less definite form for 
about three yenrs, has just sepaiated itself from the parent 
organism, and entered upon an independent careei as the Society 
for Anthropology and Ethnology. The first ordinay meeting of 
the new society took place on the roth instant, when a paper was 
read by Professor Virchow on the North-German Pile-works. As 
compared with the great majority of such remains in Switzerland 
and South Germany, the pile-works of the North are not of very 
high antiqnity, There is only one colony, that of Wismar, which 
belongs to the Stone penod ; even the older forms of bronze are 
rarely met with. The mode of construction of the pile-works 
likewise indicates an advance on thet employed in Switrerland. 
Professor Virchow is of opinion that some, at least, of the earth- 
works found ın certam districts are contemporary with the lake 
habitations: evidence on this interesting point is promised at 
some future time. That the pile-works, although of compma- 
tively recent date, are really pre-historic, is indicated by the dis- 
covery of the remains of beaver ond elk. The latter animal 1s 
not mentioned by the old chroniclers of Brandenburg and Pome- 
rama ; neither do we find mention of any lake-dwelling people 
in the ancient Scandinavian or Polish historians. 

WE understand that steps are being taken to found an anthro- 
pological Society in Hamburg, but no particnlais have os yet 
reached us, 

WE extract the following from the last Weekly Bulletin (26th 
inst.) of the Scientific Association of France:—' The rine occupies 
in France almost 2, 500,000 hectares (6,175,000 acres). This con- 
stitutes the one-and-twentieth part of the French territory, and 
the sixteenth part of its soul capeble of cultivation. The gross pro- 
duce amounts to more than 1,500,000,000 francs. Thuis industry 
occupies six million men, women, and childien, and nearly two 
million merchants, agents, traders, &. Shaty-nine departments 
cultivate the vine, from the Gironde, which reckons more than 
150,000 hectaies (370,500 acres), to the department of I}le-et- 
Vilaine, which only possesses 104 hectares (256 acres).”” 

THE commission appointed by the Imperial Academy of 
Medicine in Paris to investigate the subject of vaccination has 
just concluded its labours by the presentation of its Report, 
which has been adopted. 

Mr. J. Miers, so well known for his researches in the Botany 
of South America, 1s about to publish the second and third 
volumes of his ‘Contributions to Botany,” which will foclude a 
complete monograph of the Menrspermacee, and of the Sonth 
American species, of Lpéecra, showing that this genus docs 
not belong to the Gymnosperms or naked-seeded plants, as 
generally believed. 

IN a letter of the 17th ultsmo, addressed to the Asfronomiuische 
Nachrichten, Dr. Oppolzer discusses the observations of a faint 
comet discovered by Pons in February 1808, and arves at the 
conclusion that Ít is exceedingly probable that the comet referred 
to is identical with th&t named after Winneche. Dr. Oppolrcr 
is at present engaged im working out the observations of the latter 
comet, more especially in reference to its supposed identity with 
Comet JI. of 1766. 

We regiet to learn from the recent report of the Miners’ 
Association for Cgmwall and Devonshire, that that useful body 
is in danger of being dissolved in consequence of the inadequate 
support it 1eceives from the mining interest ‘The umportance of 
combining scientific knowledge with practical expenence, if we 
intend to maintam our piesent position in mining and metallurgy 
os against the highly-tramed miners of other countries, is acknow- 
ledged by every competent person. Surely, then, when owners 
of mines and shareholders in mining companies learn that the 
Miners’ Association not only discusses and publishes important 
scientific papers of a practical character, but is at tho picsent 
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moment educating in its classes more than a hundred young men 
in chemistry, mineralogy, geology, ond mining, they will not 
suffer so important an institution to die out or languish for want 
of funds. Abh. Robert Hunt, F.R S., keeper of the Mining 
Records, is the hon. geneal secretory of the amgociation. The 
Report for 1869 ıs published at Truro (Heud and Sons), and is 
to be had for a shilling. 


BENZOL has been apphed to a somewhat norel pti pose. 
If poued on a piece of oidinmy pape, immediate trans- 
parency is produced, to such on exient as to enable one to 
dispense cnthely with tracing-paper. On exposwe to an, or, 
better, a gentle heat, the liquid is entiely dissipated, the paper 
recovers its opacity, and the original design is found to be quite 
uninjmed. 


WE ore glad to learn that the acceptance, by Dr. Creimak, of 
an honorary piofessoship in the Univensity of Leiprig is likely 
to lend to a departue from the rule hitheito observed in the 
German universities, of treating physiology as an integral part of 
the medical’comse No dovbt lecimes on general phymology, 
with a more particular view to the special 1equirements of the 
medical student, will always be necesmaiy ; but the claims of the 
general student to a sound knowledge of the principles and 
methods of this science can no longer be ignoied. Independently 
‘of the fact that phymology deals with subjects of the highest 
possible geneial interest, it must not be foigotten that in its 
present stage of developmént it can hardly be looked upon 
otherwise than as an extension of the physical and chemical 
sciences, The lectures which Prof. Czermak contemplates giving 
for the genernl benefit of the Univeisity of Leipzig are not 
Intended to be of a so-called popula: natwe. They will be of 
_ the same general character os the oidinary lectures on physics, 
logic, o1 general history. The Professor insists very strongly 
upon the absolute necessity of duect observation for a thorough 
undeistanding of the subject; and it ıs solely the want of a 


suitable theatre end apparatus fo. enabling large audiences to 


view physiological e.periments, that picvents his entering upon 
the promised course of lectures this winta. Dr. Czermak spoke 
so eloquently and so thoroughly in eainest on this subject on the 
occasion of hrm iecent installation as Honorary Piofessoi, that we 
make no doubt be will be able to cnry out his plans successfally 
dwing the ensuing summer teim. 


WE have a fiesh illustmtion of the intimate alliance between 
science and commeice. Mr. Winwoode Reade recently set ont 
from Sierra Leone to eaplore the intenor, the funds of the expe- 
dition being defrayed by the munificence of Mr. Andiew Swanry, 
a London merchant. Communications have been recently receaved 
stating that Mi. Rende, travelling on a lme to the south-east of the 
routes of Park and Caillie, has reached a point farther south than 
any of his picdecesaors. The solitmy traveller, alter surmounting 
many difficulties, was rewarded by reaching’a hitherto unknown 
town named Faabana, situate about 10° N lat. and 10° W. long. 
He had crossed several mveis, flowing we presume fiom the 
watershed of Mount Loma; and was among the hend-vwaters of 
the River Niger. The town, Fa:abana, contains abont 10,000 
inhabitants, well-disposed, ond eager for tade. Mi. Reade 
mentions his having experienced protection and help fiom the 
Sultan of Boinir; we suppose, by orders used to his subordi- 
nate chiefs and headmen, in this outlying distiict of his kingdom, 
We may hope thit Alr, Reade’s discoveiies will ennch om 
maps with accuate geogiaphy of the country to the north of the 
Cong Mountains, as maiked onthe maps, and of the Nigei fiom 
its source to the point wheie previous travellers have struck 
its stream. 

Tne theory of the derivation of the pimmitive population of 
Western Ewope fiom an‘ Afiican source 13 likely to icceive 
some confimation fiom recent researches in Algais A Mr, 
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Faidherbe, who hns examined a nenopolis of 3,000 Megalithic 
graves at Roknia, in the piovince of-Constantine, reports that 
the skulls obtained have led him to the conclusion that the 
Berbeis were the original people of the Atlas; and that they do 
not icsemble any African o1 Semitic race, but rather the earliest 
inhabitants of Western Emope. 


THE ‘Transactions of the Swedish Academy of Sciences for 
1868” contam a paper pioposing the use of the remdeer moss 
and yanous other species of lichen as a materal for the manu- 
facture of sugar and alcohol. By means of dilate sulphuric or 
muriatic acid, the cellulose of the plant is turned first into dextrin, ` 
and then into grape-sugar. No experiments on a large scale have 
as yet been made, but the author of the paper is sanguine as to 
the economic success of such an undertaking. Of the other 
papers piinted in this volume of “Transactions,” we may mention 
the following :—‘‘On a 1emaikable species of sponge living in 
the Noith Sea,” by Professo. Sven Lovén, and ‘Swedish and 
Norwegian Diatoms,” by P. T. Cleve. These communications 
me illustrated by diawings. ‘The other papes, with the ex- 
ception of three by Edlund, detailing researches in reference to 
the elechic spark, 1elate chiefly to the fauna and geology of 
various pats of the Swedish kingdom. The Memoirs of this 
Academy foi the yeai_1868, containing the more important papeis 
presented, hare not yet reached us, 


THE Native Guano Company, now successfully treating the 
sewage of the town of Leamington by the A.B.C. process, have 
applied to the Metropolitan Board of Works to enter into a 
treaty with them for the concession of the sewage on the south 
side of the Thames. The question has been ieferred to the Works 
Committee. Should the concesslon be granted, the movements, 
of the company will be watched; with meat interest, as their 
success or failnre will tend gieatly to settle the question of the 


possibility of making the purification of the sewage of great owns 
a commercial success. 


HERR KARL BRUHNS, directo: of the Beilin Observatory, is 
preparing for publication a scientific life of Humboldt, to which 
severnl illushionus German scientific men have promised to con- 
tribute. The first portion, from the pen of Dr. Ave Lallemand, 
will contain the hfe, prope:ly so called, of Humboldt. The 
second part will be devoted to an account of his researches and 
discovenes, This latter part will occupy eight chaptes, and 
will be confided to wnhiters possessmg special qualifications for 
the task. Persons having in their possession unpublished mate- 
links 1elntive to the life or labows of Humboldt are requested to 
fionsmit them to Heir Druhns. 


OYSTERS ale now so dew in London that we may reap some 
contentment by learning that they me sold wholesale in San 
Fiancisco, at the iate of mx shillmgs a dozen. These oysters are 
said very much to resemble ow ‘‘natives;” being round, fat, fall- 
flavoured, and veiy good ; but they do not suit the taste of those 
who have long enjoyed the luxury of the laige, delicate molluscs 
of the Atlantic seaboard. There are fine beds of the long- 
shelled oyste: in the Gulf of California, and os they will not grow 
in the Pacific, they are transpoited 1,700 mules by steame to 
‘Frisco ;” about half the cugo dying on the passage. Notwith- 
standing all the oyster contoveisy and oyster literature of recent 
years, ıt is still very hard to understand why they should be so 
dear ın London. At Van Laa’s shop, in the Kalverstraat, at 
Amstcidam, the very finest oysters, thought by many to be much 
supeciior to the “natives,” may be eaten at the mite of 50 cents 
(10 7.) the dozen. 

Tire fist part of a Hand-Last of Genera and Species of Bhds, 
by Mr. G. R. Gray, has just been issued from the Bitsh Afuseum. 
It includes the Accopetres, Tertcresires, and Denduostres, ond 
forms an octavo volume of 400 pages All the recognised genera, 
sub-genera, and species are enumerated, and not metely the 
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species represented in the national collection. The latter me, 
however, specially indicated. Some notion of the man ellous 
vanely of bird-form may be gathered fiom the fact that this 
volume gives the name and habitat of no less than 6,057 species. 
The second and concluding volume 1s stated to be far advanced 
towards completion, We have also to chronicle, for the benefit 
of our entomological 1eaders, the appearance of Part II. of the 
Catalogue of Specimens of Dergzionera Saltaforia in the British 
Museum, by Afr. Fiancis Walker. 

A LARGE dep&t of petioleum has just been discoveréd in the 
Caucasus. It 1s situated on the east of the Caspian, where there 
ore large numbers of these springs, many of them occurring in 
close proxumity. This new spiing is said to be capable of pro- 
ducing 40,000 livres daily. The American method has recently 
been adopted with the greatest success. 


Dr. ROBINET, formerly premdent of the Paris Academy of 
Medicine, member of the Muniapel Council, and at one time 
president of the Hygienic and Sanitary Commission of the City 
of Paris, has just died. His decease was due to an affection of 
the chest, contracted whilst on a scientific expedition in Germany. 
Dr. Robinet had completed his 72nd year. 

Ir appears that the surface glass which contois soda undergoes 
consideidble change after a lengthy exposuie to the air. Blush 
glass undergoes no such alteration, but thaf which has originally 
a gieenish tinge becomes brown after a time, whilst very. pure 
white deteriorates 1apidly, showing first a yellow, then a brown, 
and finally a violet film. At this senson of the year we do not 
require this additional colounng to the appearance of our alieady 
discolomed atmosphere. It has been noticed thet some modern 
stained glass on a foggy day bas almost the richness of the ancient. 
We need not go far for a solution of this. The old glass has ac- 
quired ın the course of ages a film which takes the place of a 
permanent fog, especially on those colours which, like the ruby, 


are formed by a thin coating of the coloured glass on a thicker, 


plate of tiansparent metal. 


Tue Agicultmal Society of France has recently addressed the 
following questions to each of its members, and to the presidents 
of all the Fiench Agricultuial Associations :—'‘r. Can the depre- 
ciation in the pnce of wool be remedied; and, uf so, by what 
means? Does the ise in the pice of ment afford a sufficient 
compensation to the pioducers of wool? 2. Do the production 
and sale of cereals meet with any obstacle demanding the atten- 
(ion of the legislator? 3. Is thee any defect in the facilities for 
incieasing the domestic consumption or the exportation of wine? 
4. Have the agricultural industnes, especially those which pro- 

“duce alcohol and sugu, any need o modification as regards the 
economic regulations to which they are subject? 5. Are there 
in your district any other bianches of agricultural produce 
suffering fiom a ctisis to which it would be necessary to call 
public and legislative attention ?” 


WE have been requested to state that the cable laid between 
Salcombe and Fmisterre (Dec. 2nd) was manufactured at W, T. 
ITenley’s Telegraph Woks, Noith Woolwich. 


SCIENTIFIC SERIALS 


IN the Annales des Sciences Naturelles (Zoologie, Tome mii. 
Nos, 3 and 4), AL eee coninues his elaborate paper on the 
fight of Insects and Buds. Prof E. Lartet desmibes and 
Trechomys Boudnalu and twò other fosml rodents of the Eocene 
of Pana New observations on the Zoological Characters and 
Natural Affinities of the AZpyorms of M aie given by 
AIA. ay yale Milne-I'dwards and Alf. Gmondidier, Their 
paper is Ilustrated by a fine series of figues of the bones of these 
gigantic fossil bids: even the enormous bones of the lower limb 
are drawn the size of nature: The present double number of the 
Annales 1s concluded by a communication from M. Edward 
Perner, entitled “Researches on the ferrer laria and ambulacra 
of star-fishes and sea-urching. ” 
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Tar November number of the Annaler de Chimie at de PRY- 
signe contains the termination of a long memoir by Lecoq de 
Boisbaudran, on Supersntuation; a memoir by Des Cloiseanx, 
on Gadolinite, a mineral whose anomalies me very lucidly con- 
nected and explamed ; a very interesting paper by Boussingault, 
on the Functon of Leaves, in which the influence of light is 
studied as affecting the decomposition of carbonic acid ; Obser- 
vations on a Note of AL, Velter as to the agncultural utihty of 


salt, by P t; a Chemical Study of Egyptian wheat, by Aug. 
Honzeau ; the Polansation of the Blue t of Water, by J. L. 
Soret (taken fom the Geneva ArcArres); and an account of 


Roberts’s elegant experiment, showing the increase of volume 
undergone by palladium in combining with hake 

Tux November number of Reichert and is Reymond’s 
Archto fir Anatomie contains the following papers —-‘‘The 
Influence of Artificial Respiration on Reflex,” by Dr. P, 
Urspensky, of St. Petersburg; ‘‘Musculi subcimales et Sub- 
anconaci,” by Di. ML Kuolaewsky; ‘The ‘Ramus collateialis 
ulnaris nervi iadialis again,” by Professor VW. Krause, of Got- 
tingen ; “The Inter-aryteenoid i of the Human Vocal 

” by Professor H. von Luschka, of Tubingen (plate) ; “On 
the Influence of the Curara Poson on the Electiomotor Power of 
Muscles and Neves,” by Hermann Rocher; “The Narvi 
Splanchnicl and the Ganglion Cctliacum,” by F. Bidder, of 
Dorpat; “On the Musculus Broncho-cesophagus Dexter,” a 
communication by Dr. Wenzel Gruber, Professor of Anatomy 
at St. Petersburg. 

POGGENDORFE’S Annalen der Physik und Chemie, 1869. (No. 
11, Vol. œa Part 3) The physical papers in this number 
(the last published) are :— 

({1.) “ On the applicability of Ohm’s Law to Electrolytes, with 
a numerical determination of the Electrical Remstance of dilute 
sulphuric acid by means of altem naung currents,” by F. Koblransch 
as W. A. Nippoldt (pp. 370 to 390). This paper forms the 
continuation conclusion of one begun in the previous number 
of the “Annalen.” After di the special difficulties that 
lie in the way of accurate determinations of the galvanometre 
properties of electrolytes, the anthors show how the most m- 
portant of them, the polarisation of the electrodes, may be over- 
come by substituting for a continuous current in one direction 
aiapid succession of currents of short duration in opposite 
directions, Such currents were obtained by the rotation of a 
steel magnet inside a coil of wire; and the employment of them 
necessitated the use of a Weber’s bifila: dynamometer, instead 
of an ordinary galvanometer. There 1s a full discussion of the 
achon of the rotating magnet, sho the mean electromotive 
force due to a grven velocity of revolution, and the action of the 
resulting current on the dynamometer. In the pat of the 
ay now published, the ae a of the curent traveling a 
column of dilute sulphuric acid 1s proved to be proportional 
to the electhiomotive force even when the latter does not 
exceed yr part of that of a Grove’s cell By using thermo- 
electric currents, the proportionality between electromotive 
force and’ strength of current, m the case of solution of sulphate 


of mnc between ed ninc electrodes, is shown to hold 
even when the electromotive force 1s only yaplywy Of that 
ofa Grove’s cell. The paper concludes with a senes of nume- 


rical determinations of the specific resistance of dilute sulphuric 
acid of 'vanous d of concentration, from which we quote 
the following -—At 22° C. the mammum conducting power is 
possessed by sulphuric acid of specific gravity 1°233 TE 
31°5 per cent, hydric Sulphate): taking the conducting power 
mercury at O° as unity, the conducting power of sach acid us 
Payton Comparable Scale for S ic Observations,” 
2. naCom e e for Pare c ons, 

by A. Weinhold (pp. 417 to 439). order to compare the 
Indications of various pes, the author proposes to denote 
the vaiious parts of the by reference to the interference- 
bands seen m thé of light reflected from a thin plate of 
biaxial mica’; and to reduce the results obtained by the mse of 

lates of various degrees of thickness to a common denomination, 

y taking two definite parts of the piin eg., Fraunhofer’s 
lines D and F, as fixed points, and dividing the ınterval betwrecn 
them into 100 pats. e bands of the mterfeien um 
then become comparable with the divisions on an arbitrarily 
graduated thermometer, the value of which is determined by 
obse two fixed temperatures. The pape: contains a full and 
careful description of the way of carrymg out the proposed 
method m practice. 

(3) ‘‘Experimepts on Retarded Ebullition ” (third part), by 
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G. Krebs (pp. 439 to 445), The author describes experiments, 
with tiresome fulness of detail, in proof of the fact that the pres- 
sure upon water which has been long boiled may be reduced 
considerably below the maxmmum tension of aqueous vapour at 
the temperature of the water, without ebullition taking place; 
but if, umler these circumstances, a futher sudden diminution of 
pressure takes place, or if the water is heated, very rapid or 
io PE ae roa to es Th. Hoh (p. 496) 

(4). “ Lightning without Thunder,” b . Th. Hoh (p. 496). 
Tn the night Peeta the 25th and 26th July, the author pe 
Jorked lightning unaccompanied by thunder. 

The other papers in this number are: “ Investigation of Mica 
and allied minerals,” by M Bauer (pp. 337 to 379); “Studies of 
the oxygen-compounds of the Halogens,” by Hermann Kammerer 
(pp. 390 to 417); “ Mineralogica! Communications” (eighth part), 
by G. von Rath (pp. 449 to 496). 


BOTANY 


The Diffusion of Plants 


Pror. DELPINO, of Florence, has published some ee 
researches on the 1elntion between the diffusion of plants an 
animals, The life of every plant has three cipel objects: 
its nourishment, its reproduction, and the distribution of its 
seeds; for each of these three objects special bio logical con- 
ditions being requisite. The fertilisation of many plants can be 
effected only by some particular animal; as Arum tialicum, 
Aristolochia, and Asartm, by ; the fig tnbe by different 
species of Cyni (or gall-fly); Arte dracunculus, Statelia, 
and Raflesia, by blue-bottle flies; many others by different kinds 
of flies or bee-like insects (//ysienopiera), and some even by 
small birds belonging to the family of Trøorkilidæ, or humming- 
bids; Kosa, Peona, and Magnoalia grandiflora, by beetles of the 
chafer tibe; others again by small slugs. If m any particular 
locality the animal necessary for the fertilisation of a particular 
plant ıs absent, it is certa that the plant cannot spread ; and 
thus the conditions for the diffusion of claus aired dent on the 
aphical distribution of animals. A remarkable dlustrahon 
18 furnished by two plants belonging to the same wo 
in the botanic gardens in Italy, ta syphtlitica and L. Jnigens ; 
the flowers of the former are abundantly visited by Besrdris ter- 
restris and ialus, and fieely produce seeds; latter, not- 
withstanding its beauty and its great store of honey, us never 
visited by insects in the neighbourhood of Florence, and never 
beais seeds spontaneously, but can be readily fertilised by artif- 
cial impregnation. Piot. Delpino conjectures that it 1s naturally 
feitilsed by hummuing-birds. He believes that the scarlet colour 
of the corolla, so common in.the tropics, but comparatively rare 
with us, 1s especially athactve to small birds, but offensive 
rathen than otherwise to Wysenoptera. As a rule, scarlet flowers 
are large, -lke in form, horizontal in position, and with the 
nectar completely separated, which would of itself perfectly pre- 
vent their fertilisation by msects. The European flowers, 
such as the peony and bird-weed { Corvetvu/is sepium) are 
fertilised by sphinxes and rose-chafers, [Botanische Zeitung. |” 


The Victoria Regie 


Tus magnificent plant has thiiven to an unprecedented 
during the past summer in the Botanic GardenatGhent Several 
leaves have attained a diameter of nine feet, and bave supported 
a weight of 250 lbs., and one even the enormous weight of 
oo lbs, Seven of the gigantic leaves completely covered the 
Pasin of 164 feet square, and they were obliged to be removed 
to make :00m for the leaves which continued to saa 
jn the centre. Every hur or five days a fesh flower appeared, 
which lasted only two days, or rather two nights, opening m the 
morning of a perfectly white colour, diffusmg about five or six 
PM a very powerful odour of vanilla; closingethe next morning 
at 8 or 9 A.M., opening the same day towards evening, this trme 
. of a beantiful carmme, and finally closing the next morning. 
The magnificent leaves last through the summer; the plant 
begins to dwindle in October, and dies towards December. 
About this time the seeds, which have been obtained by artificial 
fecundation, arriveat maturity. They are sown m January, and 
appear above the ground in about six weeks hei: infancy 1s 
very critical ; buf once past this period, the young plants grow 
with astonishing rapidity; the plant in the Ghent Botanic 
Gardens, unquestionably the finest that has ever been cultiva 
aritved at its full development in five months. 
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CHEMISTRY 
Lenz on Electrolytic Iron 


THe remarkable results of Graham’s experiments on the 
occlusion of have induced Lenz to examine the relation ot 
galvanically<ieposited fron to this umportant function. With the 
aid of a Sprengel pump and apparatus differing bat little from 
that employed by Graham, he has arrved at the followmg 
conclusions. Iron and copper, prepared by the reducing action 
of a galvanic current, lee arts hydrogen more especially. 
The volume of the gas abso by iron vanes within very wine 
limits, but may amount to 185 tunes the bulk of the mon, to the 
stuface of which {ts presence is principally confined. The gas 
extncated from such iron, at temperntuies under 100°, conatts 
almost solely of hydrogen. 


MINERALOGY 
Des Clolseaux on Gadolinite 

THIS rare mineral has been studied by- different crystallo- 

pheis with apparently contradictory t Hauy, Phill 
tar Scheerer, and Waage have included it im the clino-rhombic 
em; Miller, Nord iold, and Von regard it as ortho- 
ombic. The question could not be definitively settled by angular 
measurements, inasmuch as the primitive prism is a lmting 
form, bearmg upon the conesponding elements of its anterior 
and posterior portions modifications a incidences only differ 
b7 a few minutes The author showed m 1860 that some species 
of gadolinite are mono-refractive, some bi-refractive, and some are 


-mixtures of those two kinds; but it was not mtl the sammer of 


last year that he was able to accumulate sufficient matenal for an 
exhaustive investigation. It now appears (1) that the Hitteroe 
crystals measured by Wange and the author, and analysed by 
Scheerm, have an energetic bi-axial refraction on two optic axes ; 
the orientation of these axes, thet of their bisectrix and thelr 
inclined dispersion, prove that the primitive form 1s an oblique 
ihomboidal prism, whose plane of symmetry is the same as that 
of the axes: this vevety contains 10 to 14 per cent. of glucana. 
(2) The most Spr, mone of the Ytterly ciystals, measmed by 
Von Lang and analysed by Berlin, are mono-refiactive; they 


‘exhibit a ceitain number of peculiar modifications, in addition 


to those shown in the Hitteroe crystals, of which they are the 
pseudomoiphs; and they do søt contain gincina. (3) The hetero- 
gencous specimens are forms im transition from fust to the 
second vauety; they contain from 2 to 6 per cent of glucina 
These three kinds of gadolmite differ entirely in their symbolic 


chemical relations, The bi-refrnctive kind has the formula R,Si; 
the mono-refractrre is a sont of peridote, seat and the transition 


forms give an undecided result, the ratio between the oxygen of 
the mlica and that of the bases varying from.3:4 to 4:5. ese 
differences of constitution probably ongmate in | cucum- 


stances. The Hitteroe mineral seems associated with malacon 
and polycrase, in a granitic vein composed of quartz, oithose, 
and o (with a little mica), and cossing the “gabbro” of 
which the greater part of the island of Hitteioe is formed: but 
that of Ytterby is chiefly accompanied by yltrotantalite and 
fergusomite, and imbedded in a lamellar orthose, divided by 
large plates of black mica, [Ann. Ch. et Phys. (4) xviii 305.] 





ZOOLOGY 
Development of Sacculina 


In a note, published last Febiuary, on the development of the 
in those curious craostacean parasites, the Saccriszsa, M. 
Cathe stated that the ovules of these animals are formed at first 
of two tiansparent veatcles or cells, each furnished with a 
nucleus and a common membiane; that one of these cells 
enlarges conmderably, and that at the maturity of the ovum, the 
cell in which the elements of the vitellus have been 
developed piedominates to such an extent that the smaller one 
forms only a minute prominence at one pole of the oram. M. 
Gerbe compared the large cell to the yolk in the eggs of birds, 
and regarded the small one as representing the gam of cicatn- 
cula This homology was also applied by him to the ova of the 
Arachnida and Myrtwepeda. 
M. E. van Beneden finds that the ovales are not at first com- 
of two closely applied cells, but that they form a smgie 
cell, formed of a transparent protoplasm, containing a few 
stiongly refiactrve globules, and of a vemculor nucleus with a 
nucleolus, Wath these are observed others ofan elongated form, 


regarded the skull, its 
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and possessing two nuclei, but showing no signs of division, 
eee E present at one end a small bud, the size 
of which increases until it equals that of the mother-cell, when 
one of the nuclei passes into the daughter-cell, and as the divi- 
sion between the two cells becomes more distinct, the appearance 
desaibed by M. Gerbe ıs produced. M., van en could 
could not, however, detect any cell-membrane. 

The development of the ovule then goes on much as descaibed 
by M. Gerbe, one of the daughter-cells bemg enlarged much 
more rapidly than the other, and acquiring a vitelline character. 
When it has attained a diameter of 0°015—0 018 millimetie, a 
cell-membrane (vitelline membrane) may be detected, which, 
however, only covers the larger cell. With these ova others are 
found in which the smaller or polar cell is no longer to be 
distinguished, but which present at one point a depression repie- 
senting the surface to which it was attached: the ora when 
depomted never present the least trace of the polar-cell; but 
after oviposition the ovaries contain numerous cells, resem- 
bling the mother-cella, which are really the polar-cells 
thrown off the mature ova. These, M. van Beneden 
believes, decumte the miother-cells of a new set of ovules He 
suppoits this opinion by several instances derived trom crustacea 
of other ps, such as Calpus, Calella, Lernasnthroputs, 
Congericola, Anchordla, Lernaepoda, &c., 10 which analogous 
phenomena occur. 

M. van Beneden remarks, that in the ova of Sacenlina seg- 
mentation of the whole contents of the ovum takés place, and he 
describes the piocess, This, as he says, excludes the idea of a 
cicatricula, which occurs only where a great part of the nutritive 
matenal exists outside the protoplasm of the ovicell, as in birds 
Hence there cam be no comparison between the egg of the 
Sacculina and that of birds, nor has it any special analogy to 
that of the Arachnida and Myrrepoda. 


SOCTETIES AND ACADEMIES 


LONDON 

Ethnological Society, December 21.— Prof Huxley, LL. D., 
F.R S., president, in the chair. An ancient calvana, which has 
been ed to Confucius, was exhibited and descnbed 
Prof. B F.RS. Ths calvaria was formerly set in gold, 
richly ornamented, and mounted on a tripod, probably for 
fod teri a T It was taken from the Emperor of 
China's Summer at Peking, The author has discovered 
four figures upon the skull in faint relief; that npon the frontal 
portion being the letter A in a Tibetan form of it, refer- 
able to about the seventh or eighth century of our era, The 
skull was evidently that of a male advanced in age, but all the 
evidence tended to show that it t not to be attnbuted to 
Confucius. The Piemdent suggested that those portions of the 
skull which now appear sculptuied in relief might have been 


ouginally covered with some solid material which would have. 


seived as a protection, while the surrounding surface was worn 
down by constant handimg. The Australians still use calvarie, 
ornamented m a lke manner. Mr. F u alluded to the 
character of the workmanship displayed by the ornamentation, 
which had been barbarously removed. He regarded the skull 
as that of a distinguished personage —either a frend or a foe 
of some Chinese emperor; and thought that its nse asa 
drinking-cup was suppoted by a passage in ‘‘ Herodotus,” 
Mr. Mummery, the present owner of the calvana, explained 
the curious manner in which it came into his possession. Dr. 
Campbell referred to the Buddhist practice of human 
thigh-bones as trum for to prayers. Mr. Donovan 
size, az belongi to an 
uneducated female—At the same m Major Millingen, 
F.R.G.S., read a long paper on the ‘* an Armenians,” 
in which he gave his reasons for identi the modern Koords 
with the ancient Kardaks mentioned by Xenophon. The lan- 

spoken m Koordistan is enturely different fiom ether 
Perman or Twmkish, and is seid to. divided into several 
dialects, The Koords were described as a rapacious and faith- 
less people, rejoicing in plunder and hter; and not the 
least interesting part of the paper was the descnption of a 
peculiar system of female dage. The Koordish race were 
said to be remarkably handsome, and to exhibit a i 
of complexion; a dark skin, with black heir and black eyes, 
the most common, but light hair and blue eyes are also to be 
geen. 
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Statistical Society, December 21.—-Al:. Newmaich, F R S, 
ieee in the chair. A Report on the Seventh International 


Statistical Congiess at the Hague was icad by Mr. Brown, after 
ve read a paper “*On the louse 
Mr. 


which Mr. R. H. a ae P 

Accommodation of and Wales’ Palgrave com- 
menced by stating that the population of England uw now 
robably better housed than at the commencement of the centwy, 
e average number of inhabitants to a house has slightly 
diminished since 1801. Mr. Palgrave continued to point out 
that, covered by a general aveiage, which appeted to show 
ample accommodation, weie great nequaliues The wformation 
obtained in the English census inqaines scarcely gives the means 
of trac the subject further; but the last census in Scotland 
showed that one-thud of the population hved each family in 
dwellings of only one room ; Ae ee thìd in dwellings of two 
100ms ; only the remaining third being lodged with comfort and 
decen , Palgave showed by an analysis of Mr. Dudley 
Baxter's calculations, that the lowest section of the population m 
land was neailytwice as closely packed as the general average, 
in dwellings more than proportionately infeilor ; and by a 1efer- 
ence tothe Report on the Employment of Children and Women 
in Agriculture, that the condition of some rural distucts appa- 
rently well provided for was scarcely superior to that of Scotland, 
Mr. aye concluded by piopomng that the census inquiry 
for 1871 should include more details on the hovse accommoda- 
tion of England, Wales, and Scotland, thus to ascertain present 
deficiencies, and to assist those who desire to remedy the evils 
therefrom. The following gentlemen woe elected 
Fellows, vin:—Sir Massey Lopes, ~~ hl P, Hon. H N D, 
Beyts, Dr. Macaulay, peace: O Chadwick, A. Il. Smee, 
C Inghs, M.D., Hamad hubb, 5. Ingall, and James M., 

Davies. i 


Institute of Actuaries, December 21.—Mr. S. Brown, 
president, ın the chair, The following gentlemen were elected 
members, vix Fellows, Mesms. Cornelius Walford and Joseph 
tag rane and Associates, Memis, A, C. Waters, Aunslic, 

alon, E. J. Sims, jun, Hemy Jeuloa, James D., Hobson, J. 
Ashton, J. H. Elder, and Joseph Burne. Mr. J, B. Sprague, 
DI A., read a paper “ On the rate of mortality prevauling among 
assuied hives, as influenced by the length of time foi which they 
have been assed.” 

EDINBURGH 

Royal Soclety of Edinburgh, December 20 —Professor 
Kelland, president, in the chai. The Keith Prize for the 
biennial period ending May 1869 having been awarded by 
the Council to Professor P. G. Tait, for his paper “On the 
Rotation of a Rigid Body about a Fixed Pomt,” the medal 
was formally dehyveied to him, after which Professor Kelland, 
in makmg the piesentation, aud he had great pleasure in 
accompanying it with the sum of £57 os. rod. He bnefly 
ieferred to the manner ım which Piofessor Tait was apply- 
ing the method of quate:mions, and mentioned that he was 
now putting on a more solid besis what they mught call the 
mechanical sciences. On every account Professor Tait was 
entitled to the honour which had been conferred upon him, and 
he had no hesitation in saying that this was only the first of a 
series of successes.— Mr. Archd. Geikie icad a pa “On 
the Geological Structure of some Alpine Lake Basins ” In this 
paper the author reviewed the arguments which had been adduced 

y the geologists of Switzerland to prove that the great lakes of 
that HAERES essenfial parts of the aichitecture of the Alps, 
He stated that this view was untenable, for the lakes, instead of 
coinciding with the foldings and fractures of the rocks, mr 
directly across them. He entered in some detail into the geolo- 
gical structure of several of sae ta lakes, particulaly of the 

ze of the Four Cantons, the view of showing that 
between the contortions and dislocations of the 1ocks ond the 
trend of the lake there is no ascertained connection. By a serics 
of diagrams he pointed got howe vest en amount of reek liad Been 
removed from the site of the lake and the adjacent mountains, 
and that it was physically impossible that any :emnant of the 
original surface at the time when the rocks were folded could 
now remain. Particular attention was called to the fact that the 
greatest of the known dislocations of the Al e facture 
which has brought down the miocene against the older teitiary 
and secondary 1ocks—has not given rise to lakes and valleys, 
but actually crosses them, as at the lakes of Geneva, Thun, and 
Lucerne, and in the valleys of the Rhine and Linth. After 
combating the explanation by which the lakes me ieferied to 
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general and special movements of subsidence, the author dwelt 
upon the intimate connection between the Alpine lakes and the 
mnumereble rock basins of the rest of the northein hemisphere. 
This connection, he said, could hardly be accidental. It pointed 
to some ral, cause which had been at work dwing a recent 
geological period, and he could not doubt but that this general 
cause was the thick mantle of ico which, fiom independent 
evidence, can be shown to have enveloped a great of Euro 
end Noith America. The idea of the eiomon of lake basins 
the ponding power of land ice had been first propounded by 
Piofessor Ramsay, and there seemed every reason to believe that 
this view would come eventually to be accepted even by the geo- 
logists of Switrerland. — Professor Ttuner read a preli 
notice of the gieat oner whale recently shanded at Longniddiy. 
It was so om that one of these lage whales found its way to 
our very doors, and there were still so many unsolved problems 
to be worked out in connection with the structme and classifica- 
tion of the lager cetacea, that he gladly availed himself of the 
arrival of the rare visitor to devote such time as he could spaie 
to the study of the huge creature. The length of the ani he 
said, measured fiom the Hp of the lower jaw to the“end of the 
tal, 78 feet 9 inches. The girth of the body, immediately behind 
orice, 
1 feet, whilst around the root of the tail it was only 7 feet 
Gunches. The inner surface of the lower jaw close to its upper 
and on the border was concave, and sloped inwards so as to 
ee ee eres T The 1 from 
the angle of the mouth to the top of the lower jaw, along the 
curved border, was 21 feet 8 inches. The dorsum of the upper 
jaw was not arched in the antero posterior direction. It slo 
tly upwards and backwards to the blow holes, from which a 
ow but readily recognised median ridge passed forwards on the 
back, tally subsiding some distance behind its tip. On each 
side of this ridge was a shallow concavity immediately in front 
of the blow holes, the ridge bifurcated and the idee arc 
backwards, enclowng the nostrils for several inches, then 
subsided. The outer boiders of theu jaw were not straight, 
“but extended forwaid from the angle of the mouth for some 
distance ina gentle cmve, and then rapidly converging m front 


"formed a somewhat pomted tip, Them rounded palatal edges 


“fitted within the arch of the lower jaw. The transverse diameter 
of the upper jaw over its dorsum between the les of the 
mouth was 13 feet 3 inches Fiom the blow holes the outlme of 
the back, curved upwards ond backwards, was uniformly smooth 
and rounded, and for a considerable distance presenied no 
dorsal mesial nd Fiom the tip of the lowe jaw to the 
anterior boider of the dorsal fin, the measurement was 59 feet 
3 inches Behind the dorsal fin the sides of the animal aia 
rapidly downwards to the ventral surface, so that the doisal and 
venhal mesial lines were clearly marked, and the sides tapered 
off to the tail The vential surface of the thioat, and the sides 
and ventral suiface of the chest and belly, were marked by 
numerous longitudinal 1idges and furrows. When he first saw 


the the funiows sepaia the a were -not 
road, whilst the ri 


nor Us fear tod of an inch 


themselves weie im many places 4 inches in breadth; 
but as the body began to swell by the formation of 


from decomposition, the fmrows were opened up, became wider 
and shallower, and the ridges underwent a con diminu- 
tion in breadth. The flipper projected ftom the side of the body 


thirty-one feet four inches the top of .the lower jaw, and 
fourteen feet behind the angle of the mouth. It anved out- 
wards and inwards, terminating in a free, pointed end. The 
distance between the two flippers, measured over the back be- 
tween the anterior boideis of their roots, was eighteen feet six 
inches. On the doisum of the beak and of the cranium, on the 
back of the body, and for some distance down its sides, the 
colour was dark steel, amounting in some nghts almost to black. 
On a line with the pectoral flipper the mdes were mottled with 
white, and on the vential surface inegular, nnd in some cuses 
patches of silver grey or whitsh colour weie seen. The 
doisal fin was steel grey o black, except nea: its posterior border, 
where it was a shade ter and streaked with black lines, The 
anterior of the lobes of the tad, its suface near the root 
and for the anterior two-thids, were black. The u surface 
of the flipper was steel , mottled with white ie root, at 
‘the tip along its posterior or internal border and on the under 
surface oa alga weie seen, on the upper surface near the 
tip, and here they were streaked with black lines ranning in the 
long axis of the iine White patches also extended fiom the 
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100t of the flipper to the adjacent’ parts of the sides of the 
animal The outside of the lower jaw was black, whilst the 
maside was streaked with gieyand brown. The tongue of the 
whale was of enormous sue, The doisum was comparatively 


smooth in front, but at the posterio: part it was elevated into . 


hillocks, which were separante by deep funows. The beleen 
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had a deep black colow, and consisted on each side of the’plates ` 


which projected from the palate into the cavity of the mouth. 
The plates were In 10WS#—370 wee counted on each 
side—which lay somewhat obliquely acioss the palate, extending 
from near the base of the gieat mesial palatal 1idge to the outer 


edge of the pene The plates dimmished in size so much that | 


at the tip, where the two sets of beleen became continuous, they 
were meiely stiff bristles. He was happy to state, however, that 
the skeleton had been secured by the diedi of the Museum of 
Science and Artin this city, who had manted him peimission 
to examine it as soon as it was in a fit state. Prof. M'Donald 
gave it as his opinion that the whale which stianded af Long- 
niddry was a water-bieathing animal, and not an. au-bieathing 
onimal,_-The other paper read was “ On the Agmegntion-in the 
Dublin Lymg-in Hospital.” 
MILAN 
Royal Lombardian Institute, November 11.— Professor 
Schiapsielli communicated a note upon a recent pamphlet by 
Signor Gaetano Baratta, piopomng a method for the geometrical 
tiisechion of any given angle. He showed by a table of measure- 
ments that‘the first angle obtained by M. Baratta’s rule is always 
er than one-third of the primary angle.—Professor Emilio 
Ulmi presented a memoir on the dea force of palla- 
dium in gas batteries. The author was led by the consideration 
of the great athactive force of pelladıum for hydrogen, and the 
fact that the hydrogen thus held by palladium possesses gieat 
chemical activity, to apply it to the construction of batteries. 
He described the mode in which he constructed his betteries and 
the expe:iments performed with them, which showed very com- 
plex actions, but proved that a ium-element has a gieater 
elechio-motor force than one of Giove’s gus elements, because 
bd in contact with peliadmm 1s consideiably more aaydis- 
a ie hah hydiogen in contact with platinum. This electio- 
ill further inci eased if the {am which is in 
contact with oxygen (je, the DET e) is ised. 
—A new determmation of the orbit of Clytie (asteroid 73), with 
ee ides, by th Giovanni Celoria, was communicated by 
rofessor Schiape. 
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Natural History Society, November 29.—-Piincipal Daw- 
son in the chair, Mr. Billings read a pape on the genus 
Somithis, ond some alhed Fossils. The fossils known under the 
names of Scolttans and Arenicolites were described as oe 
of cylindncal or rod-like bodies, which penetiate the layers o 
sandstone i ly downwards, to a distance ing from 
a few lines to two or three feet. There are seveal varieties, the 
most common of which has the rods from one-twelfth to one-fourth 
of an inch in diameter; m another more 1aie form they have at the 
-surface of the beds a wide trumpet-shaped expansion, two or three 
inches acioss, but taper to a point below, where they me, im 
general, moie or less curved nder certain ciicumstances, they 
can be entuely separated from the 1ock, and then mesent the 
appearance of simple cylindneal or conical 10ds of sandstone 
with no internal structure. All the vaiieties me more o: less 
distinctly maiked by a seiies of oblique annulatons—a charac- 
ter which Ma. Billings thought to be of importance, as it seemed 
to show they were ail members of one family of aiganisms. So 
long as these fossils were only known by mens exbibi no 
internal stincture, it was im ible to decide to which division 
of the animal or uii kingdom they belonged. The 
Geological Survey had, however, ascertained that the Potsdam 
formation included a considerable deposit of limestone, m which 
the same fossil forms were found, with the internal structure 
beautifully preserved. By these it was proved that they were 
not the casts of worm-burrows, bat sponges. Mr Billings believed 
that these ancient or ae least many of them, lived in 
the sand or soft ooze of the ocean’s bottom, with their some- 
times wide and trompet-shaped mouths either even with or a 
little elevated above the surface. Dumng the discussion that 
followed the reading of the paper, Dr. Dawson sald that if Mi. 
Billings was night, it would appear that in the seas of the earlier 

tozoic life-had the preponderance. In reply to a ques- 
Hon DF Ni, Whiteaves, Mr. Billings said that siliceous spicule 


Cai 


* 


Dee. 39; 1869 | ° 


were found in great abundance in association with these sponges. 
They were geneially of an elongated pyriform shape (the ‘‘ace- 
rate” fonn of Bowerbank). He supposed they were on y 
calcaieons, but had become siliceous during the piogress of iossih- 

ion. — The next communication was from Dr. Carpenter upon 
“ Different modes of Computing Sanitary Statistics, with special 
reference to the opinions of Mr. Andrew A. Watt.” Upon this 
subject, which ed exclumvely to the statistics of population 
of the city of Montreal, there was an animated discussion. 


NORWICH 


Naturalists’ Society, November 30.—The Rev. J. Cromp- 
ton, the president, in an chair. pr PE IE a long and 
interesting “On the Flight of Bi seeming im- 
possibility 7 ah heavy body supporting itself in mid-air, ‘glidmg 
along, changing its direction at will, apparently violating all the 
known {pices oe nature, is sufiiently astonishing to attract the 
attention and engage the researches of scientific men ; and yet, 
till of late, the subject has been neglected, or the theories formed 
to account for so remarkable a phenomenon have been altogether 
erroneous. The great stumbling-block to the arrival at the 
truth seems to have beer the very naturel idea thet buoyancy was 
the first essential to flight, whereas it is now shown, that so far 
from being an essential, it is an actual impediment. Hunter dis- 
covered the presence of an -cells in the bones and dispersed over 
various parts of the bird’s body, and ıt was believed that by this 
means heated air was used to rende: them lighter, and that it was 
possible by thus inflating the body to increase the bulk,-at the 
same time decreasing the weight; forgetting that additional 
bulk without a corresponding increase of weight would but 
enlarge the surface presented to atmospheric resistance, thereby 
rendering the too buoyant pop et the band the of every 
wind that blows. Sur Charles follows up this idea of exces- 
sive lightness ; but Captain Hatton, in a paper on ‘‘ The Birds 
inhahi the Southern Ocean,” shows that in order to bring 
the c gravity of the albatross to that of the atmosphere, 
the air-cells ın its body should contain 1,820 cubic feet of air 
heated to 108 degs -equal to a sphere of more than 15 feet 
in diameter; or, in other words, they must be 1,200 times the 
sire of the body itself, ‘“ which,” he adds, ‘‘would give it, when 
flying, an aldermanic appearance which I have never observed.” 
It is obvious, therefore, that the air-cells are not intended to aid 
the bid in flight by rendering it lghter than the air ssel. 
After refenmg to the opinions of Sir Charles Bell, Mr. Southwell 

ve an account of the principles enunciated in France by M. de 

cy, who has shown that three grent Hes are absolutely 
essential in all wmged animals—(1) weight, or the force of 
, gravity ; (2) surface, or the area presented to atmospheric remst- 
ance; and (3) foice, or the of projection. Without weight 
the object mught float, but ıt could never fly, there would be no 
resist ng force to form a fulcrum to its movements, and it would, 
in fact, be part of the atmosphere and subject to it, wafted hither 
and thither without the power of . The bird being 
elevated in the an, in virtue of its weight, a force 
always excring itselfin a downward direction, thereby producing 
motion, which, if it has the power to control, will prove the main- 
spring of its flight. In order to counteract this downward 
motion, surface is called into request. The expanded wing is 
ted to a column of air perpendicular to itself, and a new 

w of nature comes’ into operation—that of atmospheric resist- 
ance. This is not sufficient to counteract the foice of gia 
without some mechanical action on the pe:t of the bird, but it 
would ma measure break the force of the fall, causing it 
tod e OF n a a shec! OF Capen fll aa 
a balloon, We should to find the surface increase m pro- 
e to the weight of the animal; but, strange to say, it has 

shown by AL de Lucy that the extent of surface 1s always 
in an inverse ratio to the weight of the wi animal. The 
heavier the anımal, the smaller its wi ce, ieferred to a 
fixed standard. ‘This is shown remarkably m flying insects ; the 
body is very light, but the wing surface us enormous. ‘The bird 
would soon be ht down from muid-ai but for the muscular 
power af depressi i! Scr E and rapidly so as to 
cause the elastic column of the air beneath to 1.¢bound with sufficient 
foice to destroy the remaining effects of pavity and so to equalize 
all the forces as to leave the bird ready to pursue its couse at will 
The most stnking thing about the skeleton of a bird is its great 
lightness combined with stength. By a beautfnl arrangement, 
i acreage sia given tothe wings. The front pait of the 
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and unyielding, well adapted for cutting its way through the 
air; the other feathers become weaker and more pliable as they 
are placed nearei to the body of the bird. The feathers, which 
aie divided into two portions by a nearly central shaft, overlap 
each other, the anterior web, which 1s the stiongest and stiffest, 
being uppermost. When the down stroke wu delivered, the 
wing _to the air an impenetrable and unyielding surface, 
but when the up stroke is made, the yielding 
posterior web of each feather becomes depressed by the resist- 
ance of ‘the air above, thos separating the fenthers so as to 
allow of the era the air; by this means giving the 
maximum amount of force to the down stioke, which would 
otherwise be neutralised by the resistance of the up stroke. But 
this = not all; the under surface of the wing 1s move or less 
concave, while the upper suface u convex. It is obvious, 
therefore, that when the up stroke is made, the aur will rush 
off and the wing ın all directions, but when the motion 
of the wing uw reversed, the air will be gathered up in its 
hollow, and the resistance immensely increased. By a wonder- 
ful contrivance, the same stroke which elevates the bird gives 
ita forwaid motion aiso, Mr. Southwell then gave on elaborate 
description of the mode .in which forward motion is effected, 
from the Duke of Aigyll’s work, “The Reign of Law ” Those 
birds with long and ted wings the prentest 
ae of "RIEA for ae the i marn 
or speed, and the long-winged albatross for both speed 
and endurance. The power of turnmg in flight appears to 
be the result of an involuntary effort, as we tum or incline to the 
left or right ın walking. It is a matter of consderable difficulty 
to obtain reliable data as to the actual velocity with which birds 
travel through the air, The flight’of a hawk, when its powers 
me fully exerted, has been calculated at 150 mules an hour ; the 
usual fight of the eder duck at the rate of 90 miles an hour. 
Audubon estimates the flight of the American passenger pigeon 
at a mule a minute, and the camer pigeon to possess, a an 
average of 50 or 60 miles in a long flight, although over sbort 
distances, as when pursed by a hawk, its is much greater. 
The flight of rooks ee bome to bed with fall stomachs,” and 
taking it easy, Major Ho estimates at about 26 to 30 mile 
an hour ; the speed of the albatross whilst coursing in company 
with a ship, he 1eckons at about 90 milesan hour. The flight o- 
other b such as the swallow, the eagle, and the peregrine 
falcon, has been estimated as of much greater speed. The 
power of passing with ease and iapidity over long distances is of 
vast importance to birds living ın communities. Rooks, far 
instance, would soon ethaust the supply of food in their owa 

urhood. Mr, Stevenson is ed that the guillemo.s 
and gulls seen feeding in Yarmouth and Lowestoft Roads m 
summer, come from great nesting-places on the Yorkshire 
coast ; and Mr. Yarrel states, on the authority of Dr. Jenner and 
the Rey. N. Thornbury, that the domestic pigeons about the 
Hague “make daily maanding excursions at certain seasons of 
the year to the oppomte shore of Norfolk; to feed on vetches—a 
distance of forty leagues.” Mr. Southwell quoted many instances 
of the extrao power of birds to endure protracted flight ; 
and concluded by saymg that man with all his boested skill has 
not been able to construct a machine to enable him to na e 
the air, and, even with the bird before his eyes, he has failed to 
learn its lesson. In the discussion which ensued, Mr. Southwell 
said he hoped his paper would attract attention to the subject of the 
flight of birds, as very little was known about it; the very 
eact that in modern daya men attributed the powers of flight in 
birds to the air-cells filled with hot air, showed how little -he 
principles of flight must have been considered. 


PARIS 


Academy of Sciences, December 90.—M. E. usrel 
presented a note by M. J. M. Gaugain on the electromotive forces 
developed by pletynam in contact with various liquids, The 
author stated that when two platnum electrodes, nef AlaAnised, 
have remamed m an acidulated liquid until they furnish no 
sensible current, if one of them be washed in distilled wnter 
and dned with blotting paper, it becomes negative on agun 
placed in the liquid. The opposite effect is produ with 
solution of potash. - The effect in the latte: case is much genter 
when the electrodes are platinised. The author ascribed this 
phenomenon to a mokao of the elechodes consti 
an a superficial adherence set up between the platmum 
the acid or alkaline substance. He also remarked upon the 


presented to the air in forward flight, 1 stiff | difference of function in platinised and non-platinised electrodes, 
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and sated that with these substances as oppomte electfodes an 
electromotive force, equal, to more than one-fourth of that of a 
Daniell’s couple, 18 at first GEA a but that this unlly 
diminished, This was ascribed im to the slow modification 
of the electrodes in opposite directions. According tothe author, 
the modification In quésuon takes some tume for its production, 
but it is also long persistent ; and he indicated that this property 
of platinam electrodes may be applied to the determination 
of the aad or alkaline nature of liquids,” even when these 
are so dilute as to have no action upon test-papers.— 
M. Peligot read a note “On the presence of potash 
ond the ce of sodn in most planta” He mamtained, 
as on former ocenmons, that soda mw not necessary for the 
nutnuon of plants, and cited expenments made with potatoes 
cultivated close to ond far from the sen, which showed no 
difference of constituents; soda was always absent, M. Boussin- 

ult remarked upon this communication that he had already 
shown, by analyms, that soda was in mony cases for infenor in 
Importance to potash, but he thought the question was especlally 
n geol cal one, the eae Fae of the ground appeannog to be 
of much importance. . Payne considered that spectrum 
analysis should be made use of in this Investigntion.—A discussion 
was rused by BI. Bertrand on M. Carton’s note for the demon- 
stration of the proposition that the three angles of a tnangle 
cannot ba less than two mght angles M. Bertrand explamed 
M. Carton's pro demonstration.—M. Faye called attention 
toa in Genems, in which mules are mentioned os eaist- 
ing tn the time of Abmham, and ted that where there 
were mules the horse must have been known. MM. Roulin 
ond Milne-Edwards remarked that the cited by M. Faye 
probably related to the Hemuornis.—The following papers were 
also communicated :—A note by M. Bulltoni on the Constitutian 
of the Ovum in the Secca/ine ; a note showing thnt odema does 
not always result from the mere lygnture of vessels, but that this 
must be accompanied by paralyars of the vaso-motor nerves, pre- 
sented by M. Claude Bernard on the part of one of bis pupils; 
a second note by M. Pertreux on the Secular Acceleration of 
the Movement of the Moon; a note on the Modificnhuns pro- 
duced in Skins by the operation of Tanning, presented by 
M. Boussingnult on the of one of his pupils; and a note by 
MI. Blaserga on the Graduation of Galvanometers. 


PRAGUE . 

Natlonal Museum of Bohemia, Natural Sciences Bec- 
tion, Nov. 20,—Prof. T. Krejci guve a rdrnmd of his researches 
on the Permian strata at the foot of the Ri birge, on the 
northern frontier of Bohemia The most interesting distret is 
that near Schwadowitz, The Permian strate and the eretaceous 
gnt here form a crest about 2,000 feet in height, the Falten- 
gebirge, which fills up the space between the two masses of the 

iesengebirge and the Adlergebirge. Its elevation is attribut- 
nble to an extensive fault situnted at its southern foot; this same 
fault having ocensioned the denudation of the coal strata of 
Schwadowits which hare Leen actively worked for some years past. 
‘The latter belong partly to the carbonferous formation, partly 
to the Permian, which a good number of es lm com- 
mon, just as in the basin of Schlan, near Prague, thus indicating 
a ual transition from the one of these formations to the 
other. To the south of the Schwadowitz fault extends an 
abruptly -elevated mdge of Permian and cretoceous grit, the 
former of which 1 in renlity the n of on ancient fjord of 
the cretaceous sea running up (from the ¢lirectlon of Hronar) fare 
into the Perminn strata, Sinulor cretaceous fjords ore found in 
the primiuive strate near Craslaw, In the centre of Bohemia, and 
at Kueslingswalde, ın Silesia. At the northem foot of the Fal- 
tengebirge, near Radoventz, there 1s also a deposit of coal sup- 
posed for a long tume to be carboniferous, but now acknowledged. 
to be Permian —M. O. Feistmantel reported on the fossil plants 
of Schwndowits collected by himself and ML Krejcl, in 1869. 
This t yields in point of mchness to that of Knadnitz: 
nevertheless, M. Ferstmantel hos discovered neatly 2,000 
spécimens foity-eight species, only one of which (from this mine) 
was known to M. Etu . These remains ore arranged 
in. three zones. The lowest, that of the pure schist, contains 
Ptrender (Leuchepterts, Alepihopieris, Nexropleris, Sphenepteris 
Adantite,, Cyathertics), ond Equisetaces (Calamsles, Asterephyt- 
lites, Aanularra, Spkenb phylum), The second zone, that of 
the black schist, contains Lycopodincere (Lefsdedendren, Le- 
picdestebus, Lycopedites, Sagenarta), Noggerathice VEE 
sVeggerathta), Sigilarwe (Srgi//arta, Stigmaria). third, 


that of coal, contains only Sigillaria and Sugmaria. At Rad- 
ganice, where fossil trunks of Araucana in the red prit weie the 
only remains of plants heretofore observed, M. Feistmantel 
obtained from the Pepnian coal eleven species of the genera 
Annularia, Asterephylites, Sphenophyllum, AlAtsopteris, Cy- 
atheriles, Calamites, ond Stigmarta, fine specimen from this 
locality shows that Mailena spicata ts the fruit of Ca/ameder 
Sackom, and the constant presence of Stigmarna without Sigil- 
laria is a strong argument agħinst the received doctrine 
Stigmaria Ís the root of Sigil ; 
ovember 24.—-Prof J. Blazek demonstrated, by on elegant 

method, and without use of the higher calculus, a series 
of theorems relatmg to paydedra maxima inscribed in an ellip- 
soid of three nxes. The latter being considered as n sphere dis- 
torted according to certain laws, the author demonstrates that 
the corpera maxima inscribed in the sphere are distorted accord- 
ing to the same laws, and that this likewise holds good for the 
corpora maxima of the derivative ellipsond.—M. T. ky ex- 
ae his views of the botanical geography of Asm. AL 

risebach has recently divided Asin {nto four botanical pro- 
vinces— Western, or that of the steppes; Eastern, or Chinese; 
Boreal, o1 Siberinn ; and Southern, or that of Indian M. Palac 
aa admits two provinces, the one Souther, the othe: Bo 
including in the latter the whole of Asia beyond the Himalayas, 
because the first three provinces of M. Gnsebach do not ap to 
him to difer morefrom one another in regnrd to their flora H eee 
sub-provinces gf each do. The author lays special stress upon 
the tropical species {nhabiting China—where they ore not arrested 
by steppes—-as for as Pekin, and even os for as the Amoor. 
According to him the existing flora of Central Asia is an invasion 
of the Mediterrnnenn flora, which took place after the elevation 
of the Turcoman plateau in the place of the ancient post-tertiary 
sea between Europe and Asin. The pnncipal obstacle in the way 
of researches connected with botanical peomaphy is the diveruty 
of the views adopted by various botanists ; one species of Hooker, 
Wallich, &c., being at lenst equivalent to twenty-five species 
of Maxmmowicz, Ruprecht, and most of the German botanists, 
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THURSDAY, JANUAR 
——————————————————————— A 


ON THE LABOURING FORCE OF THE 
HUMAN HEART 


“| eee is no organ in our bodies that has a more 

important influence upon health, at all ages of our 
lives, than the heart, whose rhythm and force are governed 
by laws of nerve-force, of which we are at present almost 
totally ignorant. Regarded, however, from a mechanical 
point of view, as a hydraulic pumping machine, our know- 
ledge of the heart i is more accurate, and may yet lead the 
way to greater knowledge of the physiological action of 
this vital organ. 

I propose, in the present communication, to give an 
estimate of the daily labouring force of the human heart, 
and to compare it with that of other muscles, such as 
those used in rowing or climbing, reserving for a future 
commmunication the proof of the data to be now employed. 

The heart, regarded as a pumping machine, consists of 
two muscular bags (ventricles), one of which drives the 
blood through the lungs, and the other through the entire 
body. This blood is forced, by a pumping action, repeated 
seventy-five times each minute, through both lungs and 
body, and experiences in each case a resistance which is 
measured by the hydrostatical pressure of the blood in 
the pulmonary artery and aorta. The remstance offered 
to the circulation of the blood, by the capillary vessels of 
the lungs and body, is different ; but the total quantity of 
blood that passes through the lungs and body in a given 
time, must be the same; from which it follows, that the 
resistance offered by the capillanes must be in the pro- 
portion of the hydrostatical pressure in the great artenes 
leading from the ventricles of the heart If, therefore 
we knew that pressure for one side of the heart, and the 
relative forces of the two ventricles in contracting, we 
should know the entire resistance overcome by the heart 
at each of its beats, 

If, in addition to the hydrostatical pressure in one 
ventricle, and its ratio to that in the other ventricle, 
we knew also the quantity of blood forced out of each 
ventricle against this pressure, we should have all the 
elements necessary to calculate the labouring force of the 
heart, as will be presently shown. 

I demand, therefore, that my reader shall grant me, 
provisionally, the following postulates, which are neces- 
sarily three in number-:— - 

I, That three ounces of blood are driven from each 
ventricle at each stroke of the heart. 

Il. That the hydrostatical pressure in the left ventncle 
and aorta, against which the blood is forced out, amounts 
to a column of blood 9'923 feet in vertical height. 

III. That the muscular force of the Jeft ventricle, in 
contracting, bears to that of the right ventricle the pro~ 
portion of 13 to 5. 

With these postulates granted, we may now proceed to 
calculate the daily labouring force of the heart as follows. 

_ At every stroke of the heart, three ounces of blood are forced 
out of the left ventricle against a pressure of a column of 
«blood 9°923 feet ın height. The work done, therefore, at each 
stroke 1s equivalent to lifting three ounces through 9'923 
feet. This work is repeated 75 times in each minute, 
and there are 6o X 24 minutes in the day. Hence, the 












eit, ventricle. of therpen 


3x 9'923 x af x 24 ounces lif rou 
or, since there are J ‘dincesin'the pound, a 
in the ton, the work done by the left ventricle 


in one day is Se Sa : AUK X34 tons b 
one foot. Multiplying and dividing out this 
find the daily work of the left ventricle is 89°7 
The work done by the right ventricle is five-t] 
this quantity (post. III.) ; the daily work of t! 
tricle is therefore 34°502 foot-tons. Addin: 
quantities together, we find for the total daily 
human heart 124°208 tons lifted through one ! 

It is not easy for persons unaccustomed t 
culations to appreciate quickly the enormou 
labouring force denoted by the preceding rc 
order to facilitate this appreciation, I shall 
with the following descriptions of labour '— 

1. The dady labour of a working man. 
2, The work done by an oarsman in an cig 
race, 
3. The work done by locomotive engines 
chmbing a height. 

1. The daily labour of a working man, di 
various kinds of labour, from observations 
many months, is found to be equivalent to 35 
through one foot, during the ten hdéurs that 
stitute the day’s work, This amount of work 
three times the work done by a single heait, 
and night for 24 hours: thus, three old wo 
beside the fire, alternately spinning and sleepv 
work, by the constant beating of their heart 
be done in a day by the youngest and stronge 

2. If an Oxford eight-oar boat be propel 
the water at the rate of one knot in seven r 
resistance offered by the water may be c' 
81°36 lbs. by calculation, or at 74°15 Ibs. by a 
vation. From this result, dnd from the fa 
ounces of muscle are employed by each o 
oarsmen, we can calculate that 15 foot-poun 
are expended by each ounce of muscle d 
minute of work, 

No labour that we can undertake is regard 
severe than that of the muscles employed du 
race; and yet this labour, severe as it 15, is 
fourths of that exerted day and night during | 
of our hearts, 

o The average weightof the human heart, whic 
with age (for obvious reasons), may be esti 
the following tables :-— 


daily wor of, the, 





Av 

1. Meckel . pe 
2. Cruvelhier i 
3 Boullend . g.: 
4 Lobstein gt 
j Boyd a 30—40) 10 « 
Boyd (æt. 40—50 Iot 
Mean 9°35 


From this weight, a the work dine by th 
one day (124 foot-tons), we can calculate the 
by each ounce of the heart in one minute, as fo 

Work done by the human heart, in foot-p 
124°208 X 2240 


ounce per minute, 9°39 X 24 X 60 


= 20°576 for 


“dg ne work aone DY tHe 


miready stated) in the pro- 
3 

i ide of stating the wonderful 
energy of the hun, Ł Let us suppose that the 
heart expends its entu. “sce in lifting its own weight 
vertically; then the total height through which it could 
lift itself in one hour is thus found, by reducing the daily 
work done jn foot-tons (124'208) to the hourly work done 
in foot-ounces, and dividing the result by the weight of 
the heart in ounces :— i 

Height through which the human heart could raise its 

oe 124'208 X 2240 X 16 

own weight in one hour 24 X 9'39 19754 ft. 

An active pedestrian can climb from Zermatt to the 
top of Mont Rosa, 9,000 feet, in nine hours; or. can hft 
his own body at tbe rate of 1,000 feet per hour, which is 
only one-twentieth part of the energy of the heart. 

When the railway was constructed, from Trieste to 
Vienna, a prize was offered for the locomotive Alp engine 
that could lift its own weight through the greatest height 
in one hour. The prize locomotive was the “ Bavaria,” 
which lifted herself through 2,700 feet in one hour; the 
greatest feat as yet accomplished on steep gradients. 
This result, remarkable as it is, reaches only one-eighth 
part of the energy of the human heart. . 

From whatever mechanical point of view, therefore, we 
regard the human heart, it is entitled to be considered as 
the most wonderful mechanism we are acquainted with. 
Its energy equals one-third of the total daily force of all 
the muscles of a strong man; it exceeds by one-third the 
labour of the muscles in a boat-race, estimated by equal 
weights of muscle; and it is twenty times the force of the 
muscles used in climbing, and eight times the force of the 
most powerful engine invented as yet by the art of man. 

No reflecting mind can avoid recognising in its per- 
fection, and regarding with reverential awe, the Divine 
skill that has constructed it, á 
SAMUEL HAUGHTON 





THE .SCIENCH OF LANGUAGE 


Darwinism tested by the Science of Language. Translated 
from the German of Professor st Schleicher, 
by Dr. Alex. V. W. Bikkers. pie EG 
Hotten, 1869.) 


T is not very creditable to the students of the Science 
of Language that there should have been among them 

so much wrangling as to whether that science is to be, 
treated as one of the natural or as one of the historical 
sciences. They, if any one, ought to have seen that they 
were playing with language, or rather that language was 
playing with.them, and that unless a proper definition is 
first given of what is meant by nature and by natural 
science, the pleading for and against the admission of the 
science of language to the circle of the natural sciences 
may be carried on ad tnfinitum. It is, of course, open to 
anybody so to define the meaning of nature as to exclude 
human nature, and so to narrow the sphere of the natural 
sciences as to leave no place for the science of language. 
It 1s possible also so to interpret the meaning of growth 
that it becomes inapplicable alike to the gradual formation 
of the earth’s crust, and to the slow accumulation of the 


‘ Anmus of language. Let the definitions of these terms be 







DIANUY iid Ue ana the controversy, if it will not cease 
at once, will at all events become more fiuitful. It will then 
turn on the legitimate definition of such terms as nature 
and mind, necessity and free-will, and it will have to be 
determined by phuosophers rather than by scholars. 

Unless appearances deceive us, it ıs not the ten“ 
dency of modern philosophy to isolate human nature 
and to separate it by impassable barriers from nature at 
large, but rather to discover the bridges which lead from 
one bank to the other, and to lay bare the hidden founda- 
tions which, deep beneath the surface, connect the two 
opposite shores. It is, in fact, easy to see that the old 
medis:val discussions on necessity and free-will are 
turning up again in our own time, though slightly dis- 
guised, in the discussions on the proper place which man 
holds in the realm of nature; nay, that the same anti- 
nomies have been at the root of the controversy 
from the days when Greek philosophers maintained 
that language existed either guce or fioe to our own 
days, when scholars range themselves in two hostile 
camps, claiming for the Science of Language a place 
either among the physical or the historical branches of 
knowledge. 

It is by supplying a new point of view for the considera- 
tion of these world-old problems, that Darwin’s book “On 
the Origin of Species” has exercised an influence far 
beyond the sphere for which it was originally intended. 
The two technical terms of “ Natural Selection” and 
“ Struggle for Life,” which are in reality but two aspects 
of the same process, are the very categories which 
were wanted to enable us to grasp by one effort of 
thought the reciprocal action af the one on the many and 
of the many on the one; the mutual dependence of in- 
dividuals, species, and genus ; or, from another point of 
view, the inevitable limitation of spontaneous action by 
the controlling influences of social life. I may be 
allowed to repeat what I said on a former occasion :— 
“Who has thought about the changes which are brought 
about, apparently by the exertions of individuals, but 
for the accomplishment of which, nevertheless, individual 
exertions would seem to be totally unavailing, without 
feeling the want of a word—that is to say, in reality, of 
an idea—to comprehend the influence of individuals on 
the world at large, and of the world at large on individuals; 
an idea that should explain the failure of Huss in reform- 
ing the Church, and the success of Luther; the defeat of 
Pitt in carrying parliamentary reform, and the success of 
Russell? How are we to express that historical process 
in which the individual seems to be a free agent, and 
yet is the slave of the masses whom he wants to influence; 
in which the masses seem irresistible, and are yet swayed by 
the pen of an unknown writer? Or, to descend to smaller 
matters, how does a poet become popular? How does a 
new style of art or architecture prevail? How, again, does _ 
fashion change ?— how does what seemed absurd last 
year become recognised in this, and what is admired in 
this become ridiculous in the next seasonr Or take 
language itself. How is it that a new word, such as ‘to 
shunt,’ or a new pronunciation, such as ‘gold’ instead of 
‘goold, is sometimes accepted, while at other times tha, 
last words newly coined or newly revived by our best 
writers are completely ignored or fall dead? We want an 
idea that is to exclude caprice as well as necessity—that 
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is, to include individual exertion as well as general co- 
operation—an idea applicable neither to the unconscious 
building of bees, nor to the conscious architecture of 
human beings, yet combining within itself both these 
operations, and raising them to a new and higher con- 
ception. You will guess both the idea and the word, if I 
add that it is likewise to explain the extinction of fossil 
kingdoms and the origin of new species :—it is the idea of 
‘Natural Selection’ that was wanted, and being wanted 
it was found, and being found it was named. It is a 
new category, a new engine of thought ; andif naturalists 
are proud to affix their names to a new species which they 
discqver, Mr. Darwin may be prouder, for his name will 
remain affixed to a new idea, to a new genus of 
thought.” * 

Professor Schleicher, whose recent death has left a gap 
in the ranks of the students of language which it will be 
difficult to fill, has wntten down the impressions which 
he, as a comparative philologist, received ‘from a perusal 
of Mr. Darwin’s work, in a letter addressed to his dis- 
tinguished colleague, Professor Haeckel, of Jena. It is 
but a slight sketch, and it would not be fair if the English 
public took the measure of Professor Schleicher’s powers 
from the translation of his pamphlet which has just been 
published by Dr. Bikkers, under the somewhat inappro- 
pnate title of “Darwinism tested by the Science of 
Language.” Professor Schleicher could ‘hardly have 
thought that the truth or falsehood of Mr. Darwin’s theories 
depended on any test that can bg applied to them by 
the Science of Language. But he thinks nghtly that the 
genesis of species, as explained by Mr. Darwin, receives 
a striking illustration in the genealogical system of lan- 
guages, and particularly of the Aryan and Semitic 
languages ; and he very properly calls attention to the 
fact, that as this ramification of human speech took place 
within what may be called, 1f not historical, at least post- 
tertiary times, it may be useful as a kind of confirmation 
of Mr. Darwin’s theory, which postulates a similar process 
in far more distant penods of the world’s history. “We 
observe,” he says, “during historical periods how species 
and gencra of speech disappear, and how others extend 
themselves at the expense of the dead. I only remind 
you, by way of illustration, of the spread of the Indo- 
Germanic family, and the decay of the American lan- 
guages, In the earlier times, when languages were 
stil spoken by comparatively weak populations, this 
dying-out of forms of speech was, no. doubt, of much 
more frequent occurrence, and, as the idioms of a highe» 
organisation must have existed for a very long time, it 
follows that the pre-historic period in the life of speech 
must have been a much longer one than that which falls 
within the limits of historical record..... It is very 
possible that many more species of speech pérished 
dunng the course of that time than the number of those 
which have prolonged their existence up to the present 
day. This explains the possibility of so great an exten- 
sion as, for instance, that of the Indo-Germanic, the 
Finnic, the Malay, and South African families, which, 
over a large territory, branched off into such a multitude 
of directions. A simular process is assumed by Mr. Darwin 
with regard to the animal and vegetable creation ; that is, 


+ “Tectures on the Science of Language.” Second Serien Second 
Editon, p 309 
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what he calls ‘the struggle for life’ A multitude of 
organic forms had to perish in the struggle in order to 
make room for comparatively few favoured races.” 

Although this struggle for life among separate languages 
erhibits some analogy with the struggle for life among the 
more or less favoured species in the animal end vegetable 
kingdoms, there is this important difference that the defect 
and the gradual extinction of languages depend frequently 
on external causes, f.e. not on the weakness of the lan- 
guages themselves, but on the weakness, physical, moral, 
or political, of those who speak them. A much more 
striking analogy, therefore, than the struggle for life 
among separate languages, is the struggle for life among 
words and grammatical forms which is constantly going on 
in each ląnguage. Here the better, the shorter, the easier 
forms are constantly gaining the upper hand, and they really 
owe their ‘success to their own inherent virtue. Here, if 
anywhere, we can learn that what is called the process of 
natural selection, is at the same time, from a higher point of 
view, a process of rational elimination ; for what seems at 
first sight mere accident in the dropping of old and the 
rising of new words, can be shown in most cases to be 
due to intelligible and generally valid reasons. Sometimes 
these reasons are purely phonetic, and those words and 
forms are seen to prevail which give the least trouble to 
the organs of pronunciation. At other times the causes 
are More remote, We see how certain forms of grammar 
which require little reflection, acquire for that very reason 
a decided numerical preponderance ; become, in fact, what 
are called regular forms, while the other forms, gene- 
rally the more primitive and more legitimate, dwindle 
away to a small minority, and are treated at last as 
exceptional and irregular. In the so-called dialectic 
growth of languages we see the struggle for life in full 
play, and though we cannot in every instance explain the 
causes of victory and defeat, we still perceive,as a general 
rule, that those words and those forms carry the day which 
for the time being seem best to answer their purpose. 
Why did the French use sazson, i.e. mansion, for house? 
Because casa having dwindled down to ches was not 
sufficiently distinct in pronunciation, and because domns 
being frequently used for ecclesiastical buildings, was no 
longer sufficiently precise in its meaning, if applied to an 
ordinary house. Why do verbs in zr, like jfnir, form the 
plural nous finissons, instead of nonus finons? Because 
the example which was set in Latin by the early formation 
of so-called inchoative verbs, like dwrescere, florescere, 
tniplescert, gemiscert, proved attractive, partly on account . 
of its removing any doubts on the exact termina- 
tions of a verb, partly because of its giving 4 fuller body 
to monosyllabic verbs. Thus fuisære was substituted for 
finire in all tenses but the infinitive, the perfect, the future, 
and the conditional ; and while this new species, the so- 
called second cinjugation, was gradually being established, 
a few scattered remnants only survived of the former race, 
fossilised, petrified, or, as they are called in grammatical 
parlance, irregular, such as nous venons from venir, 
nous partons from partir, &c. 

There is one point on which Professor Schleicher seems 
to have misapprehended the meaning of Mr. Darwin. 
According to him, the different species of the Aryan as 
well as of the Semutic languages presuppose cach a 
typical language from which they are genealogically 
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derived. ‘There was, according to him, an ancient Aryan 
language, not only perfect and complete in itself, but so 
constituted that it contained the germs of everything 
which we find in Sanskrit, Greek, Latin, German, 
Celtic, and Slavonic. Such a language may no doubt 
be constructed theoretically, in the same manner as 
out of French, Italian, Spanish, and Portuguese, some 
kind of Latin language might be reconstructed. But 
such Latin would be very different from real Latin. 
Historically the admission of type-languages is perfectly 
impossible. No one would think of deriving the ancient 
Greek dialects from one actually existing common language 
containing within itself the germs of every dialect, No 
one could realise a language which should be at the same 
time both High and Low, and yet neither High: nor Low 
German. What kind of language could the primitive 
Celtic have been, if it had to combine the peculiarities of 
the Gadhelic and the Cymric branches? How could a 
common Italian language have existed, if it had to main- 
tain and to neutralise the distinctive features of Oscan, 
Latin or Umbrian speech? What applies to the dialects 
of each language, applies with the same force to all these 
languages in common, when considered themselves as 
dialects of Aryan speech, As we cannot derive the Greek 
dialects from a presupposed primitive coo}, we should not 
attempt to derive the great, dialects—viz. Greek, Latin, 
Celtic, Teutonic, and Slavonic—from a presupposed 
primitive Palmo-Aryan type of speech, In tracing the 
origin of species, whether among plants or animals, we do 
not begin with one perfect type of which all succeeding 
forms are simply modifications, but we begin with an 
infinite variety of attempts, out of which by the slow but 
incessant progregs of natural selection, more and more 
perfect types are gradually elaborated, some of which are 
still further improved by artificial domestication. It-is 
- the same with languages. -The natural state of language 
consists in unlimited dialectic variety, out of which, by 
incessant weeding, more and.more definite forms of 
languages are selected, till at last by literary’ cultivation 
those highly elaborated classical languages are produced 
which, in spite pf their beauty, are nevertheless abnormal 
and unnatural, and invariably die without leaving any 
offspring. New languages do not spring from classical 


parents, but -draw'their life and vigour from the spoken’ 


rustic and -vulgar dialects. No reader of Mr. Darwin’s 
books can fail to see that an analogous process pervades 
the growth of a new species of language, and of new species 
of animal and vegetable life.. But these analogies should 


not be carried too far. At all events we should never |° 


allow ourselves to forget that, if we speak of languages as 
natural productions, and of the science of language .as 
one of the natural sciences, what we chiefly wish to say 15, 
that languages afe not produced by the free-will of imdi- 
viduals, and that if they are works of artpthey are works 
of what may be called a natural or unconscious art—an 
- art in which the individual, though he is the agent, is not 
a free agent, but checked and governed from the very first 
breath of speech by, the implied co-operation of those to 
whom his language is addressed, and without whose 
acceptance language, not being era would cease 
to be language. - 

There are other spheres of ana activity to which 
the same remark applies, but to none so much as to 
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language. It might be said, and it has been said by 
high authorities, that neither m framing his codes of -~ 
law, nor in settling the rules of morality, nor in believing 
the truths of religion, is man an entirely free agent, but 
that the freedom of the individual is necessarily limited by 
the pressure exercised by all upon all; and by the circum- 
stances and conditions of the age in which we live. 
It is trte, also, that -the science of psychology, which 
forms the basis of juridical, ethical, and religious science, 
is imperfect unless it has its foundations in physiology. 
“Ia tendance de la physiologié moderne,” as M. Claude 
Bernard remarks, “est donc bien caractérisée ; elle veut 
expliquer les autres phénoménes intellectuels au méme 
titre que tous les autres phénomènes de la vie; et si elle 
reconnait avec raison qu'il y a des lacunes plus ‘considér- 





ables dans nos connajssances relativement aur mécanismes - 


fonctionnels de l'intelligence, elle n’admet pas pour cela 
que les mécanismes soient par leur nature ni plus ni moins 
accessibles à notre investigation que ceux de tous les 


autres actes vitaux ?” 


But in none of these spheres of mental activity is the 
freedom of the individual so completely absorbed, and all 
but annihilated, as in the sphere of language.” Not only 
are the first impulses of language purely physical; not 
only is the material of language entirely dependent on the 
physical organs, such as they are; not only does the 
activity of the functional nervous centre of speech become 
quickly habitual, automatic, and almost instinctive, but even 
in its purely mental aspect, language rests from the very first 
on an unconscious compromise, Speech in its very nature 
is mutual: even a mere exclamation is nothing unless it 
is understood. Even now we do not speak to others as 
we should speak to ourselves, but speak their language 
rather than our own, So it was, only in an infinitely 
higher degree, in the first formation of speech. If we 
represent the individual speaker by 1, and the unlimited 
number of his fellow-creatures by x, the conscious free- 
dom of action which can be claimed for any mdividual 
speaker may be expressed by 1/x, a quantity oscillating 
between one diyjded by one, and one divided by infinity, 
With every generation this x becomes larger and larger, 
because it includes not only. the present, but the more 
powerful influence of the past, till at last use and habit 
exercise the power of a tyrant, 


“Quem penes arbitrinm est ot jus et norma loquendi,” 


and whose behests we can no more think of disobeying 
than the laws of nature, 

It is but fair to state, in conclusion, that the first sug- 
gestion of the necessity of admitting some of the so-called 
moral sciences to the circle of the natural sciences came, 
not from the students of psychology and giossology, but 
from the historian of the inductive sciences, who saw that 
the old definition ofnatural science was becoming too narrow, 
and that with a new definition the circle of physical know- 
ledge had necessarily to be widened, Dr. Whewell wrote in 
1845 :-—“We have seen that biology leads us to psychology, 
if we choose to follow the path ; and thus the passage from 
the material to the immaterial has already unfolded itself 
at one point ; and we now perceive that there are several 
large provinces of speculation which concern subjects 
belonging to man’s immaterial nature, and which are 
governed by the same laws as sciences altogether physical 
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It is not our business to dwell on the prospects which our 
philosophy thus opens to our contemplation ; but we may 
allow ourselves, in this last stage of our pilgrimage among 
the foundations of the physical sciences, to be cheered and 
animated by the ray that thus beams upon us, however 
dimly, from a higher and brighter region.” 

Max MULLER 


THE UNIVERSE 


The Universe; or, the Infinitely Great and the Infinitely 
Little, By F. A. Pouchet, M.D, &c. Pp. 790 343 
sa bat 4 coloured plates. (London: Blackie 
an Sout” 


WHAT a charming title |” was the thought which first 
came to us when we saw the announcement of 
this splendid book “What a terrible title!” was the 
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thought which swiftly followed. Is it a message from 
some modern prophet to a people, who, having eyes, see 
' not, and having ears, hear not; unploring them to take 
heed to the tale written in every character in all space, 
and chanted in every note by every atom, so long and so 
often in vain? Will it tell us of the signs written in lines 
of light and lines of black, which have been travelling 
earthward from the outermost space since the oldest time, 





til now unnoticed and unread? © Will ic speak of the oozy 
mother of living things, which lies and creeps and gious 
over the whole bottom of the ocean’s depths, and comes 
and goes in every little stagnant pool and shmy puddle? 
Will it teach us of the quivering flight of atoms in every 
fire that burns on earth, and in the flaming ministers 
which rush through illimitable space ; of the fairy chains 
which are welded when the chamber window 18 sculptured 
with the frost, and which hold in bonds the elements of 
the salt that is spilt ; and of the giant chains which curb 
the comets and bind the invisible stars to us? Wil it 
make us to know the great pulsations which shake the 
earth, and the little throbs which stir the tiny cells of every 
thing which lives and dies? 

All notions of this land were scattered to the winds 
when the volume came into our hands, The prophets of 
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old were clothed in sackcloth and ashes, and those or 
to-day go about in black, mourning for the sins of the 
people ; but this work 1s resplendent in purple and gold— 
a very Dives among books. And every anticipation of a 
piophehc wail died away when we found that the author 
was a Frenchman. 

It is just such a work as might be expected from a 


nimbie-witted gyrating Gaul, a sort of petit maitre of 
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omniscience. We remember to have heard a criticism 
passed on a controversial work, made up of many short, 
somewhat disconnected chapters, to the effect that it 
reminded the reader of a dog in a kennel coming out at 
intervals to have a short sharp bark, and then quickly 
going in again. “The Universe,” in a somewhat similar 
manner, reminds us of the dissolving-views at which the 
lecturer goes in and out at every view. It is, in fact, a 
pictorial entertainment, in which M., Pouchet takes the 
reader, agreeably and without exertion, through all time 
and all space, with remarks by the way. A picture is 
presented and the author tells us a little about it, playing 
all the while (so that the affair may not be tedious)’ a 
pretty accompaniment of eloquent diction, charming 
fancies, and pleasing sarcasm; then another picture is 
put before the readers, and again another entertainment 
is begun and finished in like fashion. In this way the 
author brings before his audience something about 
most things, treading with a light fantastic mind over 
the animal and vegetable kingdoms, the formation of 
. the globe, fossils, volcanoes, glaciers, the sun, the stars 
and immensity, and many other things besides; and 
as dissolving-views generally end, or used to end, with a 
chromatrope, so M. Pouchet finishes with an amusing 
chapter on monsters and superstitions. To every topic 
there is a picture. We have reproduced two of the 
smallest and simplest ; but a very large number of them 
are extremely beautiful full-page drawings. And if in 
them the naked truth is anywhere departed from, it is 
only for the purpose of heightening the entertainment. 

Our readers will already have seen that we regard the 
letter-press as subsidiary to the pictures; and as far as 
we can judge, that seems to be also M. Pouchet’s own 
view. The great fault we have to find with the writing, 
relates to the extreme elegance of the diction, In Eng- 
land we generally talk of bird’s nests, but M. Pouchet 
dwells with zest on the Nuptial Arbour of the Bower 
Birds ; and in the same spirit we have a good deal about 
“the Nuptials of Plants.” In the next edition we shall 
probably hear something about the Hymeneals of Ba- 
thybius. 

It is an old question which has purled many genera- 
tions of mothers and nurses, “ whether it is better to give 
a child his powder in jam until he discover the deception, 
or to be straightforward from the beginning and make the 
powder go down all nasty as it is” And we may take it 
for granted that to the general reader simple naked 
scientific truths are at first as unpalatable as medicine; so 
that with them too the question of what the old apothe- 
caries used to call “a vehicle” has always to be con- 
sidered. This question we do not pretend to. decide, 
however strong our own private convictions may be ; but 
‘to those who range themselves on the side of jam we may 
recommend this volume as a most skilfully prepared, and 
not unwholesome confection, with not too»much medicine 
in it, The author states in his preface that he wrote it 
in the hope of exciting some love of science in his readers, 
and the researches which have made his name distin- 
guished, are evidence that he has himself a real love of 
science to no small degree. We can readily imagine how 
a mind, especially a young mind, fascinated by these 
beautiful pictures and interested in the lightsome narrative, 
should let the things grow upon him until there sprang 
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up an actual fondness for plain scientific truth, and he came 
at last to think that “the medicine was food.” To such, 
and towards such an end, we can heartily commend it. | 





OUR BOOK SHELF 
The Origin of the Seasons. B Sr Mossman. (Edin- 
burgh : Blackwood & S 


1509) ced by 


A PLEASANTLY written and eae Sie 
ee coupled ma a theory. Mr. Mossman 
difficult task. He proposes to solve a 
complex pro ler on very simple principles. Unfortu- 
y-his principles are unsound ; and overlooking this, 
there remains the objection that th do not solve his 
a: This problem is the well-known fact that in 
seen PP existed in high latitudes—as far north 
or example—whose analogues are now only 
ae ee In ‘he ics. Mr. Mossman explains this very 
simply. The obliquity of the ecliptic is now slowly de- ` 
creasing ; therefore it must once have been increasing, 
and doubtless—though ee es was at 
one time no obliquity: ose etual 
reigned on the ene But there pega a aerics fer 
hea he says, “directed chiefly towards the northern 
hemisp almost exclusively,” and this hemisphere be- 
coming overweighted, na y began to incline, The 
inclination became at length perhaps twice as great as at 
resent, or even more; but then the southern hemisphere 
began in its turn to be upheaved, and so checked the in- 
crease of inclination, and caused the present process of slow 
decrease. Mr. Mossman thinks there is nothing in this 
“ contrary to the universal law of gravitation,” ina o WE 
which he would modify were he more 
law. The want of balance he speaks of would aed a 
cession and nutation, but not the inclination of the earth’s 
axis. Su ee rag gravity were on his side, however, and 
we granted his extension of the tropics, he should re- 
member that the Arctic regions would be equally extended. 
If he brings the northern tropic to the latitude of London, 
he has brought the Arctic circle to the latitude of Madrid. 
Tropical plants in the latitude of Paris, say, would fare ill 
under this arrangement. 


Recherches sur la Faune de M. car et de ses Dépen- 
dances. I: Partie: Relation de Voyage. Par 
Francois P. L. Pollen. (Leyde: Steenhoff, 1868.) 

M. POLLEN, being fond of sport, and having a mind 

to travel, after consulting Professor Schlegel, started 

for Madagascar, and spent there a consid erable time 
exploring that and the neighbouring islands, having 

M. C, Van Dam for companion and preparer of &c. 

He now publishes the results of his expedition, in large 

quarto, with profuse illustration in the form of lith 

tes. There are to be five to this ‘work -{i) The 
account of the ition, (2) the mammifers an he 

G3) a Ra a Magn ei the fish ae hg ee the insects, crustacea, an 

first himself, whilst Pro- 

n i Schlegel, Blocker Vollenhoven, Herklots, and 

Selys nae foes ps assist in the more strictly sciennfic 

ortion. present we have only M. Pollen’s account of 

voyage before us, which is written in a popular style— 

as he says in the preface—and is as interesting as could 

be We should sup Eee e Pollen is not 

himself profoundly scientific ; he has good assistance 
for the rest of his work. 


Country Walks of a Naturalist with his Children, By 
Rev. W. Houghton, (London: Groombridge’ and 
Sons, I 

ate author aana children of a some- 

what larger growth than he has had in view, we think he 


would have succeeded. ree Pees of the-book ™ 
will hardly please boys and girls capable understanding 
the more solid partions, 
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A PLEA FOR THE MATHEALATICIAN 
II. 


| MIGHT go on, were it necessary, piling instance upon 

instance to prove the paramount importance of the 
faculty of observation to the process of mathematical dis- 
covery.* Were it not unbecoming to dilate on one’s personal 
experience, I could tell a story of almost romantic interest 
about my own latest researches in a field where Geometry, 
Algebra, and the Theory of Numbers melt in a surprising 
manner into one another, like sunset tints or the colours 
of the dying dolphin, “ the last still loveliest” (a sketch of 
which has just appeared in the Proceedings of the London 
Mathematical Society),t which would very strikingly illus- 
trate how much observation, divination, induction, experi- 
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mental trial, and verification—causation, too (if thh means,’ 


as, if it mean anything, I suppose it must, mountin, from 
phenomena to their reasons or causes of being)—have to do 
with the work of the mathematician. In the face of these 
facts, which every analyst can vouch for outof his own know- 
a and personal experience, how can it be maintained, 
in the words of Professor Huxley (who, in this instance, is 
speaking of the sciences as they are in themselves and 
without any reference to scholastic discipline), that Mathe- 


matics “is that study which knows nothing o esate 
o 


nothing of induction, nothing of expenment, nothing 
causation”? t 

I, of course, am not so absurd as to contend that the 
habit of observation of external nature || will be best or at 
all cultivated by the study of mathematcs, leastways as 
that study is at present conducted ; and no one can desire 
more earnestly than myself to see natural and experimen- 


t Newton's Rule (subsequently and for the 
stration in No a pagai Ktathematica 
to 


first time deduced to demon- 
Society’s Proceedings) was to 
opinion, obtained 


more receved In- 


eats any store on the discovery o re pod aru EDE ed 
of an unsuspected new sphere of thought, hke motecrites detached 
planetary orb of specnlathon The 
Soe ee eee me 
is m a constant state of flux and the position of rts contre 
change At different perods in its history, 
oe lam accuracy, as the scienco of number ar 


as well as matter, 


OTC scence, 
vity om lable 
with more 


think of p 
of Natural Scenecs is to coltrvate a taste for observe- 
ts, almost from the starting pomt, to stimulate 
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tal science introduced into our schools as a pnmary and 
indispensable branch of education > I think that that study 
and mathematical culture should go on hand in hand to 
ether, and that they would tly influence each other 
or their mutual good. I should rejoice to see mathematics 
te with that life and animation which the presence 
and example of her young and buoyant sister could not 
fail to nee a ; short roads preferred to long ones ; Euclid 
honourably shelved or buned “deeper than did ever 
lummet sound” out of the schoolboy’s reach ; morpho- 
ogy introduced into the elements of Algebra ; projection, 
correlation, and motion accepted as aids to geometry ; 
the mind of the student quickened and elevated and his 
faith awakened by early initiation into the ruling ideas 
of polarity, continuity, infinity, and famuliarisation with 
the doctrine of the imaginary and inconceivable, 

It is this living interest in the subject which 1s so wanting 
in our traditional and medieval modes of teaching. In 
France, Germany, and Italy, everywhere where 1 have 
been on the Continent, mind acts direct on mind in a 
manner unknown to the frozen formality of our academic 
institutions; schools of thought and centres of real 
intellectual co-operation exist ; the relation of master and 
pupil is acknowledged as a spiritual and a lifelong tie 
connecting successive generations of great thinkers in an 
unbroken chain, just as we Ek in the catalogue of our 
French Exhibition, or of the Salon at Pans, of this man 
or that being the pupil of one great painter or sculptor and 
the master of another. When followed out in thus spirit, 
there is no study in the world which brings into more 
harmonious action all the faculties of the mind than the 
one of which I stand here as the humble representative 
and advocate. There is none other which prepares so 
many agreeable surprises for its followers, more wonderful 
than the transformation scene of a pantomime, or, like 
this, seems to raise them, by successive steps of initiation, 
to higher and higher states of conscious intellectual being. 

This accounts, I believe, in part for the extraordinary 
longevity of all the greatest masters of the Analytical art, the 
Dii Majores of the mathematical Pantheon. Leibnitz lived 
to the age of 70; Euler to 76; Lagrange to 77; Laplace 
to 78; Gauss to 78; Plato, the supposed inventor of the 
conic sections, who made mathematics his study and 
delight, who called them the handles or aids to philosophy, 
the medicine of the soul, and is said never to have let a 
day go by without inventing some new theorems, lived to 
82; Newton, the crown and glory of his race, to 85 ; 
Archimedes, the nearest akin, probably, to Newton in 
genius, to 75, and might have lived on to be roo, for aught 
we can guess to the contrary, when he was slain by the 
impatient and ulmannered sergeant sent to bring bim 
bere the Roman General, in the full vigour of his 
faculties, and in the very act of working out a problem ; 

ras, in whose school, I believe, the word mathe- 
matician (used, however, in a somewhat wider than its 
present sense) Ly ane the second founder of geometry, 
the inventor of the matchless theorem which goes by his 
name, the precognizer of undoubtedly the miscailed Coper- 
nican theory, the discoverer of the regular solids and the 
musical canon we stands at the very apex of this 
pyramid of fame), if we may accept the tradition, after 
spending 22 years studying in Egypt and 12 in Babylon, 
opened school when 56 or 57 years old in Magna Grecia, 
married a young wife when past 6o, and died, carrying on 
his work with energy unspent to the last, at the age of 
99. The mathematician lives long and lives young; “the 
wings of his soul do not early drop off, nor do its pores 
become clogged with the earthy particles blown from the 
dusty highways of vulgar life.” 

Some people have been found to regard all mathematics, 
after the 47th proposition of Euclid, asa sort of morbid 
secretion, to be compared only with the l said to be 

erated in the diseased oyster, or, as ] have heard it 
escribed, “une excroissance maladive de Pesprit human, 
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Others find its justification, its “ raison d’étre,” in its being 
either the torch-bearer leading the way, or the hand- 
maiden holding up the train of Physical Science; anda 
very clever wnter ın a recent magazine article, expresses 
his doubts whether it is, in itself, a more serious pursuit, or 
more worthy of interesting an mtellectual human being, than 
the study of chess problems or Chinese purales.* What is it 
to us, they say, if the three angles of a triangle are equal 
to two right angles, or if every even number 1s, or may 
the sumr of two primes f or if every tion of an od 
degree must have a real root? How dull stale, flat and 
unprofitable are such and such like announcements! 
Much more interesting to read an account of a marriage 
in high Lfe, or the details of an international boat-race. 
But this is like judging of architecture from being shown 
some of the brick and mortar, or even a quarried stone of 
a public building—or of painting from the colours mixed on 
the palette, or of music by listening to the thin and 
screechy sounds otic by a bow haphazard 
over the strings of a violin. The world of ideas which it 
discloses or wluminates, the contemplation of divine 
beauty and order which it induces, the harmonious con- 
nexion of its parts, the infinite hierarchy ‘and absolute 
evidence of the truths with which mathematical science 
is concerned, these, and such like, are the surest grounds 
of its title to human regard, and would remain unmmpaired 
were the plan of the universe unrolled lke a map at our 
feet, and the mind of man qualified to take in the whole 
. scheme of creation at a glances 

In conformity with general usage, I have used the word 
mathematics in the plural; but I think it would be desir- 
able that this form of word should be reserved for the 
applicauons of the science, and that we should use mathe- 
matic ın the singular number to denote the science itself, 
in the s: me way as we sees of logic, rhetoric, or (own sister 
to algebrat) music. Tıme was when all the parts of the 
subject were dissevered, when algebra, geometry, and 
arithielic either lived a or kept- up cold relations 
of acquaintance confired to n calls upon one 
another; tut that is now at an end; they are drawn 
together and are constantly becoming more and more 
intumatuly related and connected by a thousand fresh 
tics, a ve may confidently look forward to a time 
when they sLall form but one body with one soul. 
Geomctiy formeily was the chief borrower from arith- 
metic and algcbra, but it has since repaid its obligations 
with oveifuw.ng usury; and if I were asked to nam 
in one word, the pole-star round which the mathemati 
fumamcent 1evolves, the central idea which pervades as a 
hidcen spuit the whole corpus of mathematical doctrine, 
I shculd point to Continuity as contained in our notions 
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merely aa leaving Anthinetc parent, but as simlar fn therr 
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scholar who heard this ackdress given at Exeter remarked to |’ 
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of space, and say, It is this, it is this! Space is the 
Grand Continuum from which, as from an inexhaustble 
reservoir, all the soir ua ees of modern analysis are 
derived ; and as Brihdley, the engineer, once allowed before 
a i tary committee that, in his opinion, rivers were 
made to feed navigable canals, I feel sometimes almost. 
tempted to say that one principal reason for the existence 
of space, or at least one principal function which it 
j is that of feeding mathematical invention, © 
Everybody knows what a wonderful influence geometry 
has exercised in the hands of Cauchy, Puiseux, Riemann, 
and his followers Clebsch, Gordan, and others, over the 
very form and presentment of the modern calculus, and 
how it has come to pass that the tracing of curves, which 
was once to be regarded as a puerile amusement, or at best 
useful only to the architect or decorator, is now entitled to 
take rank as a high philosophical exercise, inasmuch as 
every new curve or surface, or other circumspection of 
space, is capable of being regarded as the synthesis and em- 
bodiment of some c organised system of continuity.* 
The early study of Euchd made me a hater of geometry, 
which I hope may plead my excuse if I have shocked the 
opinions of any in this room (and I know there are some 
who rank Euclid as second in sacredness to the Bible 
alone, and as one of the advanced outposts of the British 
Constitution) by the tone in which I have previously 
alluded to it as a school-book; and yet, in spite of this 
repugnance, which bad become a second nature in me 
whenever I went far enough into any mathematical 
question, I found I touched, at last, a geometrical bottém ; 
30 it I may instance, in the purely arithmetrical theory 
of partitions ; 30, again, in one of my more recent studies 
the purely algebraical question of the invariantive criteria 
of the nature of the roots of an equation of the fifth degree ; 
—-the firstinquiry landed me in a new theory of polyh 
the latter found its perfect and only possible complete 
solution in the construction of a surface of the ninth ordér 
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than I onginally intended on the day eae which, as 
standing first on the muster roll of the Association, and 
as having been so recently and repeatedly arraigned 
before the bar of public opinion, is entitled to be heard in 


its defence (Gf anywhere) in this — endea- 
voured to show what it is not, what it is and what it 
is probably destined to become, I feel that 1 must enough 


and more than enough have trespassed on your forbear- 
ance. J. J. SYLVESTER 


The remarks on the use of imental methods in 
mathematical investigation led to Dr. Jacobi, the eminent 
physicist of St. Petersburg, who was present at the delivery 
of the foregoing addiess, favouring me with the annexed 
anecdote relative to his illustrious brother,C. G. J. Jacob1*— 


“En causant un jour avec moo frère défunt sur la nécessité 
de contrôler par des expenences réitérćes toute observation, même 
gi elle confirme ’hypothtse, il me raconta avoir découvert un 
jour une loi très. ble de la theone des nombres, dont il 
ne donta guéie qu'elle fût générale. Cependant par un excès de 
piécaution on plutôt pour faire le superflu, il voulut subshtuer un 
chifre quelconque réel aux termes géndiaux, chiffre qu'il choisit 
au hasard, on, peut-être, par une ce de divination, car en effet 
ce chiffre mit sa formule en défaut ;, tout autre chifre qu'il essaya 
en confirma la géndialité. Plus tard il réussit & prouver que le 
chiffre choisi par lui par hasard, appertenalt à un système de 
chiffres qui faisait la seule exception à la règle. 

“ Ce fait curieux m'est resté dans le mémoire, mais comme 1l 
= po ya plus d'une trentame d'années, je ne rappelle plus 

d 


“Mr, FL [ACOBI 
" Exeter, 24 Août, 1869 ” 


THE NEW TELESCOPE. AT ETON 


| furtherance of natural science work at Eton, an ex- 
cellent telescope has been recently given to the school 
by the energy and liberality of some of the masters. 

The instrument is a ctor, with object glass of 5'9 
inches clear aperture, and 88 inches focus, and was made 
by Messrs. Cooke and Sons, of York, who also supplied 
the observatory and superintended the erection of the 
telescope. It is, as will be seen from the engraving, 
mounted equatorially on the German system, with decl- 
nation circle reading to 10° of and hour circle reading 
to 2” of time. The mechanical details do not, with one 
exception, deviate materially from, the pattern usually 
adopted by Messrs. Cooke, whose name is a guarantee 
for skill of design and excellence of workmanship. The 
exception alluded to is in the construction of the driving 
clock, the speed of which 1s not regulated, as usual, by a 
parr governor, or fly, alone, but by a fly supple- 
mented by an ordinary cl escapement. This arrange- 
ment is quite new, and is the invention of the late Mr, T. 
Cooke, the senior partner in the firm. It was descmbed 
by him in a paper read before the Royal Astronomical 
Society a short time ago. The details would hardly be 
intelhgible without drawings, but the general mode of 
action 18 as follows w- 

The barrel 1s connected with two trains of wheel-work : 
one (the lowest wheel of which gives motion in the ordinary 
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way to the iret a is terminated by a fly of insufficient 
power per se to reduce the speed within proper limits ; the 
other train is terminated by a half-dead escapement of the 
usual kind. One of the wheels of the fly-train has a broad 
rim, on which presses a brake actuated by a wheel in the es- 
capement train. When theescapement is stopped, this brake 

on the wheel with sufficient force to stop the motionof 
the clock entirely. When the escapement is set to work the 
brake is released, and the fly-train moves, communicating 
motion to the telescope. if the speed becomes too great, 
so as to outrun the escapement, the latter immediately 
applies increased brake-power, and checks the motion of 





the fly; and vice versd, if from increased friction or other 
cause the motion is too slow, so that the fly lags behind 
the escapement, the brake-spring is flere by the latter 
until the due speed is regained. Thus the two trains are 
balanced agamst each other, and since one of the wheels 
of the escapement-train is, as in some foims of train 
remontorres, supported in a swinging-frame (which frame, 
in fact, controls the brake-spring), the intermittent motion 
of the escapement does not reach the telescope. This 
clock seems to work very smoothly; and not the least 
advantage of the arrangement 1s the facility with which 
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epee aa may be altered from sidereal to lunar rate In this hypothesis the earth was viewed as similar to 
merely raising the bob of the pendulum through a the soft iron core of a Ruhmbkorff’s machine, and the 


space, so as to diminish the time of oscillation. 
For EE purposes, still greater R might be 
obtained if the escapement were worked by the observa- 
tory clock by-means of a small electro- et connected 
a the pendulum of the latter. Con , the ai 
ment train might, with slight modifications and the addı- 
tion of a dial, be made to serve as a journeyman-clock, 
and show sidereal ime with sufficient accuracy to be very 
useful in finding stars during two or three hours’ work. 
` There is, by the way, another important modification 
well worthy of notice. Wher astronomers wish to deter- 
mine the position of a star, the diameter of a planet, &c., 
with rigorous accuracy, they employ a micrometer with 
ider webs, which in the daytime are visible ih the field 
of view. At night, however, they, or the field itself, 
ny banter up. This is by a lamp out- 
side and areflector inside the tube, and to make this lamp 
perform effectively in ot position of the telescope is a 
difficult matter; so diffi in fact, on the old arrange- 
ment, that Messrs, Cooke and Sons, with their wonderful 
ingenuity, have entirely superseded Jit in this their latest 
instrument, Their exquisite contrivance will be seen from 
the annexed woodcut.’ - A ' 





THE COOKE ILLUMINATING APPARATUS 

L isthe lamp. P, apræm to reflect the 

diaphrarms to the light B, 

regulate the colour of the light ee ates 
C, counterpowe of amp, (s, Granty poue, 


The telescope is furnished with a sufficient battery of 
eye-pi of powers ranging from 30 to 400, and also with 
a bifilar micrometer. The position circle is permanently 
attached to the lower end of the main tube. 

The observatory is erected on the roof of the western 
tower of the New Schools. Itis square, and surmounted 
by a revolving dome. It is obvious that an instrument 
erected on a tower cannot be wholly free from vibration ; 
but the latter is reduced to a minimum by supporting the 
telescope on two massive trussed iron girders stret 
across the tower. The floor of the observatory is sup- 
ported quite independently. l 

Owing to the unfavourable weather of late, the final 
adjustments of the telescope have not been completed ; 
but it is hoped that before long it will be in a condition 
for good and accurate work, such as wil justify the en- 
lightened liberality which has placed it where it is. 

: H? G. MADAN 


REMARKS ON TERRESTRIAL MAGNETISM 


(Being the substance of a paper read at the Royal 
Astronomical Society, on Friday, Dec. 10) 
OME years since I was led to the belief that earth 
currents and auroræ are secondary currents pro- 
duced by rapid, though small, changes ia the earth’s 


tae 


magnetism, - 


upper and rarer strata of the atmosphere and the moist 
upper surface of the earth as conductors in which 
secondary currents would be erated whenever ‘any * 
took place in the etism of the core. s $ 
s hypothesis is, -I .think, confirmed by the Dae 
interesting and valuable photographic traces of 
currents obtained by Mr. Airy, at Greenwich, in which, 
during times of great. magnetic disturbance, the earth 
currents are seen to be very strong, and to vary alter- 
nately from Po to negative, lying about equally on 
both sides of the zero, ` 
It has occurred to me that this method of viewing 
things is capable of extension, and that it ought to be 
borne in mind that secondary currents are produced, not 
only in a siafio conductor such as that of the Ruhm- 
korff’s machine, where the magnetic core is made to vary, 
but also in a conductor which moves in the presence of a 
er ba core of constant stren 
ave we not in the earth such conductors in constant 
motion? We have the return trades constantly proceeding 
at a high elevation from the equator to the poles, the 
upper strata of which, from their tenuity, may no doubt 
be considered to be conductors; in their journey they 
cross the lines of the earth’s magnetic force: ought they 


~- | not, therefore, to be the vehicles.of electrical currents? 
“My friend Mr. Lockyer has lately impressed upon me 


that the zodiacal lhght may possibly be a terrestrial phe- 
nomenon, and, therefore, that it may be connected in 
some way with the phenomena of terrestrial magnetism. 
May it not be the return trades rendered luminous 
through electric currents in the higher regions of the 
atmosphere, and may there not also be two species of 
aurore, the one occurmng in stationary conductors, whén. 
the earth’s magnetism changes, and the other, in moving 
conductors, when the earth’s magnetism is constant ? 

But again, it must be allowed that these conductors 
conveying currents must react on the magnetism of the 
earth, and we soe therefore expect that at those periods 
of the year at which the system of currents, viewed as 
meteorological phenomena, change most abruptly, the: 
earth’s magnetism would also be particularly hable to 


change. ay not this be an explanation of the excess 
of magnetic storms about the times of the equinox? 
But besides these great terrestnal currents, we have the 


daily convection currents caused by the sun, which, when 
they reach the upper regions of the earth’s atmosphere, 
we may imagine to be conductors ; and as they also pass 
across lines of magnetic force, we may suppose them to 
convey currents. ay not these, to some extent at 1 
account for the diurnal variations of terrestrial magnetism 
If this be the case we should have a ready explanation of 
the likeness observed by Mr. Baxendell between the wind 
curves and those of the declination. . 

I have hitherto alluded only to atmospheric currents, 
but there are also oceanic currents, and more especially 
fhere is the tidal wave, which occurs twice every lunar 
day. No doubt the influence of the tidal wave, as a 
moving conductor, must be very smaH: but may it not 
help to account for the lunar-diurnal variation, which is 
vey small likewise ? 

ut if there is an electric current of this kind in the 
ocean, it ought to be detected by the system of earth cur-* 
rent wires which Mr. Airy has at Greenwich, inasmuch as 
the surface of the earth and the ocean are in electric 
communication with each other. Mr. Airy has, if I am 
not mistaken, detectéd indications of lunar-diurnal in- 
equalities in the results of his observations. On the other 
hand, he has detected no current with a single daily penod 
that would account for the diurnal variation—a result in 
accordance with these views, since the currents producing 
such would be in the upper regions of the atmosphere. 

These views are given in order to invite criticism and 
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comment ; and they will have served their purpose if they 
direct attention to the part played in the phenomena of 
terrestrial magnetism by moving conductors. It will be 
noticed that they leave untouched the mysterious and 
Impoitant connection between sun spots and magnetic 
disturbances. B, STEWART 


P.S.--Since writing the above, Prof. Sir W. Thomson has 
informed me that Faraday tried to detect induction currents 
by tides in the Thames, Gut found no positive result. In 
an article in the PAslosophical Magasine, Dec. 1851 
Prof. Sir W. Thomson quotes this idea of Faraday, an 
makes a proposal to test it from tides inthe Channel. He 
also discusses the part which may be played ın the pheno- 
mena of tesina] magnetism by moving conductors. 





BRITISH RAINFALL 


M*® G. J. SYMONS (62, Camden Square, N.W., 

December 22, 1869) sends us the following list of 
localities whence observations are “urgently required ;” 
we think he will have many volunteers Cornwall : 
Falmouth, Jacobstow. Devon; Hatherleigh, Hartland, 
Exmoor. Dorset: Bere Regis. Oxford: Thame. Surrey: 
Redhill. Suffolk: Haleswoith, Mildenhall. Lincoln: 
Kirton. Nottingham: Mansfield. Warwick: Stratford- 
upon-Avon. Shropshire: Bishop’s Castle. Yorkshire ° 
Milford Junction, Pateley Bndge, Kettlewell, Askngg, 
Dnfheld, Bndlington, on the North York Moors. Lanca- 
shire: Broughton. Noithumberland. Haltwhistle. Cum- 
berland. Kirkoswald. Westmoreland : Ravenstonedale, 
isle of Man. any part of the Island. Pembroke: Tenby, 
Fishguard Cardigan: Aberaeron, Brecknock, Llanwrtyd. 
Radnor : Builth, Knis hton. Montgomery : Montgomery, 
Llanfylin. Merioneth: Barmouth, Harlech. Carnarvon: 
Pentrevoclas. Wigtown: Northern part of. Karkcud- 
bright: Western part of. Peebles: Peebles, Biggar. Ayr: 
Muukirk, Argyle: Mull of Cantire, Ballimore, Glencoe, 
near Ben Cruachan. Perth: North-west part of. Forfar. 
Western part of. Inverness: along the Caledonian 
Canal, and in Lochaber. Aberdeen: North-west part of. 
Naun: op os of. Banff. Southern part of. Ross. 
any place inland, or in Lewis or Haris. Sutherland . 
any T inland. Caithness. any place inland, Ireland. 
except from the vicinity of Belfast, Dublin, Londonderry, 
and Waterford, where there are many observers, returns 
are required from nearly all parts of the country. 


THE LATE PROFESSOR MICHAEL SARS, OF 
CHRISTIANIA 


THs eminent zoologist died on the 22nd of October 

last ; and his loss will be much felt by all naturalsts 
who have benefited, as I have done, by his long, laborious, 
and conscientious investigation of the invertebrate fauna 
of the Norwegian seas. _ 

He was born on the 30th of August, 1805, at Bergen, 
where his father was a shipowner. After finishing his 
academucal studies at Christiania, and evincing at an 
carly his predilection for natural science, he entered 
into priest’s orders, and ın 1830 became pastor at Kinn 
in the diocese of Bergen. Ten years afterwards he had 
charge of the pansh of Manger in the same diocese. As 
both these panshes were on the sea-coast, Sars had con- 
stant opportunities of pursuing his zoological researches. 
In 1829 he published his first essay, entitled “ Bidrag til 
Soedyrenes Natur-historie,” and in 1846 the first part of 
his celebrated work “ Fauna lttorals Norvegiæ.” In 
1854 he was appointed Professor Extraordinanus of 
Zoology at the University of Christiania, a position which 
«lie filled up to the tıme of his lamented death with great 
honour to his P and to the satisfaction of the whole 
world of science. is celebnty as a zoologist, as well as 
a palontologist, was fully recognised by all naturalists 
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and geologists, and he was elected a member of several 
foreign scientific societies. Our own distinguished counti y- 
man, the late Edward Forbes, individually showed his 
appreciation of Sars’s labours in eloquent pages (66 and 
67) of his own posthumous work, “The Natural History 
of the Euro Seas,” when he said, “ More complete or 
more valuable zoological researches than those of Sars 
have rarely been contributed to the science of Natural 
Flistory, and the success with which he has prosecuted 
investigations claiming not only a high systematic valu 
but also a deep physiological import, 18 a roaderi 
evidence of the abundance of intellectual resources 
which genius can develop, however secluded and 
wherever its lot be cast,” and he added that the 
name of this Norwegian priest, “who reaped reputa- 
tion when steking no more than knowledge familar to 
every naturalist in Europe and America, in Asia, and at 
the Antipodes —for there are naturalists settled far 
in the south, and many in the far east—is a sufficient 
proof that able work brings the rewards of applause and 
veneration, even when they be unasked for.” By the ob 
servations of Sars on the development of the Meduse he 
greatly advanced our knowledge of that remarkable phy- 
siological phenomenon known as the alternation of gene- 
rations, which Chamisso had first indicated in the Salpa. 
His last publication, “Mémoire pour servir à la connais- ` 
sance des Crinoides vivants,” caused especial interest, by 
RR that a race of anımals, supposed to be extinct for 
spn so long as only to be measured by the duration 
of several past geological epochs, occurred in a living 
state in the abysses of the Norwegian seas. This disco- 
very mainly induced the recent exploration of our own 
scas at great depths, which has produced such wonderful 
results ; and the living Crinoid, or “stone-lily” (RAsso- 
crinus Lofotensts), has now been ascertained to inhabit 
man es of the Atlantic from the Loffoden Islcs to the 
Gulf of Mexico. The published works of Sars are seventy- 
four, and they are not less sound and valuable than nu- 
merous. One of his sons, Dr. Ceorge Ossian Sars, in- 
herits the zoological inclinations and talent of the late 
Professor, and 1s second to none ın the knowledge of the 
Sessue-eyed Crustacea, 

It 1s exceedingly to be regretted that, in spite of the 
most ngid economy, the large family of Professo1 Sars 1s 
left in very umpoverished circumstances, six of his chil- 
dren being wholly unprovided for, May I hope that 
naturalists and lovers of science will assist me in making 
a subscription for the temporary rehef of this distressed 
family, and that they will by such tribute to his memory 

ress their admiration of his career and seivices? I 
shall be very glad to receive any contnbutions. 
J. GWYN JEFFRLYS 


LETTERS TO THE EDITOR 


(The Editor does not held himself responsible for opinions expressed 
by Aus Correspondents, Ne notice 1 taken of anviy mous 
communications. | 


Cuckowe’ Eggs 


I AM very giateful to Mr. Sterland for ashing fo: further in- 
formation “on some pouts of difficulty” m my recent paper 
on Cuckovs’ because it shows me where I have failed 10 
ae m pidinly understood. In endeavouring to reply so 
far as lies in me to his questions, I will take them in order. 

1, “ Are they [Cuckowr Eggs] so variable as some assert?” 

Mr. Sterland suppoits the doubt here indigated by the slatement 
of “one of the most eminent and experienced of living oologists ;” 
but who this oologist may be he leaves to be guessed, and I 
venture with all respect to remark, that quoting an anonymous 
authonty ın natural history is quoting no anthonty at dL Jom 
therefore not to such experience as I myself have 
hed into conflict with that of this eminent but nameless peison. 
Still, as Mr. Sterland i not satisfied with the opinion on this 
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point of the German anthors” cited by Dr. Baldamus, I will here 


adduce the following — 
“ Quant au genre aps (Cucnius) et notamment à l'espèce 
Coucou Chanteur (C. cesnerus), on sait 


du 
ile étonnante diversité offre la coloration de son œmf, toujours 

o forme orée, i que nous nous absti 
d'en aboder la description ddallée.”—Dus Murs, 7rond! 
Giniral d Oslegie Ornith logie, &c. Paris: 1860, p. 219. 

“ Ces ceufs sont trés-petits relativement à la taille de loiseau, et 
varient beaucoup le couleur.. Us sont ou cendrés, ou 
roussiitres, ou ou blenftres avec des taches petites et 
grandes, rares ou nombreuses, d'un cendré foncé, vinenses, 
olivines ou biunes, avec quelques ts et parfois des traits déliés 
noiratres. Nous en possédons deux du blanc le plus pur, et 
un autre d'une seule teinte bleu-verdaite, pris dans m nid de 
Stapazin,’"—DEGLAND et GERBER, Diiailolocie Ruvesbnce &c. 

: 1867, vol i. p 163. i . 

I produce this testimony as to foctf with the greater confidence, 
because the epersons of the witnesses differ from my own, and not 
one of them, so far as I can gather from their works, was 
acquainted with Dr. Bakiamus’s essay. 

2 and 3 “ Were these [sixteen varieties of eggs] seen to be 
E geet gen for iene a T ed as those of 
the cuckowr.... Is there not 100m for error here?” 

The evidence on.which the eggs in question were referred to 
the Cuckow has been printed in full by Dr. Baldamus and the 
translator of his essay. To repeat it hare woul occupy much 
. space and, I think, be It 1s of much the same kind 
as the evidence with regard to most Cuckowy eggs. I will freely 
grant that it might be more setisiectory—if it were so my former 

per would never have been written, since naturalists must then 
haveak once cocoate a cacy. But, on the other hand, I have 
a right to ask this: If the im question were not Cuckows’, 
what birds laid them? Sadly uot those in whose nests they 
were found, becanse it is x fact which most oologists will confirm, 
that when birds lay larger eggs than usual the colouring is 
commonly less and exceptions may occasionally be 
found, yet here we have sixteen which are at the same time larger 
than usual, and of a colour at least as deep, suppomng them to 
belong to the nest-owners, Siria: cases are too many to be 
ee one ee 
by Dr. Baldamus; upwards of sixty are more or less fully 
dexribed by him, 

Dl revi Paipa 

answer to thi . Sterland quotes a very brief summary of 
my own ion; to which I have nothmg now to add. 

5 to 9. next five questions, for brevity’s sake, I will not 
repeat. They me very pertment, but are far more easily asked 
than answered, for they open a wide field of n and 
investigahon, since all the hitherto un ined phenomena of 
OPR ‘ Trimorphism,” and *‘ Polymorphism,” seem 
to entet here. But with respect to one of the questions (No.6), 
I submit that even if there wee no other instance satisfying the 
conditions imposed by Mr. Sterland than that which I alleged, 
it Is no tme argument the truth of what I advanced. 
But I think there is an i tion of it in other ies bearing 
very directly on the point Take the Blackcap Warbler and the 
Tree-Pipit. The eggs of the first are well known to present at 
least two very different appearances, and those of the second are 
still more variable. Since Mr. Sterland will not allow that my 

fulfil his conditions (and of course he has a perfect right 
to do so), perhaps he will it me to bring forwaid these 
I have somo reason for ing that te same hen Blackcap 
constantly lays es of similar colour. Do the birds of this 
species hatched eggs with reddish shells lay 
same character, or brownish ones, and vice tered? of the 
same character, we have such an example as is required. If of 
the other colour, it becomes a case in some measure of ‘' Alter- 
nate Generation,” but still reducible to a law. That there should 
be no law at all seems to me at least unlikely though I fear its 
discovery is hard. 

Certam facts of Dimorphism and Polymorphism are known, 
but I have not met with any attempted explanation of the phe- 
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nomena even in such decided and 1emarkable cases as those of 
the Malayan Butterflies given by Mr. Wallace (Trans, Linn. Sod, 
vol, xxv. pp. 5-I1). y the diferent forms of ono species of 
Papilio taba the same district remain distinct is 
more unn le than that the different forms of Cuckows’ 
should be for it does not seem to me unlikely 
the colour of the egg and the maternal mstincts should depend 
upon the Aen bird; in which case, granting the hereditariness (if 
I may make such a word) of the qualities already specified, I 
think there would be no difficulty. 

10, A full reply to Mr. Sterland’s last question would lead me 
to anticrpate much that I intend to say when you again permit 
me to trespass on readers’ forbearance. . uently, I 
must defer it until I come to the consideration of “ Cuckows’ 

i ALFEED NEWTON 
i Dec. 11, 1869 


By way of postscript of my letter of the 11th of December (for 
the delay in publication of which I am in no way accountable*), 
it me to offer a few remarks on the communicatons of 
Dresser and Mr. Cecil Smith which have since appeared. 
Mr. Dresser says (p. 218) that he ‘‘cannot quite agree with 
Professor Newton that Cuckows’ as a rule are subject to 
er 8 e ae t I had made sach an 
assertion. erate id vier nie opie at coat mea iad 
statement (p. 74), that ‘‘it long been notorious to oologists 
that eggs of the Cuckow (i.e. of the Common Cuckow of Europe 
—-the only I had mentioned) are subject to very great 
variety,” and m proof thereof I have since furnished some other 
(and, I think, satisfactory) evidence. Mr. Dresser himself has 
also t two or three additional examples which confirm my 
statement. For the knowledge of these ee much obliged to 
him, as well as for stating the result of his own experience in 
apport of my supposition that the egga of the same hen Cuckow 
resemble er. 


Mr. Cecil Smith’ (p. 242) seems to me to be as unfortunate in 
his interpretation of my remarks as he was in that of Dr. 
Baldamus’s (p. 75, note), I feel sure that I have not “ praned 
and paved” down the doctor’s theory so “ that there is but little 
of the origimal left.” To the facts alleged by that naturalist I 
have taken no exception—on the contrary, I have borne witness 
(PP. 74, 75) to their general truth ; and in the attempt to offer a 
reasonable explanation of them, I am certain that my “mampula- 
tion” is not open to any such charge as that made by Mr. 
Smith, My ‘‘cantious and limited statement” is not different 
from that of the doctor, nor does “it entirely sweep away” a 
single assertion of his as to matters of fact. Mc, South, sope- 
rently, thinks because I have referred, to the number of 
Cuckows’ eggs yearly found in nests of the Hedge-Sparrow in 


thls country, without ever bearing any resemblance to the eggs 
of that b fact, of course, fully admitted by him—that I mast 
thereby deny the exteptional case adduced from Germany 


i Rete Baldamus; but I have never maintained, becanse no 
i Oo e a a that none was 
there is no “ issue of fact” 


ood me; and this being the 
case, it is perhaps needless for me to take up more of your 
space. ALFRED NEWTON 
January 3, 1870 


Tho Velned Structure of Glaciers 


Professor maintains (Avante Monthly, Dec. 1863) 
that the honzontal layers of pure ice which are formed between 
the beds of snow from which a glamer is born, constitute many 
of the identical yems apea of pure ice which pervade the 
glacier when it is in full hfe and activity; and attributes the 
inclination which they make, in the latter case, to ther former 
horizontal position, to the contortion, bending, or folding, to 

r in the publication of Prof. Newton's lotter ing to 
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It was received price to the of Mr. Dresser aad 
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Jan. 6, 1870] 


which they have been subjected on their downward course ;” but, 
at the same time, he distmgwshes between these veins—the 
lesult of strahfcation, and otheis which he terms bands of 
infiltration, and which he believes to have been formed by the 
infiltration and freezing of water. 

The late Piincipal J. D. Forbes maintained (‘f Occasional 
Papers on the Theory of Glaciers,” 13th letter) that the veins 
of stratification were annihilated at a certain point, and that 
at piectsely the same time other veins, approximately at right 

les to the former ones, were formed. These effects he 
1elerred to mtense pressure. 

Professor Tyndall (‘‘ Glaciers of the Alps,” pp. 380, 425-6), 
agiees with Professor Forbes ‘‘in ascribing to the structure a 
different origin from stratification,” and, if I understand him 
rightly, does not believe that any portion of the (approximately) 
vertical veins have such an origin. He divides the veins mto 
Taigmal, transverse, and longitudinal structure, and assets that 
all are produced by i eigen which causes parttal liquefaction of 
the ice, and that the water is iefiozen when the pressure is 
relieved. 

If any one cause produced the whole of the veins of pure ice 
that aie found in the imperfect ice of glaciers (which all are 
agreed are a constitutional feature of those bodies), ıt is obvious 
that that couse would have to be equally generally distributed. 
It ıs indwputeble that all the vems are not veins of stratification, 
because examples have been frequently observed crosung arpa 
the strata lines at a larger or smaller angle. But although su 
observations prove conclusively that all the veins must not be 
attributed to stratification, they do not prove any more. I 
believe, with Professor Agnasiz, for reasons advanced elsewhere, * 
it can be demonstrated, equally conclusively, that many of the 
veins which me seen in the lower courses of glaciers m the Al 
me veins originally produced by stratification, and dissent entirely 
fiom the ‘‘annihilation” of Pnncipal Forbes. But os it is 
proved that some have a diffrent ongin, we must look to other 
causes for an explanation, It is probable that the theones 

oted above offer a practical solution of the difficulty, eras 
they aie unfortified by direct proofs But I have seen examples 
which it was difficult to explain by either one or the other. 

There is one means by which the veins might be produced, 
which, uf not overlooked, 1s at least not generally advanced. All 
glaciers have crevasses ; a glacier is known by tts crevasses. The 
sides of all crevasses become more or less weathered and coated 
with a glaze of pure ice. When they close up again, when the 
sides join by virtue of regelation, does this leave no trace? Can 
it be an ted? Or, do the two coalesced Alms leave therr mark 
as a vein of pure ice throughout the generally whitish mass of the 
glacier? I consider a large number of the veins of pure ice which 
constitute the ‘‘veined structure” of glaciers as nothing more 
than the wars of Aesled crevasses. 

It is not easy to say whether this was the meaning of the follow- 
i taken from p 201 of Forbes’s ‘‘ Occamibnal Papers :” 
wy ost evidently, also, the icy structure is first mduced near the 
sides of the glacier where the pressure and working of the interior 
of the ice, accompanied with intense friction, comes into play, and 
the multitudinous incipient fissures occasioned by the intense strain 
are reunited by the simple effects of time and cohesion.” J 
by hrs preceding pages, it is not, and I am unaware that it hos been, 
advanced in any other place. Some of your readers may perhaps 
be able to throw some light upon the subject. 

Dec. 13, 1869 DWARD WHYMPER 


Irish Lepidoptera 


IN ieply to the note appended to the report of the Dublin 
Natural Fog Society’s Meeti Dec. Ist (Narur, No 6, 
p. 176), allow me to say that I petecily remember the s nea 
of Limsiuts to which Mr. Andrews refers, and which he exhi- 
bited some years ago as ZLimermilis Sibyla from Tarbert in the 
county of Limeick. It was subsequently given by him to my 
fiend Mr. A Dunlop, of Sutton, near Dublin, and sent to me 
fo. identification. 

I examined ıt carefully, and it is a specimen of Zisutis 
Camila, and of Continental origin. How it came to be mixed 
with Mr. Andiews’s Irish specimens remains for him to explain. 

To say that the insect is neither Sibylla nor Camilla is absurd ; 
these are the only two species of the genus which inhabit Europe; 
end Camilla, to which Afr, peel peace belongs, ıs the 
most unlikely of the two to occur m d, as Sybilla is found 
in England, but not Camilla. However, the msect is in Mr. 


* British Association, 1866 (Nottingham). 
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Dunlop’s Collection, and I am sure that gentleman will have 
pleasure in allowing anyone to inspect it. 

As to Chrysophantnus Virganrea, there us no Biitish specimen 
known, nor is there any trustworthy record of the capture of the 
species in the British Islands. 

Chrymphanus Hippethoe (variety Ditar) was formerly taken 
in profusion in the fen distiicts of Cambndge and Huntng- 
don, but not that I am aware of m any other patt of E nae 
It has been extinct for many years as a British insect, and there 
us no record of its capture in Ireland at anytime Mr. Andrews’s 
statement that he “met with” Dispar in Kerry m mdefinite. 
Did he capture it? or did he only see it, or suppose he saw it? 
The most enced collector may mistake an insect on the 
wiog; and delighted as entomolopists would be to welcome back 
the long-lost Hippothoe, th regule very different proof of 
its reappearance to any which has yet been adduced. 

EDWIN BIRCHALL 

Airedale Cf, Newlay, near Leeds, Dec. 20, 1869 

Deep Sea Corals 

In the postscript to Mr J. Oe. s repoit on the 
i -sea Dredging Expediton in H.M.S. forcupine,” I notice 
the following sentence :—“ The presence of corals at great depth 
wil also maternally alter the views generally received of the 
depth at which reef-builders may work, and modify to a 
certam extent Daiwin’s theory of the reefs and their mode of 
growth.” ‘This eee much credence, but itis founded 
upon error, and 1s a e Count Pourtales has been good 
en to send me the commonest corals which he dredged 
up off Flonda and the Havana from depths greater than 100 
fathoms. He has forwarded also the description of the species, 
and a note upon the nature of the eruera represenied in the 
depths of the Gulf of Mexico, ond which have not been as 
yet described. I have received the greater pe:t of the corals 
dredged up dunng the expedition In the Porcupine, and have 
examined the specimens carefully. Being thus acquainted with 
the deep-sea coral faund of both mdes of the Atlantic, and 
having a previous knowledge of the species of the Mediterranean, 
I have no hesitation in asserting that there is not one specicy 
found in these deep seas which is ‘ reef-building” in its habit or 
whose structuies resemble those of the tme ieef forms. Mr. 
Darwnn’s theory 1s therefore as yet as strong as ever. 

Dec. 23, 1869 P. MARTIN DUNCAN 

A Meteor 


My attention has just been called to an eiror in my letter 
of November 6, which appeared in NATURE, p? 58, 1espect- 
the meteor of that evening, I refer to the statement that, 
of the meteor-cloud, the ‘‘lo axis was in the line from the 
north-west point of the hoizon to the pole-star.” Instead of 
Aorth-wwert, 1t should have been seu/h-wes/, or, perhaps, more 
correctly, S.W. by W. Wat. PENGELLY 
Lamorna, Torquay, Dec. 31, 1869 


NOTES 

Tux trigonometrical survey of England and Wales, on the scale 
of one inch to a mile, has been completed during the past weck. 
Tt was commenced in the year 1791. 

TRLEGRAPIIIC connection with Australia is about to be canied 
out by the British-Australian Telegraph Company. The wok 
will conmst of 563 miles of cable fiom Singapore to Batavia, 
and will join the Dutch lime which crosses to the south-eastern 
extremity of Java, from which pomt another cable of 1,163 miles 
is to be laid to Port Darwin. A land hne of about S00 miles will 
connect this with all the Australan colonies. Fiom England to 
Singapore the mexsages will be taken by the Falmouth and 
Malta, the Anglo-Mediterranean, and the Bntish-Indian Evten- 
sion Companies; thus forming a complete route. 

THe eighth pert of Wurtws Dictionnaire de Chimie has just 
been issued. The Reewe des Couns Screntiigues, to which we ore 
indebted for this announcement, calls particular attention to the 
articles Zanr and Composds drasagues by ML Gautier, Dissocia- 
hon by M. H. Debray, and Angra: by M. Dehéran. 


Tue Agricultural Academy of Poppelsdorf, near Bonn, has 
recently sustained a severe loss in the death of its able and ener- 
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getic director. Dr. Edward Hartstein was not only a man ot 
wide scientifc attainments, but a good practical farmer, and 
thuroughly acquainted with the English and Scotch systems of 
agriculture in thelr more advanced phases, Appointed to the 
directorship of the Poppelsdorf Academy at the early age of 32, 
he devoted himself heart and sonl to the interests of that Institu- 
tion, and to the advancement of agriculture in his native country. 
He was the anthor of various works on rural economy, and for 
some time immediately previous to his death had been busily 
engnged in working up the materials for a book which should 
combine the results of his practical experience with the most 
recent conclusions of the botanist, the chemist, and the physio- 
logist. Dr. Hartstein was born in 1823, and died on the r4th 
ultimo, a victim to over-work. He was a member of the Royal 
British Agricultural Soclety, a distinction which he highly prised. 

THE Engineer states that a meeting of Government science 
teachers was held in Manchester on Monday week, when it was 
resolved to submit to the Department of Science and Art an 
expression of regret and disapproval of the sudden and nnan- 
ticlpated mode m which that department has repudiated its 
engagements with the teachers, chiefly with reference to lectures, 
The received theory that public companies have no conscience 
seems to be very generally true of public departments, except 
when they happen to be dealing with interests strongly repre- 
sented in the House of Commons 

M. LORTET, Professor at the School of Medicine in Lyons, 
has undertaken the Natural History Course at the Faculty of 
Sciences in that city, vice M. Jourdan, who retires, 

THE Council of the Society of Arts have decided to create a 
new office, that of Inspector of the Educational Department, and 
have selected for this appointment Mr, Critchett, who has been 
for thirteen years Asalstant-Secretary, The latter office will not 
be filled up. 

THE series of public Iectures on scientific subjects which is 
given every winter at the Sorbonne commenced on the 23rd 
ultimo, when M. Fernet discoursed on the subject of optical 
Wuslons. The other lectures comprised in this course are as 
follows :—Jan. 6.—M. Garnier, Mining Engineer, “ The Island 
of Oteaheite.” Jan. 13.-—-M. A. Carin, “The Motor Forces.” 
Jen. 20.—‘'M. P. Bert, Professor at the Faculty of Sciences of 
Paris, ‘Sympathetic Nervous Actions.” Jan. 27.—M. Lles- 
Bodard, Professor at the Faculty of Sciences at Strasbourg, 
**Qzone.” Feb. 3.-—-M. Janin (of the Institute), “Sound and 
Light.” Feb. 1a—M. Wolf (of the Imperial Observatory), “ The 
Shape of the Earth.” Feb. 17.—M. Jansen, "The Eclipse of 
the 18th August observed in the East Indies.” Feb. 24.—M. 
Bouley (of the Institute), ‘f On Insanity.” March 1a—M. Faye 
(of the Institute), ‘On the Figure of Comets.” March 17.—-M. 
G. Wille, Professor at the Museum of Natural History in Pais, 
“Theoretical Agriculture.” When shall we be able to announce 
a like series of lectures by men of scientific eminence, as open, 
fres to all comers in our own metropolis? 


A COMMITTEE has been formed at Leipzig to siei funds far 
the purchase of the celebrated museum of the late Dr. Klemm, 
of Dresden. This museum consists of some 14,000 adinirably 
arranged objects, illustrative of what is known in Germany as the 
history of civilisation, Should the committee succeed in .auing 
suficient money to attain their purpose, the collection will be 
handed over to the University of Leipzig, on condition that it is 
made available for all classes of society. In consideration of the 
scientific importance of keeping together such a collection as 
this, the representatives of Dr. Klemm me willmg to sell it to 
the committee for the moderate sum of 10,000 thalers. 

‘Tre first number of the Annaks des Science Geologigues, a 
periodical on the same plan and of the same size as the Annales 
der Scicnces Naturelles, hes just been issued, M. Hébert, Pro- 
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fessor of Geology at the Faculty of Sciences of Paris, is the 
geological editor; M. Alphonse Milne-Edwaids undertakes the 
paleontology. One volume, consisting of four numbers, will be ` 
published annually. The greater portion of the number before 
ws is occupled by the first part of an important treatise by M. 
Louis Lartet, secretary of the Fiench Geological Soclety, ‘On 
the Geology of Palestine and the neighbouring countries.” This 
treatise embodies the observations obtamed during the course of 
the expedition of the Duc de Laynes to the Dead Sea. M. 
Hébert contributes a paper ‘‘On the Lignite-bearing grit of 
Helsingborg and Hogands in Southern Sweden.” 

Wr have been requested to contradict the statement contained 
in our last number, that the Seternal ef Botany will in future be- 
edited by Mr. Henry Trimen, of the British Museum. Dr. 
Seemann will continue to edit the journal ; but "greater promi- 
nence.than hitherto will be given to British Botany, and that 
department will be under the joint superintendence of Mr. Trimen 
and Mr, Baker, of Kew. 


A SPECIAL JOURNAL for the publication and discussion of 
observations of shooting-stars and bolide is about to appear 
under the editorship of M. Kieselmeyer, of Dresden. It will be 
published ‘at irregular intervals dependent upon the amount ot 
material in the hands of the editor. The price will be fiom 
afr. 50c. to Ifr., according to the number of subscribers. 

Tux colture of the Cinchona, or Peruvian bark, in St. Helena 
is progressing satisfactorily, The plants are all in excellent 
health, and have a fine, green, vigorousappearance. There are 
now about 4000 planted ont, and it is thought a sufficient number 
can be obtamed from them to stock the whole colony. 


THe Southampton Town Council have decided to adopt the 
“A BC” process for the utilisation of sewage, and to make 
such arrangements with the Native Guano Company as may be 
agreed upon. 


AUTHENTIC cases of the successful treatment of make bites are 
of some interest. Dr, Bell supplies two in his ‘New Tracks in 
North America” On the Rio Grande, in October, 1867, two 
horses were bitten by the same rattlesnake, while grazing. A few 
hours afterwards the submaxillary, perotid,, and all glands situated 
about the head and neck were greatly enlarged ; from the nostrils 
and gums, a clear, mucous discharge ran down; the eyes were 
glairy, with the pupils greatly dilated, and the cogt was rough 
and staring. To each animal Dr. Bell gave half-e-pint of whisky, 
with a little water, and half an ounce of ammonia, while the 
wounds were fomented with a strong Infusion of tobacco, and 
afterwards poulticed with chapped tobacco leaves, Both horses 
recovered. One, although reduced in flesh, and thrown out of 
condition, was fit for work in a week, but the other only just 
escaped with his life, becommg a .perfect skeleton, and only 
commencing to mend at the end of three months. Dr. Bell adds 
that a little weed, common thronghont the, Western States (called 
by Engelmann, Zxjherba lata, and by Tomey, Æ. at/atatc), is 
maid to be a specific for the bite of the rattlesnake, but at the very 
time the plant was wanted it could not be found, although con- 
tinnally met with elsewhme, along the route, so that the experi- 
ment could not be tried. 


Prorgesson GIkBEL, of Halle, reports the results of some 
interesting experiments which he has made with the object of 
ascertaining the correctness of the popular notion that sparrows 
are destructive animals, feeding chiefly on grapes and stone-fruit. 
He found on examining the intestines of seventy-thee young 
sparrows, between the 18th of April and the 24th of June last, 
that forty-six of them had fed exclusively on insects (beetles, 


_| caterpillars, &c.), and seven only exclusively on stone-fruitp 


the rest having all more or less fed on insects. An examination 
of forty-six old sparrows gave similar iesults; three only were 
fruit-eaters and the rest chiefly meect-enters, 
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A HAPPY idea, very ingeniously carried out, is the Pharma- 
ceutical or Medico-Botanical Map, of the World, produced by 
Mr. George Barber, of Liverpool, In a very clearly printed and 
carefally-coloured map we are shown at a glance the abitats of 
all the medicinal plants and diugs in general use, as well as the 
mean annital temperate of the countries whence they are 
obtained, The map is published by Simpkin, Marshall, and Co. 

M. E LIPPMANN has communicated to the Aanales Indus- 
tridles an account of the operations for sinking the Artesian 
Well at La Chapelle. The engineers employed by the authorites 
of the city of Paris to execute this great work, are MM. 
Degos¢e, Laurent, and Co. When completed, this well will 
supply water to one of the most populous quarters of Paris, It 
is intended that the well shall not only strike the water-bearing 
stratum--at a depth of about 2,000 feet—-into which the great 
well at Passy penehates, but shall extend through the stratum to 
a total depth of 2,950 feet. In this way, other water-bearing 
layers will be intersected. ‘The work was at first commenced 
by the oidimary method of sinking a masonry shaft 2 metres 
(6f. 3$m.) in diameter to a depth of 445 feet through the 
teitiny sata which he above the “chalk. Many difficulties 
presented themselves, chiefly due to the looseness of the! earth 
through which the excavation penetrated, and to the insufficient 
pamping-power. After two years of persistent labour, it was 
decided to try another system. At this period the shaft had 
reached a depth of 113 feet; new boring machinery driven by 
steam power was now set up, and until the present time the 
work has proceeded most satisfactorily. 


ASTRONOMY 
Prizes for the Discovery of Comets 
Træ following circular has been issued by the Imperial Acu- 
demy of Sciences at Vienna :— 

For several years past there hare been remarkably few dis- 
coveries of new comets, The cause of this fact, which seems 
inconsistent with tbat of the wider distiibution of telesco 
suitable for such discoveries, may be due to the attention 
that has been given to the small planets. It is, however, much 
to be ied hah there bas Geek, suckicligt inemeuse incour 
know of the comets, in view of the recently establiahed 
conn between the shooting stars and the comets. It is 
exceedingly desirable that we should know more than two or 
three hundred out of the many thousands of comets which 
undoubtedly belong to our system, especially as most of those 
which we know more in parabolic orbits, ere our knowledge 
of comets more complete we should surely know of more meteor 
streams and comets belonging one totheother. Mindful of Herr 
Schumacher’s words “it is natural that astronomers intrusted with 
the administration of a well funished observatory should have no 
time left for sweeping the sky so minutely and so ingly 
as us necessary for discovering these faint bodies, whilst, on the 
contrary, it seems certain that to the many amateur astronomers 
who have leas extensive means of observation hadly any more 
useful kind of activity could be 1ecommended,” the Imperial 
Academy of Sciences at Vienna is induced to propose for the 
discovery of comets_during the thiee years from May 31,1869, 
to May 31, 1872 eight prizes annually, consisting, as the 
receiver may choose,.of a gold medal, or of twenty Austan 
ducats representing its value in money. 

3 The award of these prizes will be subject to the following regu- 
tions :—. ‘ 

1. The prize will be given only for the first eight comets dis- 
covered in each of the three years named, and only for such 
comets as are telescopic at time of discovery, that is, inviable to 
the naked eye. The comet must not have been before seen by 
another observer, and must be one whose appearance could not 
be predicted with certainty. 

az The discovery must be communicated PR and 
without waiting for fmther observations, to the Imperial Aca- 
edemy of Sciences, by telegraph if practicable; and otherwise by 

the earliest post. The Academy undertakes to transmit the news 
immediately to other observatories. 

3 The time and place of discovery with the plan and course 
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of the comet must be given as exactly as posmble with the first 
notice. This first notice 1s to be supplemented by such later 
observations as may be made, 

4. If the discovery should be confirmed by other observers. 
the prize will not be awarded unless the observations of the dis- 
coverer suffice for the determination of the orbit. 

5. The will be awarded m the general meeting of the 
Academy held at the end of May of each year. In case the first 
notice of a discovery arrives between the Ist of January and the 
end of May, the final award of the prize will be defened till the 

meeting in May in the following year. 

6. Application for the prize must be made to the Academy 
within five months from the time of the arrival of the first notice. 
Later Bos aren will not be considered. 

7. The Imperal Academy will procure the decision of the 

ent astronomers of the Observatory at Vienna os to the 
ulfilment of the conditions in Nos, I, 3, and 4. 


The New Planet (r09) 


In the Astronomiske Nackruchisn, 1779-80, there is a long 
and important article on Piazn’s observations by M. Aigelander ; 
also the a place of this planet, discovered by Prof. 
Peters of Cimton, New York 

The following elements of the Planet are by Prof Peters, 
and are considered by him to be nearly accurate. We print in a 

column the elements for the same planet as furnished 

Prof Axel Moller, of Lond. The latter are caltulated from 

o taken at Clinton on Oct. 13th, Leipzig Nov. 8th, 
and Land Nov. 26th, 1869 :— 


Epoch 1869, Oct. oʻ% Berlin mean time. 


Mi= 337° r 3°35" 350° 53° 28°6" 
T= 55°53 480" A 
a= 4°5r 454 + : 
= 7° 56° 50°55" 3 578 
= 17 25 1413" 17° 27 510" 
u = 809"5 476 
log a = O 4278314. 


CHEMISTRY 
Transformation of Chlorinated inte Iodated Compounds 


Ap. LIEBEN has made important ents on this kind of 
transformation. Ethyl chloride, mixed in a sealed tube with three 
or four timés its weight of strong hydriodic acid, sp. gr. 1°9, and 
heated for five hours to 130°, 18 almost wholly converted into 
ethyl iodide, according to the n— 

: Ee Hie CH,I+HCL 
In like manner ethylated ethyl ride aed chloride), and 
amyl chloride are converted by strong hydriodic acid into the 
corresponding iodides, without formaton of pioducts. 


Ethyl-chlorinated ethyl oxide AHLAKA! | O is converted, 


atly 
by an excess of strong hydnodic acid r to ethyl iodide, 
and ethylated ethyl iodide Goe iodide); but there me also 
some secondary products fo viz butyl chloride, alcohols, 
and a substance a carbonaceous the quantity of 
these secondary products increasing as the hydnodic acid 1 less 
concentrated and present in smaller quantity. 

To determine whether the action of hydmodic acid is a simple 
double decomposition or a case of the action of masses, the 
converse reachon was tried by heating ethyl 1odide with a con- 
siderable excess of E acid in g senled tube to 130°. 
A small quantity of ethyl-chloride was thereby obtamed, together 
with hydriodic acid and free iodine, showing that the inveise of 
the first-described reaction does y take place; but the quantity 
of ethyl chloride, which it yields, is very small, even when the 
achon is continued for 50 hours. The result of the two supple- 


mentary iments, namely, the decomposition of ethyl chlonde 
by h iodide, and of ethyl iodide by hydrogen chloride, 
may be 1epresented, though somewhat ely, in the following 


MANDET- 

(Affinity of H for I) + (Affinity of C,H, for a 

< (Affinity of H for Cl) + (Affinity of C,H, for I). 
The decomposition of ethyl chloride, and its homologues by the 
action of hydnodic acid, is analogous to the decompomtion of 

silver iodide by the same reagent. 

As an exemple of the action of hydriodic acid on oiganic 
chlorides of other series, chloroform CHCl, was ‘introduced, 
together with 11 times its weight of hydriodic acid of sp. gr. 1°9, 


+ 
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into a sealed tube, and heated for 7 hoars to 125°. The - 
cipal results of this reaction were hydrochloric acid, free i e 
and methylene iodide CHyl,y Now, remembering the fact, de- 
monstrated by Kekuld, that iodides, submitted to the action of 
und an inverse substitution, the reaction just 
that the chloroform is 


acid, thus-— 
CHCl, + CHL + 3HCl, 
In other cases, the action 1epresented by the second equation 


oe eae es to remore all the iodine from the lodated product 
o) 


rmed in the first instance, and sone agate seine! 
hydride, Such, indeed, is the case compoun 
to the momatic series, Berthelot [Bull Soc. Chim. (a) tx. 30] 
has shown thet Julin’s chloride of carbon, or perchlorinat 
benzene, C,Cl,, 18 converted into benzene, CHa when heated to 
280° with a lange excess of hydriodic acid ; and Lieben finds that 
monochlorobenzene, CHCl, heated to 235°, for 15 hours, with 
fiom three to five times {ts weight of hydrlodic acid, likewise 
yields benzene. 

The action of hydriodic add on organic chlorine-compounds 
appears, then, to exbibit two cases +—{1.) The chloride is easly 
converted into the corresponding iodide by double decomposi- 
tlon, whereas the transformation of the iodide into the corre- 
sponding hydride is difficult, and takes place only at high tem- 
peratures In this case, if the is well conducted, an 
jodide is obtained without a trace of hydride. Such is the case 
in the action of hydriodic acid on the chlorides of the series 
CoH Cl  (2.) chlonde is attacked by hydriodic acid with 
difficulty, and only at a high temperature, whereas the conver- 
sion of the 1odide into hydiide takes place easily, and at a com- 
paiatrvely low temperature. In such cases, as with the chlorides 
of the aromatic senes, the product of the reaction is a hydride 
without any trace of iodide. In some cases, as that of chloro- 
form, intermediate products are obtained, only part of the iodine 
being removed b the inverse reaction, [Gwinale di Scienze ch 
Palermo, v. 130. 








SCIENTIFIC SERIALS 


THE Arches des Sciences Pays at Naturelles for December 
15, contains a paper by Professor , on the Miocene Flora of 
Spits e wiler gives a preli account of the fossil 


plants collected and sent to him by the Swe Polar Expedition 
of 1868. The number of species found in the Spitzbergen Ar- 
chipelago amounted to 131, of which 123 wee p 1c, 
8 cryptogamic. Fues and a detailed description of these 
aie promised to appear in the Memois of the -Stockholm 
Academy. The next paper ls an extract of Thomsen’s Thermo- 
chemical Researches (taken from P ors nsalenz), to 
which M has appended some comments, 
Masi ds a paper of tus own, on the influence of water 
on the double decompositions of salts, and on the thermal 
phenomena which accompeny them. The author was induced to 
publish this preliminary memoir ın consequence of the appearance 
of Thomsen’s iesults, He ts out some interesting cases of 
retardation of chemical equilibnum, and intends to investigate 
them further. The rest of this number—the last of the 


ear-~ 
‘is occupied by the usual Brlletin Scientifique, Metecrological 
O 


j aod an inder tothe volume (xxrxvi. N. S.) 

In Pols Ansal as Chima applicata alla Medscsna for 
December, we observe, among other papers, a note on the action 
of hydric sulphate on iodides, by Dr. Vitali It is generally 
sup that the ection referred to terminates with the pro- 
duction of sulphurous oude and iodine; but Vitah has noticed, 
in addition, the formation of hydiic salphide and sul fresh 
instances, consequently, of the reducing energy of hydric iodide. 
In a paper on Ferric Albuminate, Peretti shows that albumen is 
capable of dissolving Fenic oxide. The filtered solubon, if 
evaporated at a gentle heat, dres up to a rose-coloured pellicle, 
which can be again dissolved in water, and at 75°, 
Details are given as to some of the reactions of the solaton, 
Belimi contributes an ‘article on the therapeutic (pharmacentical) 
fomule of sulphur. There are also several papers on dietetics, 
hygiene, and pathology, &c., taken from other journals, and an 
ladex to the volume, of which the present is the concluding 
number, 
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ee ee figues 
(Dec. 25, 1869, and Jan. 1, 1870), contam an te on 
Vaccination, by M. Brouardel; a translation of Dr. Bence 
ones oer Leas; Sn a n jacana 
Vegetable Paleontology, by M. Ch.Giad ; and a lecture given 

e Pans Acadesny of Medicine On the 
ortality of Foster-children.” 








SOCIETIES AND ACADEMIES 
LONDON 
Geological Society, December 22, 1869.—Prof. Huxley, 


LLD., E.R.S., in the chair. Messrs, Hopkinson, J. Sanders, 
and Jabea Church, C.E., were elected Fellows of Society. 
The ing communications were read :—~—1. ‘‘ On the Irom- 


ores associated with the Basalts of the North-east of Ireland.” 
By Mr, Ralph Tate, Amoc. Linn, Soc., F.G.S, and John S. 
olden, ML D., F.G S. The authors Introduced their’ account 
of the iron-ores of the Antrim basalts, OTE GER 
an iron band had been known in the midst of basalt of 
Gisnt’s Causeway, but that only within the last few years have 
farther discovenes been made, which have develo a new 
bianch of industry in the north-east of Ireland. jron-ore 


of the numerous ex was considered to represent portions 
af one sheet ext unifoonly throughout the basalt and over 
a very large ares. everywhere the iron band and its 


lying basalt gradually passes upwards into a variegated ‘litho- 
marge of about 30 feet thick, graduating insensibly into a red 
or yellow ochre or bole of about 5—6 feet in thickness, which 
passes into a dense red ochreous mass of about 2 feet, charged 
with ferruginous spheroids consisting chiefly of a protoxide and 
peroxide. The spheroids are of the averaye size of ; th 
Mcrease in number and size towards the upper of the mad 
and not unfreqnently constitute that portion of it. The line of 
janchon between the iron band and the overl and usually 
more or less columnar basalt, is in all cases well defined, and in 
« few instances exhibits decided unconformabiity. The authors 
discussed the several theories that may be suggested to account 
for the origin of the piesent condition of the pisolitlc ore, and 
proceeded to point ont what appear to have been the several 
of m hic action by which the pisolitic me had been 
rated out of t From field observabons and chemical 
analysis, they have been led to consider the bole and lithomarge 
as the resultants of aqueous action in combination with aadu- 
lated gases, which, sere out certain mineral substances, has 
effected the decomposition of the basalts; and to assume that the 
bole nuderlying the iron band was a wet terrostual surface, and 
that the uent outhow of basalt effected, by its heat, pres- 
sure, and evolved gases, a reduction of the contained oaides of 
iron into the more concentrated foum in which they occur u the 
pisolite, the aggregation of the ferruginous pu ucles being a iesult 
of the same actions. The ferruginous series, with interstranfied 
plant-beds at Ballypalidy, was next described, and demonsiated 
to be of sedimentary ongin ; the ferruginous conglomerate re- 
sulcing from the depradation of the plisolitic ore, of which it uw 
chiefly oona ale, aud of the underlying ochres. Many addi- 
tions were made to the list of plant remains from these beds ; 
and pnority of discovery of plants in the Antrim basalts was 
accorded to Dr. Bryce, F.G.5. Ma. D. Forbes was not pie- 
pared to admit some of the theoretical conclumons of the authors, 
and objected to calling in metamorphism to account for all that 
was hard to be umdertood. He could not recognise the division 
of beds so similar in character into two classes. He wished to 
know, assuming that the uron-ore mmely resulted from the de- 
composition of the besalt, what became of all the mlica and 
alumina which consttuted three-fourths of the mass. The ongin 
of the pisolitic ores was in fact organic. In Sweden cettaia 
lakes were 2 ly dredged each year for the pisolitic ore sill 
ia course of formation by means of confervonl alge. Heo there- 
fore regarded the whole of these beds as in a certain sense sedi- 
mentary, and though due to organic agency, yet still deriving m 
their original mineral matter indirectly from the basalt. The 
basalt contained a considerable amount both of phosphorus and 
saiphur; and if the ores had been derived di from the 
besalt, both these substances would have been present in them. » 
This was an sehr aap direct ism. The 
presence of venadium afforded additional reasons for i 
these ores as formed in the same manner as bog iron 
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similar ores, Sir Charles Lyell had observed in the basalts of 
Madeira red ochreous bands, which represented old land surfaces, 
in one of which Mr, Hartog and he had discovered a leaf-bed 
contai vegetation of much the same character as that of the 
uland at the present day. Near Catania, in a recent lava-stream, 
he had seen the junction of the lava with the soil of the ancient 
gardens ; and in character the soil now under the lava resembled 
the red beds m Madeira. Mr. W. W. Smyth was on the whole 
inclined to admit the power of metamorphism to produce such 
changes as had been here effected. He commented on the ad- 
vantages of employing this Insh ore for admixture with hema- 
hie ore, on account of the abundance of alumina present, 
Possibly there had been some difference in the chemical cha- 
racter of the different Bows of basalt, Mr. Evans 
that the geien beds might be the littoral deposits of a lake 
in which the pisolitic ores of the other parts of Antrim were 
ag een farther from the shore, and subsequently buned under 
a tic flow. Mr. Etheridge inquired whether the pisolitic 
ore had been subjected to microscopic examinaton, with a view 
of finding traces of organic forms, such as Gallionalla. Mr. 
Tate, in reply, defended his views as to metamorphic action. 
He thought the uniformity ın thickness and character of the 
isolitic ore band over so an area showed that it could not 
a lacustrine deposit. He not as yet examined the sphe- 
roids under the microscope. 3 
“Notes on the Structme of Sigilaria.” By Principal Daw- 
son, F.R.S., F.G.S., Montreal. In this paper the author criti- 
cised the statements of Mr. Carruthers on the structure of 
Sigdlaria (see Q. J. G. S. xxv. p. 248), He remarked thet 
Syilaria, as evidenced by his ens, is not coniferous ; that 
the conrferous trunks found m the Coal-formation of Nova Scotia 
do not present discigerous tissue of the same as that of 
Srlaria ; that no conifer has a slender woody axis surrounded 
by an enormously thick bark; that ron was probably 


2 gymn and allied to Syewlaria ; that although S 

may not always show medullary rays, the distinct ion of 
the wood into is an evidence of their ha existed ; 
that the difference in minute structure between and 
Stigmaria volves no serious difficulty if the former be regarded 


as allied to Cyradacee ; and further, that we do not know how 
many of the Signore belong to S ia proper, or fpvxiaria, 
or to such forms as Clathrorsa Leroderma, which may have 
been more nealy allied to Lepidosblows ; that the fruit 


by Goldenberg as that of larta is more probably that of 
otos, OF May be a e catkin with pollen; and that he 

has found Trå scattered round the tnmks of Sylaria, 
and on the surface of the soil in which they grew. He agreed 
with Mr. Carrathers in Mr. Binney’s Stet/arsa vascu- 
on, Prof Morris th t that 


laris as allied to 

Clathrana and aaron ought to be discriminated from the 
} as being rather moro nearly allied with cycadaceous 
ts, especially the former. He pointed ont the manner in 
which cetain vascular es commumicating between the 
centre of the stem of Sged/arie and allied genera aud their bark 
ight be mistaken for medullary rays. i 
Note on some new Animal Remains from the Carboniferous 
and Devonian of Canada.” By Prnodpal Dawson, F.R.S., 
F.G.S., Montreal The author described the characters S 

sented by the lower jaw of an Amphibian, of which a cast 
occurred in the coarse sandstone of the Coal-fonmation between 
Ragged Reef and the Joggins Coal-mine. It measured 6 inches 
in length; and its surface was marked on the lower and posterior 
a with a network of ridges enclosing rounded depressions. 
anterior part of the jaw had contained about 16 teeth, 
some of which remained in the matrix. These were stout, 
conical, and blunt, with large pulp-ceavities, and about 32 longi- 


tudinal stris, to the same number of folds of den- 
tine, The anthor stated this jaw resembled most closely 
those of Baphates and a, but more ially the 
former. He iegarded it as distinct from 2 ; and 


proposed for it the name of B. minor, If distinct, this rases 


ee number of species of Amphibia from the Coal-measures of 


ova Scotia to nine. The author also noticed some msect 
remains found by him in slabs contaming 5; lum. They 
were referred by Mr. Scudder to the Blattame. From the 
Devonian beds of G the author stated that he had obtamed 
a small species of C s, the first yet detected in America, 
With ıt were spines of ackairacantkus and remains of some 
other fishes. At Gaspé he had also obtained a new species of 
Prilophyton, several trunks of Protefaxties, and a species of 
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C 7 The President objected to the term Reptiles be- 
ing applied to Amphibia, from which they were totally distinct. 
He questioned the safety of attnbu the jaw to 8 , of 
which no lower TY had been previously found. Mr. Etheridge 
remarked that the differed materially in its propor- 
tions from any in either the Russian or Bntsh rocks. 
“Note on a Crocodilian Skull from Kimmendge Bay, Dorset.” 
By J. W. Hulke, F.R.S., F.G.S The author descnbed a large 
Steneosaunan skull in the British Museum, from Kimmendge 
Bay, which had been aaa regarded as Pliomunan, and 
was recenily identified with by Mr. Davies, sen. 
From the agreement of their dimensions, and their occurrence 
near together, the author thought it probable that this skull and 
the lower jaw described by him last session belonged to the sme 
individual It differs from the Sieneæsanrus rostro-minor in the 
greater stoutness of its spout, in the presence of an anterior pair 
of nasal bones prolonged into the nostri, and in the number of 
its teeth. The anthor proposed to name it Steneosaurns Manse, 
after its discoverer. 
“Note on some Teeth associated with two fragments of a 
aw, from Kimmeridge Bey.” By J. W. Hulke, F RS , F.G.S. 
he author described some small teeth associated with ents 
of a long slender snout not unlike that of an Ichthyosaur, but 
too incomplete to be certainly identified. The teeth are peculiar 
in the great development of the cementum, which gives the base 
of the tooth the form of a small bulb. The exserted crowns are 

ightly curved, smooth, cylindneal, and pointed. The attach- 
ment to the dentay bone was probably by means of the soft 
tissues, and the teeth seem to bave been seated in an open 
groove in the surface of the jaw-bone, Until additional materal 
reveals the true nature of this fossil, the author proposes to place 
it alone, and to call it provin Euih en, The follow- 
ing specimens were ited :—Fossils and Rock-specimens 
from Antrim; exhibited by Ralph Tate, Esq., F.G.S. Fossils 
from Kimmeridge Bay; epics by J. W. Hulke, Es, 
F.RS. 


Photographic Society, Dec. 14, 1869 —J. Glaisher, F.R S., 
eee in the chau. The read a paper by Dr. Van 
npr aba “On anew artificial light sutable for the production 
o ographic tx,” of which we give the following 
sated: © in Me KLEI alaa ol Ge gu Ue bad Glo: 
thet there are incandescent upon the sun’s surface large quantities 
of calerum,*sodium, fron, magnestum, chromium, &c. ether 
these metals exist in a free state on the sun’s surface, or whether 
they.are in the form of volatile compounds, the presence of a very ` 
temperature, f.e, combustion, would be sufficient to yield 
not only an extremely dazzling light, but also one possessed of 
considerable chemical power. conditions actually exist in 
the sun, the chemical action of whose rays us due mainly to the 
ce of chromium, titanum,* and magnesium. The author 
tras ound by experiment that nearly all the metals of the alkalies 
and alkaline earths, as likewise many of the ae when 
pening m oxygen, give rise toa emission of chemical rays, 
due to the production of an oxide at a high temperature, and that the 
same phenomenon is evident when the same oxides are produced 
the decomposition of the metallic salts in a volatilised con- 
dition at a very high temperature. Magnesium produces onde 
of heated to whiteness a the flame. If we direct 
the jet of an oxybydrogen lamp upon the carbonate or the chloride 
of magnesium, we produce in either case oxide of magnesium 
magnesia) at a bigh temperature, and moreover obtain in both 
instances flames rich in chemical rays. So long as the salt 1s not 
entirely decom the light 1s sustained in allits brilliancy, but 
when nothing but magnesia remains the light loses its highness, 
and at the samo time the greater porton of its chemical activity. 
If metallic oxides (such as lime, magnda, alumina, xirconia) 
are employed and heated by the oxy n flame to a very 
high temperature, the illumination is very brilliant; but it i 
much less photogenic in its character than when the oxide ina 
nascent condition is uced at a high temperature, os in the 
case of chlori es, &c In the latter mstance the 
coloured lines of the spectrum inherent to each metal may be 
observed, but not in the former, and this circumstance induces 
me to behere that the chemical action of the sum is due to the 
cause mentioned. Magnesium is well known to emit an abun- 
dance of actinic rays; chromium is possessed of far greater 
chemical eer dry hydrogen ges is passed through chlorv- 
chromic acid afterwards ignited ina current of oxygen, oxide 


* It Se only recently that this metal has been discovered in the sun 
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of chromium is prođucod at a very high temperature, and at the 

Pe a a flame of such extraordinary chemical power, that 
-silver paper held at a distance of twenty centimetres 

. inches) blackens sensibly in thirty seconds, or about as 

quik as in full daylight. past per ar aee ee 
ed with equal stow with chloride of titanium, which gi 

a blue flame of 

= Ualtasiy 

tsaed amides the Hi 


"graphic 

substituting the cylinder 

carbonate of magnesia, E ees 
oe ee titanate 
of esia obtain 


scree ine ey ; 


danger. He ka 


; it is then 7 


fos tyre pl a; Goo graa | hand 
in an earthen vessel and sifted, care eta ice 
any organic matter to enter, and the whole is then introduced 


into the wrought-iron retort A (fig. 1). The cork stopper E, 
. covered with tinfoil, 1s put into its and the junction F, 


> 
+ 





little furnace B C, or a gas jet may be used, and after the lapse of 
a few mintes the marae 4 ee 


this 
ts and boards from the top of the 
Wer the Ge eae ued eae somewhat cool 
the junction F is unscrewed, the cork E taken away, and warm 
water in until the retort A 1s filled. water is 
allowed to remain for an hour, and the contents are then poured 
into a luge jar, where, eiee Hue eee Ok An: Donn or dojke 
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oxide of manganese ane The clear water is decanted off, 
and the black depoalt dei ‘eared EA D e hasta 
fe which a eran dy lepeated employment as often as 
desired. With ordinary native manganese a much higher tem- 
Pee ee ee 
and the operation beco a r hatte 
advisable to use sats sera oe Pe 
of potash oxygen, quanti 

the lamp dagen sk S thus the cost of our light, i 


and the magnesia, amounts to two francs per hour. 
coal gus ee {shown in figs. 2 and 3) is very 


or 4 HE 


ae 





Fio a Fo. 3 


conrenicht. Those who have gas laid on in their houses will 

ea cee 2); others will find it 
t to em mit- arrangement 

ti both heures he ee ia es to a Gea Nace 

pee rene Gree pon eatin maeh ia be turned, 

wered, or raised upon the rod © EF is the or Ri 

and G the pinion by means of which the light is adjusted in the 

centre of the ap The jets for the two separate gases are 

formed by two concentric tubes, R, ST, sliding at S, so that the 

ea topo tio m ST may be raised when it ts desired 


to, or removed from, 


approach 
The coal-gas does not mix with the oxygen, grcecdap in 
the flame itself The manner of employing the apparatus is 


AT nape The tube and sto marked H (con- 
the supply of coal opened and the gas 


tenia: the stopcock cael ine connection with the beg of 





oxygen) is arse cap and the tube B then raised in suche 
manner that the t the pillar A is heated by the flame, the 
extremity of the T being almost into contact with 

magnesia. ents the , and ef is only 
when a cmoiiy Aas been formed that the Hight atiains tis Aighe 
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brifliancy ; at this stage the stopcock H is partially closed until 
the maxmum emonnt of light has been secured. e apparatus 
(fig. 3) is very similar to the other. The lamp P is filled with 
alcohol, the wick being round and cut obliquely, as in fig. 4, 
the extremity of the jet N O being near enough to the wick to 
touch it hghtly. The wick M should be almost m contact with 
the pillar A, which is brouzht about by the screw I ( 


. To 
this apparatus there is connected but one india-rubber tu 4 


00, 


in communication with the oaygen Lag. Fig. 4 shows the exact 
position that the jet N O should occupy in relation to the magnesia 


The enlargmg-apparatus is shown in fig. s. 


A case of 





polished oak, IJ, surmounted bya chimney, H, with doors at the 
sides, G, furnished with green glass, contains the lamp. The optical 
apparatcs is contained in the box E; it is formed of two lenses 
of very white flint glass, of which one is seen at A. These two 
lenses condense the hght and transmit it through another lens, 
D.* Between this latter‘and the lenses, A, is placed the negative 
to be enlarged (held in the frame C). The lenses which condense, 
the ght are prepared from yey translucent flint glass rather than 
crown glass, which latter possesses to a considerable degree the 
power of absorbing chemical rays emitted at a low temperature, 
as is here the cose. For further particulars, the reader 1s referred 
to the Photegraphic Sournal, No. 212, 


MANCHESTER 
Literary and Philosophical Society, December re 
J. P. Joule, LL.D, F.R.S., &c., pendent, in the = Sir 
Charles Lyell, Bart, LL-D., DĠ L, ERS., &c., and Henry 
Clifton Sorby, F.R.S., F.G.S., weie elected honorary members 
of the soci Mr. R. Routledge was elected an o mem- 
ber.—Br. W. Boyd Dawkins, F. R.5., exhibiteil a stone-hammer 
and rude splinters of flint, brought over | Mr. Baueiman from 
the turquoise mines of the promontory of Sinai. These mines 
+ Wc ails cary Ge cen a ee ce 
the ` 7 adtust „i 
pend os to work glk . oysters en 
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were worked, according to the evidence of the hieroplyphic in- 
scriptions on the a ly the ans fiom the thi to the 


thirteenth of the dynasties mentioned by Manetho. The tools 
and fimt fakes found there in and around the workings, exactly 
coincide with the grooves in the 10ck made in the eacaraton, 
and evidently have been blunted by such use. There was no 
evidence that metal of any kmd was used in the wak. Mr. 
Bauermen also satisfied himself that the hieroglyphs were cut 
with implements mmilar to those used in the mining. This dis- 
covery is very important, because it opens up the question as to 
what tools the Egyptians used in working their wonde: ful monu- 
ments of granite and syenite. If it were worth their while to 
conduct turquoise mining with flint fakes in the Sinaltic pro- 
montory, if they the same tools in the hieroglyphs that 
fix the date of these mines—and of this there can be no 1cason- 
able doubt—it is very probable that they employed the same 
means for the same eleewheie, and Aes to any the least, a 
pots their maivellously minute sculpture in Egypt has also 
wiought with fint There is no evidence that they were 
acquainted with the use of steel, Iron and bronze are not hard 
enough for the purpose.—“ On the Hades, Throws, Shifts, 
&c., of the Metailiferous Veins of the North of England,” by 
Mr. J. Curry, of Boltsburn, I te, County of Durham. Com- 
municated by E. W. Binney, F.R.S., F.G.S. The new views, 
contained in this paper, are embraced under the conmdemtion 
that the hades, throws, shifts, &c , may have been chiefly accom- 
plished by peculiar modes of depositing of the sediments, during 
the contemporaneous building of the vems and stata, These 
modes were mimutely descr and illusteated by di 
which me requimte to convey a clear conception of the pro- 
CESSON. ; 

Physteal and Mathematical Section, December 7, 1869 —E. 
W. Binney, F KS., F.G.S., president of the section, in the 
chair. ‘*On the Mean Monthly Temperature at Old Trafford, 
Manchester, 1861 to 1868, and also the Mean for the Twenty 
Years 1849 to 1868,” by G. V. Vernon, F.R.A.S., F.M.S. 
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Academy of Sciences, December 27, 1869 —M. H. Sainte- 
Claire Deville called attention to the Annuare du Bureau des 
Longittdes for 1870, and indicated thal it contained a series of 
observations on the densities and co-cfiicients of dilatations of 
bodies which would render it useful ın chemical laborntones.—M. 
C. Sainte-Claie Deville, m presenting a poruon of the Bullin 
Li Sboroogigue de Observatorre de Montsouris, noticed the pro- 

of that establishment and the steps that are being token 

or the cultivation of meteorology in France.—General Morin 
made a communication on some successful experiments which 
have been made on the acclimatisation of the Cinchona effanalis 
in the island of Rénnion.—An exact fiom a letter of AL I. 
Pierre to M. Peligot, on the piesence of potash and soda in 
various parts of plants, was read, in which the author stated 
that from his investigation of wheat, it pepe that where salt 
exists in the soil, soda and pot occur m the plants 
grown on it, but that the latter increases in quantity up to the 
ear, whilst the soda is found i PO S lower pats of the 
plant. The amount of potash in different parts of the plant uw 
in harmony with the amounts of nitiogen and phosphoric acid — 
A note by M. S. Cloer on the disinfection of commercial sul- 
phide of carbon, was presented. His consisted in agi- 
the crude substance with 4 s cent. of its weight of finely- 
powdered corrosive shblimate, which throws down no semifluid . 
compound of le odour. The supernatant liquid is 
then decanted and distilled. — Some chemical researches on 
copper, by Mr. T. Sterry Hunt, were communicated. The author 
erred to the resemblances existing between perchlonde of 
silver end protochloride of , which also extend to the 
oxides. He described the behaviour of protoxide of copper with 
various chloride®, y those of magnesunr and non, and 
also that of peroxide of copper with protochloride of iron.—M. 
Daubrée presented a note by M. Teneil on the modifications 
undergone by minerals by the action of saline soluntons It 
related to the action of the alkaline monosulphides upon the 
natural metallic sulphides, selenides, and tellundes, singly or in 
combination.—A note by M. J. Peronne, on the pieparntion 
and properties of hydrate of chloral, was read. e author 
descri the differences in the physical fo ag of the sub- 
stances obtained himself ond. M. oussin as hydmie of 
chloral, and indicnted that these are duc to the fact that the 
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com d prepaed by the latter is not pure, but contaminated 
by the presence of a considerable amount of alcohol—M. Du- 


brunfant continued the discussion on the nature of inverted sugar, 
by a descmption of his method of se levnlose from it 
e effects the separation by the addition of hydrate of lime to a 
solution of inverted sugar, presses the crystallme magma pro- 
duced, and removes the lme by treating both the solid remdue 
and the expressed fluid with an acid. This process, 
to the author, effects the nearly complete separation of the two 
forms of gincone, and he ay gare that it might become of import- 
ance, as ose possesses far higher sweetening powers than nght 
glucose. —Mr. T. L. Phipson communicated a note on some mb- 
stances extracted from the fruit ofthe walnut Fiom the green en- 
velope of the fruit he obtained a yellow, crystalline substance, of 
little stability; this, in e few hours, produced a black, amor- 
phous, resinous substance, Ce H, Op which the author called 
renani acid. With slkalies it forms soluble salts of a magni- 
ficent purple colour, and with oxide of lead a violet-brown in- 
soluble sale For the yellow body he proposed the name of 
nine =A substance occurring in the elie gales of the nut was 
called Bucifannine; atas the cause of the h taste of that 
skin. From tt, trentment with mineral acids, the author 
obtained glucose, c acid, and a red, insoluble body, which 
he named roféze acid. Its composition was said to be Cy, Hy, Qie 
The green envelope, when absorbs o with avidi 
from the air; when mixed with soda, it absorbs oxygen mu 
more rapidly than phosphorus.—In a note on the simultaneous 
action of the intra-pilar current and nascent h upon 
organic acids, M. E. Royer described his treatment of oxahc 
acids by these agencies Concentrated solution of that acid, 
placed in the porous cell of a Grove’s battery, furnished a con- 
siderable quantity of formic acid in a few days, the oxalic acid 
having been split, and hydrogen having combmed with each of 
the two half-molecales. No carbonic acid was set free.—M. 
Delnfosse presented a report upon M. Kokscherow’s contribu- 
tions to the mineralogy of Russia, indicating the general character 
of that work.—-M. Feil exhibited some specimens of heavy glass 
(Parnday’s glass), prepared by a new process which enables it to 
be produced ın large masses, He also sent in some examples of 
artificial gems.-—A note by M. M. A. Gaudin, on the production 
of artificial gems, was also communicated ; it was accompanied 
by a small collection of (paar memoir was presented on 
the geneial movements of the atmosphere, by M. Pealm ; also one 
on the giadnation of galvanometers, by M. P. Blaserma; and 
another, contaimmg the first pert of a new method for the solu- 
tion of problems in mechanics, by M. Piaron de Mondesir, —Of 
biological papers, M. Lacare-Duthies communicated a first 
memoir on the morphology of the mollusca, relatng to the 
Gasterepeda. To this we may probably refer elsewhere.-—M. 
P. P. Dehérain presented a paper on the metamorphoses and 
migrations of the pioximate principles in herbaceous plants, in 
which the author traced the course of the more important v 
table compounds from one set of o to another d 
“life of the plant, and indicated the age which th ergo 
in different parts. He ascmbed the transport of salable mate- 
nals from one part of a plant to another to the varying amount 
of aqueous evaporation from the surface. The accumulehon of 
insoluble proximate piinciples in the seed was also accounted 
for by the author on the suppomfion (expeiimentally arrived at) that 
wherever in a ien folly charged with liquids there is a point at 
which the dissolved elements become insoluble, they tend towards 
that pomt in order to maintain the equilibrram. Of the means by 
which the soluble elements are converted mto insoluble ones, the 
author attempted no eaplanation.—_M. Milne Edwards presented 
a note by M. Balbiani on the constitution and mode of formation 
of the ovum in the Sacculina, in which that author contests 
some of the pot E E Stim E van Beneden m a former 
paper (see NATURE, p. 246).— question of the antiquity of 
the horse in Egypt formed the subject of notes by MM. F. 
Hément, F. Lenormant, and Faye. ML Lenosmant disposes of 
the passage in Genems im which mde are supposed to be 
referred to. He seems inched to consider that the word trans- 
lated mules (which occurs nowhere else in the Bible) really signi- 
fies hot sprogs M. Faye, in oppostion to all authonty, holds 
fast by the o1diuary modern version, and also cites the passage 
in the same book ın which horses me mentioned among the 
animals taken by Joseph ın exchange for corn dunng the years of 
famine in Egypt. From the fact that horses are here familiarly 
mentioned, Al. Faye infers that their employment in Egypt as 
domestic animals must then hare been of long standing N E. 


NATURE ° 


| Fan. 6, 1870 


Decane communicated a paper on oe hare snes and 
Mr. T. L Phi a note on the explomon an of meteorites 
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GOVERVHWENT AID TO SCIENCE 


J5 our present issue will be found a letter from Mr. 
Wallace on Science Reform, a subject which we lately 

brought before our readers, and which is attracting, at last, 

the attention which its immense importance demands, 

We have the greatest respect for Mr. Wallace, and 
therefore willingly give him the opportunity of stating his 
views, though we entirely dissent from them, and though 
we regret to see such a question as this dealt with in what 
we must desciibe ag a narrow spirt calculated to win only 
popular approval, Mr. Wallaces letter opens with a 
denunciation of the Education movement as a madness of 
the public mind, and with an imputation upon the Science 
Reform movement as a sciamble for the loaves and fishes. 
It 13 only consistent with such an exordium that the 
benefits of Science should be depreciated, and that its 
cultivation should be spoken of as a matter more of 
personal than of national concern. 

“The biond principle I go upon,” says Mr. Wallace, “is 
this—that the State has no moral nght to apply funds 
raised by the taxation of all its members to any purpose 
which 13 not available for the benefit of all” And further 
on he wntes. “1 maintain that all schools of ait, or of 
science, or for technical education, should be supported 
by the paities who are directly interested in them or 
benefited by them ’ We understand Mr. Wallace to 
mean by these and many similar passages, that the main 
result of culuvating Science 1s merely the gratification of 
those directly engaged in the pursuit, and that they who do 
not take this peisonal interest in it derive little or no 
benefit from it , and hence, that it would be unjust to tax 
the bulk of the community to enable a few individuals to 
indulge their philosophical tastes. If that is not the 
position which Mi, Wallace desires to take up, we must 
declare our inability to understand the letter before us ; 
if the position be tenable, we need hardly say that no 
greater eiror can be committed than that of seeking aid 
to Science from the State. 

But is it tenable fora moment? Is it really necessary 
to tell any educated man of the nineteenth century that 
science, art, literature, with one or two other matters, are 
simply civilisation; and that civilisation affects, not 
particular classes, but whole communities? To confine 
ourselves to our own province, Science, does Mr. Wallace 
really believe that the discoveries of chemists, naturalists, 
astronomers, and physicists do not directly benefit even 
the ignorant masses who cannot appreciate them? Does 
he know of a single class, we might say a single tax- 
paying being in England, who does not derive direct 
advantages from contrivances and processes which place 
at his disposal properties of matter and laws of nature 
unknown to uncivilis¢d people? The material results of 
scientific labour, such as superior clothing and dwellings, 
more varied food, better medical and surgical appliances, 
sanitary improvements, easiet locomotion, are accessible 
to all in proportion to their means, however ignorant they 
may be of the scientific piinciples to which they ate 
indebted for them,—as accessible to them as to the very 
philosophers by whom those principles were discovered 
ond apphel Where. then, +s the injustice of taxing all 
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classes, in proportion to their means of commanding the 
results of science, for advantages which, if not so taxed, 
they would obviously, gain at the cost of others? We 
are surprised to find it necessary to insist on truths of so 
elementary a character. 

Justice to the taxpayer may be a good electioneeting 
cry, but in such a discussion as the present it will com- 
mand no hearing. The question for us to consider is 
whether the taxpayer shall possess greater material advan- 
tages than those he now enjoys, and by what agency they 
may be most efficiently conferred on him- whether, as a 
nation, we shall strive for a still higher civilisation, and 
how it is to be attained: whether these objects will come 
to us unsought, or whether, as a nation, we must exert 
ourselves vigorously and systematically to gain them. 
The resulting benefit to the taxpayer will, we need not 
doubt, far exczed the price he pays for it. 

At present, the British taxpayer contributes to the 
maintenance of a Royal Observatory, of a School of 
Mines, of a Museum of Natural History, of a Museum of 
Art, of an Ordnance Survey. The advocates of the sratus 
quo are bound to show, not merely that catalogues of 
stars, collections of minerals, animals, statues, mosaics 
and paintings, and elaborate maps of the kingdom are 
useful to the taxpayer, but that no other institutions can 
be added to these with advantage to him, and that those 
we have named have attained to absolute completeness 
and perfection, admitting of no further development or 
improvement. The existence of these institutions settles, 
once for all, the principle that it 1s just to tax the com- 
munity for Science. If not, abolish them. But if taxation 
for these particular objects be just—which even Mì. 
Wallace does not deny—then the question whether there 
are not other objects that should be added to them 1s one 
that may fairly be asked. 

The examination of this question involves the passing 
in review of all existing, and all possible, scientific institu- 
tions, in order to select those which are properly malters 
of national concern ; the principle of selection being that 
the nation should charge itself with those only which 
have the two-fold character of general utility and of being 
beyond the means of individuals to maintain; it also 
involves the consideration of the mode in which the 
scientific affairs of the nation should be administered 

A recent atticle in the Pal! Afall Gazet/e powerfully 
exposes the failure of local, as contrasted with central, 
administration. The principles so ably contended for by 
our contemporary are perfectly applicable to the business 
of science. The tufe indeed is gone by for declamation 
against centralisation. The bugbear of the past has 
become the necessity of the present. Armies, fects, 
railroads, telegraphs, commerce, literature, enterprise in 
every form, even well-ordered private households, as 
pointed out in the article to which we refer, are all exam- 
ples of centralisation—and the tendency is daily to add to 
the catalogue. It might have been better that each man 
should suffice for himself, but as a matter of fact he does 
not. He relies on co-operation for the attainment of 
objects which he cannot compass alone, and however 
small the number who so unite for a common purpose, 
one usually directs the operations, Whats true of indi- 
viduals is true of a nation. Nothing that concerns the 
well-being of the community can be, or is, lch to the 
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chance efforts of individuals ; an organisation 1s formed 
with a directing, a centralised authority, to which the 
whole body defer. 

This is now wanted in England for Science, which can- 
not be cultivated without system, nor can it be governed 
without system. Ina former number of this journal an 
aiticle from the pen of Prof. Roscoe gave an interesting 
picture of the scientific organisation of Germany, which 
may be taken as typical of the Continent. Thei arrange- 
ments, which carry Government intervention to a point 
not as yet contemplated by anyone in England, so far 
from having the deadening effect imputed to Government 
aid, has produced in large numbers men of the highest 
attainments and the largest and most onginal views, and 
is developing a continuity of results of the greatest prac- 
tical and theoretical value. The physical education and 
intelligence of the people is confessedly ahead of that 
which the same classes in England can boast. The arts 
in which we once justly clauned pre-eminence are In many 
instances now more advanced with them than with us 
mainly because the principles on which they depend are, 
more assiduously studied, and the artisans by whom they 
are practised more thoroughly instructed by them than by 
ourselves. Many branches of trade in England already 
painfully attest their superiority. As a matter of fact, 
individual enterprise, which it is so easy glibly to pro- 
nounce the incarnation of vigour, has not borne the fruit 
at home which Government support, with its supposed 
emasculating tendency, has yielded abroad. 

Are we, then, to fall back in the race of nations, to see 
our trade and our manufactures dwindle away, and our 
naval and muitary systems take second iank, because 
there is an apparent noble independence ın the attempt 
-to do single-handed what single hands are proved inca- 
pable of doing? We assert that, other things being as 
nearly equal as vanations in 1eligion, customs, and form 
of government will admit, the degree of cultivation of 
Science by nations will ultimately dete: mine their places 
in the human family. No nation on earth has a gieater 
abundance of natural resources and of accumulated wealth 
than we; no people have higher gifts or nobler aspi- 
rations; none need less fear despotic interference from its 
Government ; no nation, therefore, 1s better qualified to 
cairy out a system which has proved so successful in less- 
favoured countries. 

The question that presses for decision is, What shall we 
call on the Government to contribute to scientific advance- 
ment, and in what manner shall the scientific administia- 
tion of the future be constituted? e present Govert 
ment is 1eady, we doubt not, to perform its part, 1f only 
the necessity be shown by competent testimony to exist. 
It is the duty of men of science, who alone`can speak on 
the subject with authority, to give this testimony, and to 
help the Legislature to place on a footmg worthy of a 
great nation a department of its duties which has hitherto 
aaa to a most injulious extent, overlooked. 


THE THAMES SUBWAY 
SPyeset attempts have been made to pass under’ 
the Thames. The chalk and alluvial deposits of 
the valley at Gravesend would even now offer formidable, 
if not insurmountable, difficulties to the attempt, once 
made, to tunnel through stiata with water sources so un- 
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manageable. The Thames bed at Limehouse had 
hidden dangers, which, however, did not succeed in 
stopping the bold attempt, made some foity years since, 
to pass beneath the river—an attempt carmed in fact to 
a successful issue in spite of innumerable difficulties, 
but at an overwhelming expense. The skill and 
ingenuity displayed were equal to the occasion, but the 
object attained was not commensurate with the magni- 
tude of the work, and foi years it served 1ather as a warn- 
ing than an example to be followed. 

A better geological knowledge of the Thames sales 
has, however, been gradually acquired dunng the last half- 
century ; and it has become evident that while some paits 
of the valley present the greatest difficulties to the execu- 
tion of any such work as a tunnel under the river, other 
parts present conditions singularly favourable for such 
works. It is found that the chalk ¢, Fig 2, which disappeais 
at Croydon and reappears at Watford, passes under London 
at a depth of from 200 to 300 feet; that next over the 
chalk çome beds of sand, shingle, and clay, from 80 to 
100 feet thick taken together, c and d; next above these ts 
a single massive formation of clay, in round numbers from 
100 to 200 feet thick under London, and acquiring a still 
greater thickness—as much as 450 feet—at places not far 
distant. This clay is so compact and tenacious, that, 
except in a few places, it is perfectly ‘impervious to 
water. The various railways in the neighbourhood ol 
London, as at Pnmiose Hill, Copenhagen Fields, Norwood,’ 
and elsewhere, show how readily tunnels can be made 
through it. It has also been ascertained that this clay, 
known to geologists as the London Clay, though thin 
and unceitain at Limehouse, dips westward fiom that 
place and gradually acquires a greater thickness, until at 
London Bridge it forms a mass 129 feet thick It there- 
fore became evident that while, at and below Limehouse, 
any tunnel passing under the Thames would have to 
pass through the soft and permeable beds of sand and 
shingle lying between the London Clay and the chalk— 
beds charged with water—forming in fact o1iginally the 
great water-bearing beds under the London Clay at 
London, and therefore almost impassable to any tunnel 
under the Thames; above Limehouse, and thence to 
London Bridge, the gradually increasing mass of London 
Clay presents giound more and more favouiable‘for the 
execution of such a work. If a place could be found 
where, on the one hand, without going to too great a 
depth, the alluvial beds on the surface and any aecidents 
in the Thames bed itself, and on the other hand the beds 
of sands and shingle below the London Clay, could be 
avoided, while at the same time the intermediate London 
Clay was thick enough to allow of the passage of a tunncl 
and for a sufficient thickness of 100f and floor, ıt was ‘clear 
that at such a place the conditions for the constiuction of 
a tunnel would be as favourable as could be desied. 

The first to apply this knowledge was Mr. P. H Barlow, 
C.E. F.R.S., who fixed upon a spot intermediate between 
London Bridge and Lumehouse (where the thickness of Lon- 
don Clay must be about 8o ft.), and at a sufficient distance 


below London Bridge to render an underground passage _ 


of the Thames a wo1k of great public utility. A space of* 
vacant ground near the western entrance to the Tower 
was obtained from the Crown; and on the Middlesex side 
a simall'wharf offered sufficient width for the tunnel to 
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pass under, and be carried to the shaft in Vine Street. 
Allowing for any likely greater depth of a former channel, 
or for any effect the river might have had on the clay, 
Mr. Barlow considered he would be safe in allowing a 
minimum thickness of 2o0ft. of London Clay to exist between 
the nver and the top of the tunnel—a conjecture, the 
correctness of which has been fully proved in the execu- 
tion of the tunnel; for not the slightest percolation of 
water from the river was detected during any part of the 
“work. It is a question, ım fact, whether a less depth might 
not have sufficed. Greater difficulties were apprehended 
in the making of the two shafts, as the gravel on either 
side of the river was known to be charged with water— 
that om the Middlesex side especially. On the north side 
of the river the ground rises at Tower Hill, and thence 
towards the City, to a height of about 4oft. above Thames 
high-water mark; and the London Clay is capped by a thick 
bed of gravel, the spring at the base_of which supplies so 
many of the City pumps. Thuis gravel, however, does not 
slope down to the river, but is cut off at the sloping 
ground. When the shaft' on the north side came to 
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be made, it was found, after passing this 14ft. of made 
ground, that the site of it was exactly on this intermediate 
hill of clay, and that the gravel which thinned out only a 
few feet higher had therefore been escaped. The shaft con- 
sequently was carried without difficulty through the 14 feet 
of made ground and 44 feet of London Clay to a depth of 58 
feet. On the south side, the gravel, alluvial, and made soils, 
a, were found to be 35 feet thick, and charged with water, 
which rose and fell with the tide (highest just before low 
water) in the river, to the extent of 3 feet. By the use of 
iron-tubing, a passage through has been effected, although 
with more difficulty, and the shaft carried to a depth of 
17 feet in the clay 4, or a total depth of 52 feet. Between 
these two points Mr, Barlow laid the tunnel at’ a slight 
curve, so as to have a depth in the centre 18 feet greater 
than at the ends. The shafts have a diameter of 10 feet 
at top and 8} feet at bottom, The tunnel is 7 feet in 
diameter, and is formed by cast-iron tubing in lengths of 
1} feet each, each ring being composed of thin segments 
with a key piece. An iron shield, devised by Mr. Barlow, 
was- pushed on in advance of the work, and the tubes 
fixed in as soon as the requisite length of excavation had 
been completed, and the small space left between the 
clay and tube filled in at once by concrete. The work 
was carried on day and night, and advanced without 
interruption. No subsidence occurred in any part, and a 
regular and steady progress of g feet daily was made. 
Mr. Barlow, jumor, is the engineer of the work, 
and Mr. Greathead the contractor; and -the whole 
plan and execution of the work does very great credit 
Doth to the projector, Mr. Barlow, and to the en- 
gineer and contractor. With the exception of a slight 
leak in the iron tubing of the shaft on the south side, and 
which has becn remedied after but a short delay, not the 
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slightest mishap has occurred in the execution of the 
work, nor has a single fatal or even serious accident 
happened to any of the men, Last month the junction 
between the north and south side was effected, and the error 
of direction from the two ends was found not to amount 
to one inch. The passage under the river will be made in 
an omnibus, by means, probably, of a stationary engine ; 
and lifts on’ either side will take the passengers up and 
down. A few minutes will suffice for the journey, and it 
is hoped that the work may be opened to the public ina 
few weeks. A remarkable feature of this interesting work 
has been its small cost. Mr. Barlows estimate was 
16,o00/,, and it is now tolerably certain that the entire cost 
will be under 18,coo/,. Another feature has been the 
rapidity of execution. The shaft on the north side was 
commenced on the 16th of February last. On the 
26th of April the tunnel, which is 1,320 feet Iong, was 
commenced, arid on the 8th of October the passage under 
the river was safely effected. Before the public at large 
was awae that another Thames Tunnel was completed, 
the old Londoh wonder has been duplicated: 

As the object has been chiefly to speak of the geological 
problem, a section is annexed to show the structure of the 


ground at this part of the river. 
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Very few fossils were found, and these chiefly in the 
clay of the north shaft. They consist of Cryptodun 
angulatum, Corbula giobosa, Pinna affints, Dentalum 
niutens, Fusus, and column of Pentencrinite. In the 
tunnel pieces of wood pierced by the Teredo, and some 
teeth of Shark, were met with. As the London Clay 
thickens to the west and north-west, and extends uninter- 
ruptedly to Windsor on the one hand and to Watford on 
the other, covered in places near London by beds of gravel 
and sand, which never, however, exceed thirty to forty 
feet in thickness, and rarely exceed fifteen feet, there is 
thus in this area a formation which lends itself singularly 
well to the construction of subways and tunnels, __ 

J. PRESTWICH 





THE MAMMALIA OF SWITZERLAND. 


Fanns das Vertdbrés de la Suisse. Par Victor Fatio 
Dr. Phi. Vol I. Histoire Naturelle des Manistt- 
fires. (H. Georg, Genève et Bale, 1859.) 

M FATIO’S book is one which will be valuable to all 
* Swiss naturalists, and to those who take an interest 

in the productions of the mountainous region of cential 

Europe. It fulfils its functidn admirably as far as it goes, 

but, like all works treating of local Faunas or Floras, its 

general interest is diminished in proportion to the diminu- 
tion of the area investigated. It has not, for example, the 

importance or value to a distant reader which such a 

volume as the “ Naturgesch. der Saugethiere Deutschlands 

und Mitteleuropas” of Blasius possesses ; but to local natu- 
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ralists it will be as usefulas are the various volumes on British 


Zoology published by Mr. Van Voorst, to British zoologists. 
Atthe same time, thereis always a gain where there is a loss 
in these matters : what we lose in comprehensiveness we 
‘gain in detail; and accordingly in M. Fatio’s book we find 
much that is valuable on account of the great care which 
he has taken in personal investigation; whilst the interest 
of the whole subject is enhanced by the peculiar and 
varied conditions of the ice-ploughed Switzerland, to 
which it relates. Sucha valley as that of the Rhone in 
the Valais presents conditions of climate and vegetation 
comparable with those of the southern shores washed by 
the Mediterranean; whilst an extensive region of perpetual 
snow is within a few hours’ walk of this favoured spot. 
The Alpine valleys of the Grisons, again, present peculiar 
conditions in their great elevation. M. Fatio finds, how- 
ever, that the encroachments of man, and his destruction 
of forest, have a more powerful influence on the distribu- 
tion of animals than mere circumstances of altitude. 

M. Fatio gives the number of mammals inhabiting 
Switzerland in the wild state—that is, excluding the cat, 
dog, horse, ass, ox, sheep, and goat—-as fifty-eight, or as 
sixty-one, if the rabbit (which is not indigenous, but 
has been imported of late years) be reckoned, and the 
two minute forms, Sorex pygmaeus and Mus tainutns, 
which have been said to occur, but which M, Fatio has 
‘not himself succeeded in finding. This list does not 
include the ibex, the stag, or the Mus agrarius, which 
have become extinct. Some mammals which occur in 
adjoining countries are remarkable for their absence in 
Switzerland: thus, the two bats Adinolophus clivosns and 
R. Evryale, which occur in Lombardy, Afar agrarius, 
occurring near the Rhine on the north, and by Como to 
the south, Arvicola subterranens, also found near the 
Rhine, and 4. Savti, found in Lombardy, are not met 
with in Switzerland. 

M. Fatio has'increased the catalogue of Swiss mam- 
mals, as given by some of his predecessors, by the addition 
of nine species of bats, two insectivora, and four rodents, 
` one of which is considered a new species altogether. 

This new species of M. Fatio, is a little black mouse, 
very much like the common house mouse (Mus stnsenins), 
but having a veiy dark black-coloured fur; the two 
presenting much the same contrast as do the Mus ratins 
and’ Ayus Alexandrinns, which M. Fatio agrees with 
M. Arthur de Pisle in considering one and the same 
species. The new mouse, however, which is called Afws 
Poschiavinus, from-the locality where it was observed, 
presents more important differences when compared with 
Mus sittscudys than those of colour and proportion only, 
The palatine ridges in Af. Poschiavinns are Jour in 
number, in place of five in the common species, and the 
anterior simple ridges are of a different form. 

The strange thing about this little black mouse, which is 
found at Poschiavo in the Grisons, is that it lives on 
tobacco, It was first noticed in a tobacco-factory, and 
was found to make great ravages among the stores of the 
nicotian weed. When first caught, M. Fatio thought he 
had possibly got hold of young specimens of the black 
rat, but subsequently he obtained specimens bearing evident 
signs of maturity. It does not appear to have suggested 
itself to`M. Fatio’s mind, that his Mus Poschiavinus may 


be only a sample of the deleterious effect of indulgence in 
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the noxious herb to which these rodents are addicted. 
What if this new black mouse is but a stunted race of the 
black rat? It would furnish an invaluable argument 
to the anti-tobacconists. 

A very pretty coloured plate, representing two Poschi- 
avinian mice helping themselves to cigars, illustrates the 
description of this species. It is not a little remarkable 
that an animal should normally feed on tobacco. Monkeys, 
as is well known to the frequenters of menageries, are 
exceedingly fond of the end of a cigar, and an elephant has 
been seen gravely to accept such an offering ; but one 
would have supposed that the amount of micotine in a 
pinch of snuff was enough to make a mouse unwell. The 
indifference of these mice to the toxic action of tobacco, 
calls to mind the similar indifference on the part of 
pigeons (rodents are like birds in many things) to the 
toxic action of opium in the largest doses, as lately 
noticed by Dr. Weit Michell 

Among the rarer and more interesting forms noticed 
by M. Fatio as still existing, or as having cxisted—for he 
notices the contents of the quaternary deposits in Switzer- 
land—are the Bear (Ursws arctos), the Wolf (Canis lupus), 
the Wild Cat (Felis catus), the Lynx (Felis lynx), the 
Bouquetin or Ibex (Capra iber), the Chamois (Capella 
rufricapra), and the Stag (Cervus elaphus). With regad 
to this last, it appears that, eighty years since, yery fine 
specimens inhabited the Swiss valleys; now it only 
appears when dnven from the German forests lying to 
the north; its remains are found in quaternary deposits. 
The fallow-deer is represented neither in the present nor 
in the quaternary fauna; the Roebuck, or Chevreuil, is 
the only cervine species still inhabiting the country. 
Wolves, lynxes, and wild cats are not uncommon in 
the forests of the Jura; but the lynx has not been found 
in the quaternary deposits, which is noteworthy, since 

-Dr. Ransom, of Nottingham, has found it in England in 
such beds. - 

The bear is commonest in the Grisons ; every year 
there is some bear-hunting to be done in these wild and 
elevated valleys. The ibex, though no longer found in 
the Swiss Alps, occurs in the immediately adjacent territory 
of Lombardy ; where, however, it is now strictly preserved. 
The ibex of the Alps, of the Pyrenees, of Siberia, and of 
Crete, each have very distinctive characters, in the direc- 
tion and length of their horns, but are hardly to be 
considered as distinct species. Some naturalists, how- 
ever, distinguish a second species in Spain, as 4 gyceros 
Hispanics, occurring farther south than the so-called 
AS gyceros Pyrenaicus, The domesticated Capra hirens, 
has no doubt largely taken the place of the indigenous 
ibex; natural hybrids between the two are not uncommon. 
The industrious Swiss have sometimes exhibited to 
curious tourists an eccentric specimen of the common. , 
goat asalivingibex. M. Fatio mentions such an instance, 
which may put naturalist travellers on their guard. A 
specimen presented by the King of Italy may be seen 
in the Zoological Gardens, Regent’s Park. The chamois 
are still very numerous in Switzerland, though the 
large herds of eighty and a hundred, which used to be 
seen in past times, are not now met with. A. certain 
amount of care is exercised now in regard to the time 
of hunting, and the animals are allowed to breed in 
security, so that they are on the increase in localities 
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where they had become scarce. M. Fatio mentions an 
old hunter who boasted of having killed as many as 3,000 
chamois. 

The Alpine marmot, which is so common and so well 
known to Alpine tourists, is not the mammal which 
attains the highest elevation of habitat in Switzerland ; 
another little rodent, the Arvicola nivalis, has ‘that dis- 
tinguished honour, living at a greater altitude than any 
other European mammal, 
. Both this species and the marmot live among the oases 
- of rock and herbage which stand out amidst the vast 
masses of mountain ice. The Bobac marmot does not 
occur in Switzerland, being confined to the north-eastern 
districts of Europe. The Alpine marmot inhabits 
the Carpathians and the Pyrenees, as well as the Alps. 

M. Fatio’s book is illustrated by eight plates, giving 
figures of new or rare forms. Synoptical tables of the 
famılics and genera are also given, so as to enable the 
least experienced naturalist to determine with facility the 
species which may come before him. A second volume, 
to include the reptiles, batrachia, and fishes, and a third, 
treating of the birds, are soon to be brought out by the 
same careful and enthusiastic observer. 

E. Ray LANKESTER 


OUR BOOK SHELF 


Mining Geology.— Du Lagerstatten der nutsbaren M iera- 
‘fier. Von Johann Grimm. (Prague: J. G. ie 
THE author of this volume is an Oberbergrath, and 
Director of the Imperial Mining Academy at Pribram. 
During the last seventeen years he has from time to time 
blished notices of the mineral veins and other mining 
eatures of Transylvania, Hungary, and Bohemia; and he 
now presents to the public a general treatise or handbook 
of the useful minerals. His experience has not been wide 
enough to enable him to write a book that fully justifies 
the title he has chosen for it, and his acquaintance with 
the literature of his sybject gue to be limited to the 
German language. But the book is the work of a prac- 
tical man, 1s well , and contains much useful 
information. Fresh illustrations even of well-known facts 
are always interesting, more especially when ey carry 
with them some little features that- are novel. In this 
respect, mining geologists in this country will find it worth 
their whilé to hear what Herr Grimm to say of the 
minerals, veins, faults, and other mining features of 
various parts of the Austrian Empire. A. G. 


Practical Astronomy and Geodesy.—Geopraphesche Orts- 
bestinunungen mit Pulfstafein. ato. pp. 88. By W. 
Valentiner. (Leipzig: 1869. London: ams and 
Norgate.) i 

THE purpose of the author was to afford the astronomers 

engaged in the great European Triangulation tables for 

- facilitating the reduction of the observations made for 

finding azimuths and the altitude of the pole. The work 

us, however, of more than a transient merit, for it will 

probably be of much assistance to our Indian officers 

in the great trigonometrical survey of the Penin- 

and some of the matter might henceforth in 

a modified form be well included in works on higher 
geodetic operations generally. 

The author, by differentiating some of the fundamental 

equations which connect the latitude of a place with the 

e altitude of a heavenly body above the horizon, its decli- 

nation, azimuth, hour-angle, and parallactic angie, shows 
the influence which the errors in the observed quantities 
exert upon those that are dependent upon them, and comes 

_to the conclusion that circumpolar stars are best adapted 
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for azimuth determinations. He especially recommends 
to the observers engaged in the arc measurement the star 
Ursæ minoris, which is seen at all hours with telescopes 
of about 1} to 2 inches aperture, and the succeeding 
formulz have been calculated with special reference to 
that star. Thus taking the fundamental equatons, in 
which x, a, ô, t $ are the well-known symbols for zenith 
distance, azimuth, declination, hour-angle, and latitude 
respectively, the author obtains by division, transforma- 
hon, and expansion, and substituting p for 90°—8, the 
following elegant expression for the azimuth :-— 
a = psintsee $ -+ M sin 2t+N 

The values of. M and N being essentially dependent on 
t and @ alone, admit of tabulation with t and œ as argu- 
ments, and are given by the author for all latitudes 
between 36° north and 64°, this being the extent of the 
arc to be measured ; t is given from ten to ten minutes. 

The formulz for the altitude of the pole are discussed 
very carefully on the same principles. The whole is the 
result of much labour, ea M. Valentiner well deserves 
the sincere gratitude of the numerous computers whose 
work he has facilitated. BL 


Manual of Physics.—Lehrbuch der Physth, einschliesslich 
der Physik der Luft (Meteorologie), des Himmels 
(Himmelkunds), tind der Erde (Physikalische Geo- 
graphie). Von Dr, Paul Reis, Erste Halfte, pp. 
25 (Leipzig : Quandt und Handel. 1870.) i 

THIS is the first half of a treatise on Elementary Physics 

from a highly scientific point of view. Dr. Reis considers 

that the principle of the conservation of force—as he 
puts it, “ Die energie des Weltalls ist constant” (the cneigy 
of the universe is constant)—is at the root of all science, 

and that it is possible to deduce a large part of physics as a 

mathematical consequence of this principle. We confess 

to a little doubt whether it 1s advisable to introduce ıt ın 
this form in the first instance in an elementary text-book. 

The attempt is one, however, that must be made no doubt 

at an early date, in some form or other. 

The first instalment of the work contains an introduc- 
tion of considerable length on the elementary ideas at 
the root of physics—such as space, time, matter, rest and 
motion, matter and force—the forces which appear in all 
phenomena, molecular, chemical, cohesion, adhesion, 
gravitation—and the fundamental axioms of. physics, 
which he gives us in six statements not materially differ- 
ing from Newton’s three laws.’ After 80 pages out of 
500 have been occupied in this way, we confess that we 
doubt whether sufficient room is left for the adequate 
treatment of the enormous e of subjects which 18 to 
follow. The mechanics of solids, fluids,and gases occupy 
the author for the next 100 pages, and the last 70 of this 
first part are given to wave-motions and acoustics. 

The book is carefully worked, and full of examples for 
the student. The new form in which familiar things are 
presented makes it interesting to those who are acquainted 
with the subjects gt treats of. It appears to con- 
scientiously brought up to the science of the eae day, 
but we must reserve our opinion as to the question 
whether it accomplishes the task it proposes to itself, or 
whether, in its present form, it will be valuable as a text- 
book till the appearance of the second half, which com- 
pletes the work. It claims to base a plan of its own, 
and it must be estimated according to that claim. 


W.J. 
Meteorology.—Die Theorie und Das allgemeine sd - 
phische System der Winds. (Gottingen, 1869. fon. 
don: Willams and Norgate.) 
THE author is an opponent of Dove's school of meteorolo- 
gists. The facts discussed by him are well known, and 
ar more concisely stated ın any recent work on meteor- 
ology. The theories founded by the author on those facts 
are too fanciful, and of his speculations—founded on no 
facts at all—the least said about them the better, i 
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ON THE PERIODICITY OF THE SOLAR SPOTS 


Mo of our readers me aware that the Kew ob- 
servers, Messrs. De la Rue, Stewart, and Loewy, 
have for some time past been engaged in investigations, 
which, as far as they have already eatended, go to show that 
there ıs an intimate and, as yet, unexplained connection 
between the configuration of the planets and the position 
and number of the spots on the sun. 
which at once seems to land us in a sort of modern astro- 
logy, and which is so extraordinary, is, we suppose, on 
that ground, for we know of no other, questioned by 
many European astronomers. In this state of the case, 
no apology 1s necded, then, for reproducing, from the 
Proceedings of the American Philosophical Society, the 
results of a recent independent investigation of this 
subject by Dr. Kirkwood, together with some histoncal 
matter of some interest 

Dr. Kirkwood commences by reminding us that the 
most ancient observations of sun-spots of which we have 
any record, are those of the Chinese in the year 321 A.D. ; 
the first notice of their detection by Europeans being 
found in the annals of the Frankish kings. A black spot, 
according to Adclmus, was seen on the sun’s disc, 
March 17th, 807, and continued visible 8 days. Similar 
phenomena were again observed from the 28th of May 
to the 26th of August, A.D. 840. The year 1096 was also 
signalised by the appearance of spots so large as to be 
visible to the naked eye. The next date, in chronological 
order, is that of 1161, when a spot was seen by Averroes, 
Finall , on the 7th, 8th, and 16th of December, 1590, “a 

eat Sacks spot on the sunne,” apparently “about the 

ignesse of a shilling,” was observed at sea by those on 
board the ship “ Richard of Arundel.” The forego: 
are, we believe, the only undoubted tnstances -in ahich 
these phenomena were observed previous to the invention 
of the telescope. . 

From 1610 to 1750 the sun was frequently observed 
through instruments of various optical power, and the 
sparseness, or even the entire absence of spots, dunng 
considerable intervals of time, as well as their great 
number and magnitude at other epochs, were noticed by 
different astronomers. We come now to a most inte- 
resting and most remarkable epoch in the history of solar 
physics—an epoch in which the periodicity of the spots 
giadually come out. 

The 11-Vear Period of Schwabe —In 1826, Hofrath 
Schwabe, of Dessau, commenced a series of sun-spot 
observations, which have been continued without inter- 
ruption to the present time (1869). 

Schwabe has shown a very marked periodicity in the 
_ spots; the interval between two consecutive maxima or 
minima being, according to him, about ro years Soon after 
the announcement of this interesting discovery, Dr. Lamont, 
` of Munich, detected a corresponding decennial penod in 
the vanation of the magnetic needle; the epochs of 
maxima and minima in the latte: coinciding with those in 
the former. These results have als& been confirmed by 
other observers in places quite remote fiom each other; 
so that the decennial magweric cycle may be regaided as 
well established. The equality of this period with that of 
the solar spots naturally su ted the hypothesis of their 
intimate relationship, Such a causal connection may be 
difficult of explanation ; the fact, howeveris placed beyond 
doubt by the researches of Wolf and Sabine* The 
former, besides carefully observing the sun-spots since 
1847, has discussed all accessible recorded observation 
both solar and magnetic, beanng on the subject He ha 
thus ascertained a number of epochs of maxima and 


t These magnetic variations, which will not be discussed In the present 
paper, are mentioned to give completeness of new io the phenomena under 
cong uoo lts also worthy of remark that the Aurom Borealrs 15 be- 
Les ed to exhilxt a periodiary [We bebeve that Sir E Sabine 
wns the first to remark the connection between suc-epote and magnetic drs- 
turbancea-Ep | 


This result, 


minima anterior to those observed by Schwabe,—from all 
of which he has determined the penod of the spots to be 
rrr years He undertakes to show, moreover, that this 
penod coincides more exactly with that of the magnetic 
vanation than the 10-year cycle of Lamont. 

The 56-Year Pertod.—Besides Schwabe’s penod of 
rı years, Wolf finds a larger cycle of 55 years, in which 
the solar activity passes through a series of changes. It 
is not, however, so distinctly marked as the cycle of 
Schwabe. Its last maximum was about 1837, and that 
preceding, about 1780. 

The 233-Day Period.—Piofessor Wolf, after carefully 
discussing hig own and Schwabe’s observations, claims to 
have discovered two or three mino: periods of solar 
activity. “ By projecting all the results tin a continuous 
curve, he finds in it a seres of small undulations succeed- 
ing each other at an average interval of 7°65 months,” 
or 233 days. 

The 27-Day Period.— The same astronomer thinks 
he has detected a short penod of vanation corresponding 
to the sun’s time of rotation with icspect to the earth, or 
about 27 days. 

The 584-Day Prriod-~—De la Rue, Stewait, and 
Loewy, have found a pernod varying betwecn 18 and 20 
months ; the mean being about 584 days. Othe: penods 
of maxima and minima will probably be detected; but those 
we have enumerated are perhaps the only ones sufficiently 
well established to justify any attempt at explanation. 

That the solar spots are E In some way by the 
planetary disturbance of the photosphere, 1s now generally 
admitt As yct, however, the manner in which this in- 
fluence ıs cacrted can be little more than matter of con- 











jecture. If the action ıs analogous to that of the moon 
on the earth, the relative disturbing power of the different 
‘| members of the system will be as follows Bad 
Name Mass InAph JAM Dwi In Penh | 
4 
yao lager (Encke) 63 rit 219 
aera { sashaan Leverer: 102 1Co 355 | 
Venus tov nT! 73 =07 i art 
Farth mira 95 100 rox 
Bart ymiss 2 3 4 
Jupater 147 194 aig 236 
Satum aves 8 10 12 
Uranus nin o Q o 
Neptune mirs o Q Q 


terrae 





ts e —— 


The connection between the number of sun-spots 
and the positions of the planets was noticed by Wolf as 
long since as 1858 In the interesting memoir of De la 
Rue, Stewart, and Loewy, the causal connection between 
the positions of Venus and Jupiter and the behaviour of 
sun-spots seems to be clearly established An inspcction 
of the Table shows that wnters generally have given 
undue weight to Saturn’s influence. Again, although 
shed? A action at aphelion is but feeble, and even, at his 
mean distance, less than that of Venus or Jupiter, his 
perturbing power at perihelion is the greatest of all 
planets—a fact which certainly demands consideration in 
anv theory which refers the origin of sola: spots to planc- 
tary agency. After giving the subject much study and 
attention, Dr. Kirkwood deems it impossible, ws/%oni the 
tifroduction of any modifying caise, to establish a general 
correspondence between the different sun-spot penods and 
those of regularly recurring planetary configurations. 

But the hypothesis that a particular portion of the 
sun’s surface 13 more favourable to spot formauon—or, 
in other’words, more susceptible to planetary influence 
—than others, will, he believes, obviate all difficulty. Ig 


* The toble is dened from the formula 3= Z, where à represents the dis- 
turbing power of a planet, av ite mass, and a its desta nee 
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there, then, au independent probability of the truth of 
‘this hypothesis? It1s well known that the formation of 
spots occurs chiefly between particular parallels of 
latitude, and that the numbers are ter in the northern 
than in the southern hemisphere, Jt seems, therefore, at 
least not improbable that a lke difference may exist in 
Tegard to ae “Sommering directs attention to 
the fact, that there are certain meridian belts on the sun’s 
disc, in which he had never observed a solar spot for 
many years together.°~ Buys-Ballot, of Utrecht, has 
found, from an elaborate discussion ofra great number of 
meteorological observations, that there 1s a short period 
of vanation in the-amount of. solar heat received by our 
planet ; the penod from maximum to maximum coinciding, 
‘at least approximately, with that of the sun’s rotation wi 
Tespeat to the earth. Sir William Herschel also believed 
that one side of the sun, on account of some peculiarity 
in its physical constitution, was less adapted to radiate 
light and heat than the other. 

On Dr. Kirkwood’s hypothesis, the sun-spot period 
would be equal to the mterval between two conjunctions 
of the disturbing planets on the heli hic meridian 
(designated by M) of that part of the mie most sus- 
ceptible to their influence. It would depend, therefore, on 
the ratio of the sums period of rotation to the interval 
between two consecutive conjunctions of such planets. Or, 
as Meicuiy’s influence is extremely variable, a maximum 
would be produced by this planet’s periheli sae DS, 
when the most susce ee a a of the sun’s surface ha 
the same, or nearly heliocentnc longitude. In 
order, then, to test this faye esis, we must first inquire 
what 1s the most probable period of the sun’s rotation? 

On account at the proper motion of the solar spots, 
the time of the nine rotation as determined by their 
apparent man across the disc, varies from about 25 to 
a da et Gates proper motion of the spots has recently 

ER A great labour and ability by Professor 
eaten of Anclam, and Mr. Carrington, in England, who 
have shown Cae ia -that the rapidity of movement 
varies regulaily with theJatitude. The equatorial portions 
have the greatest angular velocity; ın other words, the 
proper motion of the spots 1s in a direction contrary to 
that of the sun’s rotation. The formule by which the 
astronomers named expressed the law for the dependence 
of the sun’s apparent period of rotation on the latitude are 
as folows:— - 

` According to pees tate 165’ stn FA. bi) 

Spree wae 16° 8475" ~~ 33812 sin 
(41° 13 fe ty Gh age Sess (2) 
where f is the arc daba in a eine iy The true 
time of rotation is supposed to be that mdicated by an 
equatorial spot ; and on this assumption, (1) gives 


Pme24°Q7110. 2 24d, 234. 18m. 238. e. (3) 
-~ or, (2) gives 
Pam24'62447d. 24d. 14h, 590.08. . | (4) 


The true value is probably between the results T given. 
But will thrs modifying element ın the theory of 
planetary action afford a satisfactory explanation of the 
eriodic recunence of maxima and minima of solar spots? 
Eet us consider. 
(a) The 11- Year Cycle—The epee parca of 
Mercury is 8797024, and 
87°9 7020. X 46mm 404662928. me 11°07 7y. =T, » (5) 
This is very nearly equal to Wolfs value of the cycle, 
and agrees at least equally well with recorded facts. 


* Humboldt’s Cosmos, vol fy, p gy8. 
+ The following astronouncal cyclos are also nearly equal to this period of 


1. 18 ponods of Venns = 11 0747. om rz 
s 35 syn of Aller, m rr rog dazi 
3 1penod of Jupiter = 11 %0 4545 a rx Oty 

whore f =the syn, peor of Younus with evel to Jupiter, 4, £yn. per. of 
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Again, i = 24°82594d. = 24d- 19A. 499, 21s. . . (6) 


which is nearly a mean between Sporer’s and Cairing- 
ton’s values of the’ sun’s penod of rotation, With this, 
therefore, as the time of the sun’s axial revolution, we 
have 46 times the period of Mercury—cqual to 163 times 
that of the sun’s rotation. The recurrence of maxima at 
mean intervals of 11'077 years would thus be accounted 
for.* Again, the epochs at which sun-spots were seen 
before the invention of the telescope may be presumed, 

with much probability, to have been nearly coincident 
with the maxima epochs of Schwabe’s cycle. Now, it 13 
a remarkable fact that all of those dates, except perhaps 
the last, harmonise with the value which we have adopted 
for Schwabe’s period of variation. Thus : . 


Fiom 321, A.D. to 1860, we have 139 periods of 11 072 + yis. cach. 


xy al + ” 44 5 Tr O45 ” 
E 722 „ 8405 4, 3 r II 093 n 
3 8455 . 098 ,, a3 » mI y 
ys 109 » I6 y n 1083 >» 
t7 IIOI 3% 1590 9 }) 39 233 TT O24 3) 
so 15909 5, I7500 4, I4 5, I1°367(?7) n 
1) I 50° 11 1829 O 33 7 3} 11-286 11 
u 1829 0 » I8605 ,, Ia +53 10'500 5 


The variability of the period will be hereafter con- 
idered 


sid 
(3.) Wolf's Cycle of 56—57 Years.—The synodic revolu- 
tion of Mercury is 115°87748d., and 


115877484. X 177= 20510313964. == 56°15 324y.—T, (7) 
In this penod the line of a he of Mercury and 
the earth advances 56°15324 revolutions. Now, 


T 
Š b ° i] i 8 
AFR — 24'82628d. = 24d. 19%. 49m. 505 (8) 


This value of the sun’s period of rotation differs from 
that ın (6) by only 29 seconds. Adopting it, therefore, we 
find that Mercury and the earth will be in conjunction on 
the same heliographic meridian at regularly recurnng 
epochs of 56 years and 56 days. 

(¢.) The 233-Day Period —The mean interval between 
the consecutive conjunctions of Venus and Jupiter is 
236'992d. The close agreement of these periods leaves 
little room to doubt that the lafter 1s the true penod of 

t vanation. 

(d) The 27-Day Period —This is at once satisfactorily 
accounted for. 

(e) The Day Period. —The identity of this ace 
with that of the synodic revolution of Venus has dy 
been indicated by De la Rue, Stewart, and Loewy. 


Remarking that Dr. Kirkwood advances other facts in 
support of his eee we pass at once to his con- 
clusions. 


1. A connection aua ‘the behaviour of sun-spots 
and the configurations of certain planets has been placed 
beyond reasonable doubt. 

2. The theory, however, of spot formation by planctary 
influence is encumbered with anomalies oe even in- 
consistencies, unless we admit the co-operation of a 
modifying cause. : 

3. The hypothesis that a Nuala nous part of the solar 
surface is more. susceptible others to planetary dis- 
turbance is rendered probable by the ‘observations : of 
different astronomers. ` 

4. The’ 11-y¢ar cycle of 
pendent on fhe'influénce of Mercury.. 

5. The marked ‘inegulanty of this period from 1822 to 


t variation is mainly de- 


Mercury mth respect to Venus, and f= that of Mercury with respect to 
Te m not probable that Alercury is on the mandian AI pre eni 


of pertbelon It ıs only necossary to this comadenca 
to occur when the us mrar the pomt Even at the distance 
of 20° the dmmunon disturbing would be exaremely small 
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"1867, 18 in a great measure due to the disturbing action of 
Venus. : 
6. Wolfs s6-year cycle is determined by the joint 
_ action of Mercury and the Earth. And, 
Finally, ‘Ae Aypothests proposed accounts, as we have 
seen, for all the well-defined cycles of spot-vartations. 





NOTE ON THE CORRELATION OF COLOUR 
AND MUSIC 


WW HILST engaged in the preparation of an article on 
the Anal of Light and Sound for the current 
number of the Duart onrnal of Science, 1 was led 
to examine the grounds of the frequently-assumed rela- 
tionship between the colours of the solar spectrum and 
the notes of the musical scale. It 1s well known that 
Newton found a connection between the relative spaces 
occupied by each colour and the relative vibrations of the 
notes of the scale. But this, I presume, cannot be more 
than an accidental coincidence. The common basis of 
comparison is obviously the ratio of the wave-lengths in 
the two cases. Although according to the tables given in 
text-books no satisfactory connection can be found, yet 
many considerations appear to Justify a stricter comparison 
of these natural scales of colour and sound. 

The ratio of wave-lengths of the two extremes of 
-© the spectrum 1s usually taken as 1 . 0.57, or corresponding 
to the interval of a seventh in music. 

But this statement ıs only true when a glass prism ıs 
employed; the ultra-violet rays are then suppressed. 
Substituting quartz for glass, light of higher refrangibility 
is scen : the limits of the spectrum can thus be extended 
from the solar line A to the solar ine L.* Now, the wave- 


Jength of A (according to Ångström) is 760 millionths of a 
millimetre, and the wave-length of L (according to Mas- 
cart) is 381 muillionths of a millimetre, or as the ratio of 
1 : 0'50, exactly corresponding to the interval of an octave 
In music, 

The ratios of the extreme colours of the spectrum and 
the extreme notes of an octave are coincident. 

The next object is to compare the ratio of wave- 
Jengths giving mse to the intermediate colours of the 
spectrum with the ratio of wave-lengths giving nse to the 
intermediate notes of the scale. 

The most careful localisation of the colours of the 
spectrum with which I am acquainted is that by Prof. 
Listing.t In his recent memoir on the wave-lengths of 
the spectra of the m M. Thalén gives Prof. Listing’s 
estimation of the extreme limits of each colour as follows :+ 


Tanur I Limiting 
Nawe, Ware u ten-mulhonths 

a muliswire 
Red . 7234. to 6472 
Orange 72 to 5856 
Yellow ‘ 56 to 5347 
Green 5347 to 4919 
Blue. a ee 8 ee ee ee) 4919 to 4555 
Indigo . se 6. 2 « «© 2 « & 4555 to I 
Violet 4241 to 3967 


Taking the meax of the two limits to represent the 
average wave-length of each colour, we have the follow- 
ing series :— 


x ü Tanter If is a 
rig a E A h gi 
Red s e . * p 68 3 . * s 1 a s 100 
Oran s e » LJ a bree LJ + , se a a 89 
Yellow è ee BOOL a a a ae I 
Green e 5133 .* « . « e >œ 75 
Bine . . š AIST) & e e e a ae 09 
Indi > e © @ >œ 4395 e > f #& e 8 64 
Violet . . >s > © 4p. à’ 60 


a Mr Crookes informs me that on faroarnble occasions he has even sean 


Poggendorff’s “ Annalen,” 1868, vol 131, p sf4. ; 
t Trans Roy. Soc. Upaal, third seres, vi.. abo Annales de Choma 
et de Phymque, October 1865, md Natorsg, No. s 


Calling the wave-length of the mean red roo, the num- 
bers in the third column express the corresponding ratios 
of the mean wave-lengths of the other colours. 

In the next table is given the simuar data as 
sound. The Ars? column contains the names of the 
musical notes; the second tbeir actual wave-lengths start- 
ing from the middle C; the /A:rd column gc the rela- 
tive wave-lengths in fractions of C; and the four//, the 
ratio without fraction, C being taken as 100, 


Tas_Le IlI. 

Name MAE Ratio of wave-lengihs. 
Goa 52s e @ ce Ie or roO 
D a 464 . TETEE SE E < 89 
E i 42. T p . Bo 
F a © 39 ao j ; 75 
G. 35 ay i 67 
A. rae | ome ; H ; 6o 
B s aa eR se ee i ak, oe wa ERS 
Cer ce as ar 8G. ‘s E Ge ce Mee, Ge SO 


Placing together the ratio given in the last columns of 
Tables If. and III., the following remarkable correspon- 
dence comes out :— 


Tanke IV. 

Colour. Notes Ratko. 
Redi . o IOO 4h a C . 100 
Orange 89 D... Ķ 
Yellow . 8r. E ar wia a O 
Green. . 75 E ea aa T 
Blue . 69 6 G 6 
Indigo 64 | TA 7 ' 7 
Violet. .. bo. A. 60 
[Ultm-Violet. 53] - B . 53 
[Obscure . 50] . Cox 50 


Fae es colour zeg to correspond to the note 
C, then we find orange exactly corresponds to D ; yellow 
is almost exactly the same as E ; and if we take the wave, 
length of E from observation and not from theory, we 
have 52 :42=100 : 80°8, a still closer approximation to 
yellow. ‘The ratio of green is identical with that of F. 
Bine, however, does not correspond to G, nor /udigo to 
A; but blue and indigo are practically one colour in the 
spectrum,—the line of demarcation, difficult to fix between 
any other colours, is impossible to be established here. 
I think, therefore, I am justified in putting them together, 
and if we do so we find their mean iatio exactly corre- 
sponds to G. Violet now exactly corresponds to the rato 
given by A. Here all distinct colour ends. But bevond 

s region Sir John Herschel detected a lavender, colour, 
which finally shades away into a dusky grey. The wave- 
length of this ultra-violet region is not given by Puof. 
Listing ; hence the ideal position 1s calculated and inserted 
in the table within biackets. As the lower C 1s placed at 
the wean red, the upper C would then correspond toa . 
aon in the spectrum altogether obscure: viz, at the 
solar ine O. But as already stated above, if we place the 
lower C at the extreme red, then its higher octave would 
fall on the line L, or within the range of vision.* The 
great difference of position thus produced at the violet 
extremity by a slight movement at the other end of the 
spectrum, 18 caused by the crowding together of the 
colours at the red end. This is shown, together with the 
correspondence of the ratios of sound and colour, in the 
accompanying diagram. 

The musical scale 1s thus literally a rainbow of sound. 
Harmony in colour and music may thus, probably, be 
found to havea common physical basis. There are many 
indications that this is the case. Forexample, the juxta- 
position of two colours nearly alike is bad, and so also 
two adjacont notes of the scale sounded together produce 
disco The succession of colours in the spectrum” 

* A mggestion, made, I believe, by Sir J Herschel, that the colours of 

uf we cond 
Eine wilco dua aber ton eaa 
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may be the result of the combination of certain notes, 


mati aie i Tia 





and so also with coloms, A pleasant effect is produced 
by the juxtaposition of red and blue, or of red and green: 
the former combination corresponds to the ratios given 


THE SLAVONIANS IN TURKEY 


A VERY careful and complete account of the result of 


the latest researches in the ethnology and geography 
of the Turlash Slavonians is given in the new number of 
Petermann’s Mifthetiungen by Professor Francis Bra- 
dashka, of Agram. The author is himself a member of 
that branch of the great Slavonic race to which the 
Turkish Slayonians belong, and evidently takes a strong 
ea as well as scientfic interest in their position ; 
t his work is on the whole sin ly free from political 
bias, and may be safely ref to by those who desire 
to increase ther knowledge of the subject. The facts of 
Turkish ethnology are scattered in a variety of books and 
articles in periodicals, most of which are very difficult of 
access, and the only place where they could hitherto be 
found in a sondended form is an a 


number of the Jfitthetluagen by M. Lejean, published 
in 1861. M., Lejean’s paper, however, though full of 
, valuable information and accompanied by an etcellent 
ethnological map, gives little more than a bird’ view 
of the subject; and Professor Bradashka, besides cor- 
recting some important errors in it, has added much 
statistical and geographical detail which throws a new 
light on some of the most interesting questions of Turkish 
ethnology. One of these is the origin and development 
of the Albanian (Shkipetar) settlements in Turkey. Herr 
von Hahn, one of the best known authorities on this sub- 
ject, holds that the Shkipetars were the original inhabi- 
s tants of old Servia and the districts between Albania and 
the Vardar. river; and that while these countries were 
under the Servian rule, the Shkipetars were compelled by 
their conquerors to take ce in the hills, whence they 
afterwards descended when the Servians were beaten in 
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and of notes in the scale is the most harmonious that 
can be found ; any disturbance of the order in either case 
makes the succession less pleasant. Discord or harmony 
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by C and G, or the harmonious interval of a fifth; the 
latter combination corresponds to C and F, or the slightly 
less pleasant interval of a fourth. 

This apparent correlation of music and colour suggests 
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many other ulations, but at present I would only 
venture to submit the foregoing considerations to the 
opinion of physicists, W. F. BARRETT 


their turn by the Turks, Professor Bradashka, on the other 
hand, shows, as we think, conclusively, that the countries in 
uestion were onginally inhabited by Servians, and that 

e Shkipetars a now occupy them are the descend- 
ants of immigrants from Albania who settled there after 
the break-up of the Servian-Empire. A very interesting 
and important fact brought out by the Professor in con- 
nection with:this subject is, that the Shkipetars are gra- 
dually edging out the Slavonians from many districts 
which were formerly occupied almost exclusively by the 
latter race. This is especially observable in the towns. 
In Vuchitrn, Novo Brdo, and Dyakova, nearly all the 
inhabitants are now Shkipetars; and in Matochia, the 
ancient residence of the Servian langs, there are more 
Shkipetars than Servians. Old Servia was almost entirely 
Servian when Shafazyk wrote in 1849; it is now predomi- 
nantly Shkipetar. Shere are also now Shkipetar settle- 
ments, not mentioned by M. Lejean, af the mouth of the 
Maburitra, and on the eastern and western shores of the 
lake “of Scutari (Skodra). 

The acceptance of the Mahometan religion by many 
of the Slavonians’ in Turkey has led to great confusion as 
to the Turkish population of the ou Some un- 
s ulous partisans of the Ottoman rule have not hesi- 
ad to state that there are six mullions of Turks in 
European Turkey—an absurd exaggeration which can 
only im on aus who are totally ignorant of the 
facts. Prolesser radashka agrees with the best authori- 
ties in estimating the Turkish population at under a 
million, and points out a singular blunder made by M. 
Lej in his otherwise very accurate map, as to the 
Turkish inhabitants of Bulgaria. Accordng to his map 
the whole of Eastern Bulgaria, or abont a third of the 
whole province, is Turkish, is the Professor shows to 
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be impossible, for there are only 375,000 Turks in the 
rovince, most of whom reside in the towns in all parts of 
Bigaa while the total population 1s between four and 
five milhons, Evidently M Lejean reckoned among his 
Turks the Mahometan Bulganans, who ieside for the 
most part in the eastem districts. i 
The whole of this valuable little pamphlet is contained 
in seventeen pages, and its usefulness 1s considerably in- 
creased by a good map. The map embraces all the country 
occupied by the Southern Slavonians, from Galicia to the 
Ægean Sea, and seems to be very accurate ; but it 1s a pity 
that' Dr. Petermann did not leave out the shading of the 
mountains, This, in a map on sucha small scale, 1s totally 
useless for topogiaphical purposes, and only occupies 
space which would be much more profitably employed by 
e insertion of more names of places, besides obscurin 
the names which alicady exist. The districts inhabite 
by Slavonians are painted green, thus showing at a glance 
their Scoop | ition. It would have been better 
to distinguish by a different colour the Bulgarians—who, 
like the Russians, are Slavonians grafted on a Turanian 
stock, from the pure Slavonians, such as the Semans, 
Croats, and Ruthenians. 





LETTERS TO THE EDITOR 


[The Editor does not hold Armisaf responsible for opinions expressed 
by Ais Correspondents. No notice wr taken of anorywious 
communications, | 


Government Aid to Sclence 


I VENTURE to hope that you will allow me space in your 
columns to express opinions on this subject which ae not popular 
with scientific men, and which are evidently é6pposed to yom own 
views as indicated in your recent article on Science Reform 

The public mind seems now to be going mad on the subject of 
education; the Govyeanment ıs ob a to give way to the 
clamou, and men of sclence seem inclined to seize the oppor- 
tuuty to get, if possible, some share in the public money. Ait 
education 1s alenady to a considerable extent supplied by the 
State,—technical education (which I presume menns education in 
t‘ the arts”) is vigorously pressed upon the Government, —and 
Science also is now wing her claims toa modicum of State 


patronage and support. 

Now, sir, I potest most eaincatly the application of 
public money to any of the above ete as radically 
vicious ın principle, and as being in the present state of society a 

itive wrong. In order to clear the ground let me state that, 
for the pui pose of the present argument, I admit the right and 
duty of the State to educate its citizens. I uphold national 
education, but I object absolutely to all sectional où class educa- 
tion; and all the above nie schemes aie simply forms of class 
education The bioad prinaple I go upon is this,—that the 
State has no moal nght to apply funds mised by the tmaanhon 
of all its membeis to any pw pose which ıs not directly available 
for the benefit of all. As it has no right to give class pieferences 
in legislation, so ıt has no night to ve class pieferences in the 
expenditure of public money. If we follow this principle, 
national education 1s not forbidden, whether given ın schools 
suppested by the State, m m museums, or galleries, or gudens, 
fairly distnbuted over the whole kingdom, and so 1egulated as to 
be equally available for the instruction and amusement of all 
classes of the community. But hee a line must be diawn. The 
schools, the museums, the enes, the gudens, must all alike be 
poplar (that is, adapted for and capable of being fully used and 
enjoyed by the people at large), and must be developed by means 
of public to such an extent only as is needful for the 
highest attainable som/ar instruction and benefit, All beyond 
this should be left to private munificence, to societies, or to the 
classes benefited, to supply. 

In ait, all that is need only foi the special instruction of 
artists, or for the delight of amateuis, should be piovided by 
aitists ond amatems To expend public money on third-mte 
pilnts or pictures, o1 on an intnnsically worthless book, both of 
immense value on account of their rarity, and ns such of great 
Interest to a small class of Lteiary ond art amateurs and to them 
only, I conceive to be absolutely ee, So, in science, to pro- 
vide museums stich ax will at once elevate, instruct, and enter- 
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tain all who visit them is a worthy and a just expenditure of 
public money ; but to spend many time» as mych as 18 necessary 
for this purpose in forming enormous collections of all the 1arities 
that can be obtained, however obscure and generally uninteresting 
they may be, and however limited the class who can value or 
appiecinte them, is, as plainly, an unjust expenditure. It will, 
perhaps, suiprse some of your readers to find a naturalist advo- 
cating such doctrines as these , but though I love nature much | 
love justice more, and would not wish that any’ man should be -| 
compelled to contribute towaids the suppoit of an institution of 
no interest to the gieat mass of my countrymen, howevet inte- 
resting to myself 
`. Fo. the same i:enson I maintain that all schools of ait or of 
science, or for technical education, should be supported by the 
ties who me directly interested in them or benehted by them. 

f designs are not forthcoming for the English manufactmer, and 
he is thas unable to compete with foielgneis, who should provide 
schools of design bat the manufacturers and the pupils who are 
the putes duectly interested ? It seems to me as entirely beyond 
the piope: sphere of the fanctions of the State to interfere in this 
matte: os it would be to tench English bootmakeis or English 
cooks at the public expense in oide: that they may be able to 
compete with French artes in these departments. In both 
cases mich interference amounts to protection and class lemisla- 
ton and I have yet to Jearn that these can be justified by the 
ugent necessity of our producing shawls and A PA or hard- 
wae and ciockery, as el tly designed as those of our neigh- 
bours. And if om men of science want more complete laboru- 
to1ies, or fine: telescopes, or moie eapensive ap of any 
kind, who bat our scientific associations and the lage and wealthy 
class now interested in science should supply the want? They 
have hithe:to done so nobly, and I should m feel thal it was 
better that the march of scientific discovery should be a little less 
apid (and of late yenis the pace has not been bad), than that 
Science should descend one step from her lofty independence and 
suc sn formid pauperis to the aheady over buithened trapayc. So 
if om mechanics are not so well able as they might be to improve 
the various arts aF engaged in, surely the parties who ought 
to provide them with the special education :equued are the 
employers of Inbour, who by their assistance are daily b dng 
up colossal fortunes; and that great and wealthy class whic 
18, professionally or otherwise, interested in the constiuctive or 
decorative mts i 

I maintain further, not only that the money spent by Govern- 
ment for the purposes heie indicated ws wrongly spent, but also 
that ıt is in a grent measure money wasted. Fhe hed collectors 
are usually private amateurs, the best workas aie usually home 
students or the ear ba of scientific associations, not of govern- 
ments. Could any Government msttution have produced re- 
sults so much supero: to those produced by our Royal Institution, 
with its Davy, Faraday, and Tyndall, as to justify the infringe- 
ment of a grest principle? Would the grand series of scientific 
and mechanical mventions of this century have been moe tho- 
1oughly and mote fruitfally worked out, foraine had taken 
science and myention under its special patronage in the year 
1800, and had subjected them to a process of fo fiom thet 
day to ths? No one can really believe that we should Ihave got 
on any better unde: such a reprime, while it is certain that much 
power would have been wasted in the attempt to develop inven- 
tions and discoveries before the age wns upe for them, and which 
would therefore have inevitably languished and been laid aside 
without producing eny great remulta Eapenence shows that 
public competition ensues a greater supply of the materials and 
a greater demand for the ie dak of science and art, and is thus 
a greater stimulus to true and healthy piogiess than any Govein- 
ment sasha ir Let it but become an established vale that all 
instituuons solely for the advancement of science and art must 
be supported by private munificence, and we may be sure that 
sach institubons would be quite as well supported as they are 
now, and I believe much better. If they were not, it would 
only prove more clearly how unjust it is to take money from the 
public purse to pay for that which sclence-and-art-amateurs would 
ver much like to have, but me not willing themselves to pay 
or. 

The very common line of argument which attempts to prove 
the wide-spread uses and high educating influences of art ond of 
science, me utterly beside the question. Every product of the 
human intellect is more or less valuable ; but 1t does not therefore 
follow that it ıs just to provide any icular product for those 
who want it, at the expense of those who either do not want, or arc 
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not in a condition to make use of it Good architecture, for in 
stance, is a ny pood thing, and one we are much in want of; 
but it will haidly be maintained that architects should be tought 
their profession at the public expense The history of old china, 
of old clothes, or of postage stamps, are each of grent interest to 
moe ar less extensive sections of the community, and much 
may be said in each case to prove the value of the study; but 
surely no honest representatne of the nation could vote, say, the 
moderne sum of a million sterling for three museums to exhibit 
these objects, with a full staff of beadles, curators, and pro- 
fessois at an equally moderate expenditure of £10,000 annually, 
and alike sum for the purchase of specimens. But if we once 
admit the nght of the Government to support institutions for the 
benefit of any class of students or amateurs however large ond 
respectable, we adopt a pnnciple which will enable us to offer 
but a feeble resistance to the claims of less and less extensive 
interesis whenever (hey happen to become the fashion 

Tf at be asked (as it will be) what we are to do with extstin 
institutions supported by Government, I am at once ready wi 
an answer. Taking the typical examples of the National Gallery 
and the Bntish Museum, I maintain that these mstitutions should 
be reorganised, so as to make them in the highest degree enter- 
taining and instructive to the mass of the people ;—that no 
public money should be spent on the purchase of specimens, but 
what they already contain should be so thoroughly cared for and 
ultlised ns to mahe these establishments the safe the best, and 
the mast worthy receptacles for the treasures accumulated by 
wealthy amateus and students, who would then be ready to 
bestow them on the nation to a much greater extent than they do 
ni present. From the duplicates which would thus accumulate 
in these institutions, the other great centres of population in the 
hingdom should be propoitionately supplied, and from the 
Metropolitan centres trained officers should be sent to organise 
and superintend local instiintions, such n proportion of their 
salanes being paid by Government as fairly to equalise the 
‘spenditure of public money ove: the whole kingdom, and thus 
nopen hinge that great pnnciple of equality and justice which I 
mamun should be our guide in all such cases. 

Thise communication will doubtless call forth mnch opposition, 
but I irist it will also elicit the support of some of those eminent 
scientifice men, who I hnow hold similar general views, and who 

ch better able than I am to eaplain and support them. 
LTRED R, WALLACE 


Kant’s View of Space 

ry 1emarkable contribution by Professor Sylvester, 
0, 9) this sentence occurs: ‘It 1s very common, not 
l with Enghsh wniters, even such authonsed ones 
wes, or Herbert Spencer, to refer to Kant’s 
mi aeee to be a ‘form of thought’ ‘or of 
' This is putting into Kant’s mouth (as pointed 
M. Ingleby) words which he would have 
m Lá 
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It is not on personal grounds that I wish to rectify the miscon- 
ception into which Dr Ingleby has Letrnyed Professor Sylvester. 
When objections are made to what I have written, it is my habit 
either silently to correct my eiror, or silently to disregard the 
enticism., In the present case I might be perfectly contented to 
disiegaid a criticusm which any one who even glanced at my 
eaposition of Kant would see to be altogether inexnct; but as 
misapprehensions of Kant me painfully abundant, readers of 
Kant being few, and those who take his nome in vain beinge 
many, it may be worth whie to stop /dzs error from getting 
into circulation through the channel of NATURE Kant assuredly 
did teach, as Professor Sylvester says, and as I have repeatedly 
stated, that space is a form of intmtion But there is no dis- 
crepancy at allin also saying that he taught space to be a ‘form of 
thought,” since every student of Rane eno that intuition with- 
out ht is mere sensuous iw pression, Kant considered the 
mind under thiee aspects, Sensibility, Understanding, and Reason. 
The à preeri forms of Sensibility, which rendered Experience 
possible, were Space and Time: these were forms of thought, 
conditions of cognition. It was by such forms of thought that 
he reocenpied the position taken by Leibnitz in defending ond 
amending the doctrine of innate ideas, namely, that knowledge 

„ has another source besides sensible experience, —the si(ellecins ipse 

While, therefore, any one who spoke of space as n “form of 
the understanding ” would certainly use language which Kant 
woukl have disclaimed, Kant himself would have been surpnsed 
to hear that space was not held by him ns a ‘‘form of thought.” 

January 3 GEORGE Henry LEWES 


Transcendent Space 


As my name has been mentioned by Prof. Sylvester, at p. 238 
of NATURE, in connection with this subject, [ must ask you to 
allow me to make a bref remark thereupon. With the late 
Prof. Donkin I have not the least doubt as to this notion being 
“only a disguised form of algebrnical formulimtion.” I obsene 
that Prof. Sylvester, while ff slatted mentioning his own 
blindness, backs up his belief by the names of seven grent 
mathematicians, who are Aypotherically assumed to have “an 
inner assurance of the reality’ of space of four dimensions. A 
roll-call of great names is no evidence of a strong position, and 
in the present case the citation 1s somewhat unfortunate, My 
old fnend Dr. Salmon, who 1s one of the seven mathematicians 
cited, would, I am sure, disclaim any such ‘inner assurance.” 
Withont any breach of confidence I may quote his own reply to 
Q ao which I put to him long before the delivery of Prof. 
Sylvester's address. It wos in these words: “T do not profess 
to be able to conceive afu:rs of four dimensions . . . I advise 
you to believe whatever Sylvester tells you, for he bas the power 
of seeing things invisible to ordinary mortals,” 

It would be mote satisfactory to unbelievers Ike myself if the 
gifted author of the address were to nssure the world that he had 
an insight into, or clear conception of, this transcendent space, 
According to my own view, sAace canned kave more or less thax 
three dimensies ; but if a form of extension having four dimen- 
sions were once revenled to us, tndimensional space (in which 
we now ‘lve and move and have our being,” and which is for 
us one of two only niumersal forms of sense), (ogether with all 
that it contains, would become zero, and thenceforward we 
should only be able to conceive tiidimensional space as a limit 
to the finite contents of quadmdimensional space. Nay, more, 
the new space would be inevitably fatal to the law of giavitation, 
which 13 a transcendental deduction from the three only dimen- 
sions of space. Of course I sec plainly enough that the Ifamul- 
tonian theory of ‘‘quinaries’”’ (which is at present concretely 
interpretable only in time, ze os applied to sets of five points in 
tme) might be developed mto a rectoral system of Quintens, 
where the four symbols of operation would express the rotation 
of a straight line about four symmetnenl axes , but the form of ex- 
tension required for the interpretation of such a system us Ee 
ineanceivable, but is seemingly opposed to the very intellect ilsell. 

Ilford, January 8 C. M INGLERY 

Tha Cyclone 


IN answer to the request of your correspondent, F.R.A S., of 
Plymouth, ın No, 8 al NATURE, I venture to send the following 
observations of the storm of Dec. 16, In West Sufolk. The 
barometer is reduced to sea level and 32° Fahr 

Dec. 16—2 p.m. bar. 29°598, having fallen about 15 since 
the morning : nir temp. 44° max. of day hours; wind fresh, S., 
sky overcast. 

5 p.m. © bar. 29°334, air temp 42°, wind S.5.E. high, with 
heavy rain, which had begun about 4. 

10 pm : bar. 28-821, a fall of *5 in 5 hours; wind S. W. gale; 
rnin stopped. The rainfall amounted to §31n. Daring this gale 
the temp. rose to 54°. The wind veered, at times blowing with 

t violence, attaining its maximum a little before 11 pm. 
ireclion nearly W. After 11 (he force began to abate 

12 mid. : bai. 29°O31, a rise of ‘2; wind high from W.N. W. 

Dec. 17.—Bar. 20 625, wind still very fresh fiom W.N. W 

The movement of the barometer from 2 to 10 p.m of 16th, 
waso 78 n., and on homing of 17th the pressure retumed to 
the same point as onzp.m. of 16th ‘The maximum of the wind 
force occurred a little after the minimum of air pressure, when 
barometer was rising (compare Capt Toynbee's ‘‘Isobanc Curves” 
pp. 6, 7). The veenng of the wind shows that lhe tmel of 
the centre of the slorm passed to the N. of this latitude 
(52° N.) M.A. 

Horerhul, Suffolk, Dec. 28 


I ONLY noticed this morning a request of one of your corre- 
spondents, who wishes some one in the north or east of England 
to give an account of the storm which occurred on the 17th 
instant, as he.considers it a remarkable instance of a cyclone. 

I enclose the hourly rendings of the barograph and anemo- 
graph at Stonyhurst during the storm that occurred on the 17th 
Gad Ioh, but I doubt whether they -will be found very confirma- 
tory of the supposed nature of the storm. The fall and mse of 
the barometer agree remarkably with the complete cirenit through 
which the wind veered from W.S W. throngh S and N. back 
to W.S.W., but the storm, as is usually the case, began about 
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four hours after: the barometer hed its minimum : the 

storm lasted 14 hours 30 minutes. e rainfall was moderate. 

I-have given you the 1eadings on the 16th on account of the m- 

colncidence between the veermg completely round of 

g the and the gradual fall and rise of the buometer. On 

g ‘the 19th a greater storm occurred, but with a less marked con- 
nection between barogram and anemogram. 
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The Suez Canal 


‘Spex I last addremeed T baye had ait opportunity of in: 

the Suez Canal under the most favourable circumstances 

fter a careful exammation, and having heard the 
yarious opinions of others differing ın every conceivable respect, 

i think that, considering all thmgs, M. boa hg ta ai. 
have much cause to feel proud of the success they have attained. 
To ctarn to my previous letter, I may say, out fear of an 
bjections which may hereafter be Muera only do 

aeir tee 

* that to them ont would be most ecbnomical to the share- 

holders of the Canal, while to the 


tan Government it would 
sea Sirens F Raat revenue, by reclaiming a 
vast extent of desert that only requires water to make it most 
. productive. i 


Se seems ae lave also into the land settlement question of t, 
cm | this project of raising the canal-levels by 

es Water could be carnmed out without any complaint being raised 

the cultivators, who do the work, and would be repaid 

ae title-deed to the land to be for, after all, the work 

would not be great, am y widening the p resent sweet-wwater 

canal some 30 metres. By a seto ache Sut belege a 

, Lake Ballah from the south, and a similar set bf locks before 

entering the bitter lakes from the n the suface level of the 

water m Lake Timsah could be held up 24 metes. Thus much 

ve d and widening of the canal would be 

ee e more ee eee 


rock has 
Tt may be paid a esi not apply aici wate 
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but with a weir or “anica” across the Nile at Cairo, alee 


stone is plentiful, not only could # supply of water be ob 
but I believe the whole system of urmgation in Egypt woul vould be 


tl 
ae es for the interests of the shareholders and the tee 


t, but what would the ship captains say at being: 
se me oy locks ? 
In reply to this objection I may say, that as the peor: 
y 
ce, for 


{ 


from the Timsah Lake takes seven or t hours of 
either way, half an hour's detention is of no consequen i 
all sea-going ships must remain a night in Lake Timsah ; so that 
asthe ship woul E Sai hours m fer water, the 
arine animals and weeds d most ee all drop off 
e ship’s bottom, and so the hour’s loss of tune by lockage would 
be more than compensated by the days saver on the voyage. > 
I have not time at present to speak of the deposits at Port 
Said, or the currents at the Suex end of the Canal, bpt -will 
address you on these interesting questions on some future 
ocasion after I amive in India. In conclusion, I must add, 
that the Canal Bg and kei g everything all been most civil ‘and 
obhemg, showing and explaming 
: Sa Lo Loci, C.E. 
e of the Ganges Canal . 
P. & O Ca,’s Ship Nuda, i 
Suer, November 29, 1869 


NOTES 


PROFESSOR HELArHOLTZ, of Heidelberg, has been elected a cor- 
responding member of the Physical Section of the Paris Academy 
of Sciences in the room of M. Marianini Votes -Helmholtz 
37, Kirchhoff 3, Sir W. Thomson 4 Angstrom 1, Mayer 1. 
At the same meeting the Secret Committee appointed to nomi- 
nate candidates for the place of corresponding member vacant 
owing to the death of M. Matteucci, announced the follo 

list -—In the first iank,—-M Mayer of Heilbronn. In the 
rank,—-M. Angstrom of Upsala, M. Billet of Dyon, M. 


Berlin, Mr. Grove of Londoa, Mr. Henry of Philadel Mf. 
Jacobi of St. Retersburg, Mr: Joule of Manchester, MI, Kirch. 
hoff of Heidelberg, M. Riess of Berlin, Mr. Stoke of-Cam- 


bridge, Sr W. Thomson of Glasgow, Mr. Tyndall &f London, 
M. Volpicelli of Rome. The election takes a a the next 
meeting of the Academy. 


Her Majesty has been pleased to signify her PER that the 
Historical and Archeological Association of Ireland be henceforth _ 
called the Royal Historical and Archeological Assocation of 
Ireland, and that the members of the Association be styled 
“ Fellows.” 


Ar the meeting of the Pars Academy held on the agth ult , 
the death of M. Erdmann, the Swedish geologist, wes an- 
nounced, M. Erdmann was chairman of the commussion for the 
Geological Survey of Sweden. 

Mr Jaueus Nicon and Dr. G. Diekie, the Professors of 
Natural History and Botany m the University of Aberdeen, 
have addressed a joint letter to the Aberdeen Free Press, defending’ 
the science-teaching of the univeruty from some remarks made 
by Professor Geddes in his pamphlet on Classical Education m 
the North of Scotland. They show that the students have grven 
the greater part of their school life to the classics ; that the ume 
allowed for scientific work, at the univermty is only one-sixth of ~ 
that amigned to classical studies ; that the 3,000/. a-year given 
as bursaries were until recently confined solely (and still are 
chiefly) for merit in classics; and that a considerable sum is 
devoted to Classical prizes, while: the highest honours in Natural 
Science have been rewarded for the last two years with the mag- 
nificent sum of 1o/, Notwithstanding these disadvantages, and in 
spite of the deliberaie endeavour of the commissioners appointed 
“for the advancement of religion and learning in the univer? 
sities ” to suppress the teaching of Natmal Science in the unl- 
versity, Professors Nicol and Dickie are able to point with ' 
justifiable pride to the hst of honours in Natural Science, a list - 


- 


+ 








Fan. 13, 1870] 


NATURE 


291 


aaciaee araa aaa r a S UUO 


“including the names of the two Mwrmy scholars, the chief 
pnze now given for general proficiency in the univermty.” 


WE have received the report of the Counc.l of the Birming- 
ham Midland Institute, presented at the annual meeting on Mon- 
doy last. It is altogether of a satisfactory character. Addi- 
tional accommodation 1s required, and an appeal to the town is 
about to be made, which we hope will be heartily responded to. 
The following statistics of the use made of the Science Classes 
by students, will show the gradually increasing utility of this 
single side of the Institution —1857, 578 students; 1862, 717 
students , 1866, 1,371 students; 1869, 1,538 studenta. 


We learn from the British Aledical Journal that the follow- 
ing courses of lectures will be given at the Royal College of 
Surgeons during the present year :—1. Six Lectures “On Der- 
matology,” by Prof. Erasmus Wilson, F R.S., commencing on 
the 31st inst 2 Eighteen lectures by Prof. Flower, F.R.S., 
“On the Anatomy of the Mammalia,” commencing February 
Lyh. 3. Six lectures ‘On the Nature and Treatment of New 
Growths,”’ by Prof. Birkett 4. Thiee lectures ‘On the Minute 
Anatomy of the Eye,” by Mr. Hulhe, F.R.S 9 Professors 
Wilson and Flower will lecture on Mondays, Wednesdays, and 
Fridays, at 40’clock. The third and fourth courses will be given 
in the month of June. 


THE following course for the Expenmental and Nataml Science 
Gold Medals in Trinity College hos been agreed on for 1870, 
Physics: Jamin, Cours de Physique, Lloyd, Elementary Treatise 
on the Wave-Theory of Light Chemistry: Regnault, Cours 
de Chimie, Naquet, Pnneiples of Chemistry, Second Edition 
by Conis; Fresenius, Chemical Analysis, Fourth Edition. 
Mineralogy and Geology: Dann, System of Mineralogy; Rose, 
Elements de Crystallogmphie, Edit par Regnault; Dana, 
Manual of Geology, Parts I. 11. and Iv. Botany, Zoology and 
Paleontology . Henfrey, Elementary Course of Botany, Parts 1. 
and IHL, Lindley, Descriptive Botany, 1858; Bentham, British 
Flora; Haughton, Three Kingdoms of Nature, Part HL; 
Greene, Manual of Protozoa ond of Ccelenterata; Huxley, 
Lessons in Elementary Physiology; Dana, Manual of Geology, 
Part ILL 

THe Emsmus Smith Professoisinp of Natural and Experi- 
mental Philosophy in Tnnoity College, Dublin, is now acant 
The second half of the examination for candidates will be held 
on the 21st The examiners ore the Provost (Dr. Lloyd) and 
Professors Apjohn, Galbraith, ond Jellett. The emoluments of 
the office ore, toa Fellow, if elected, about 600/, a year; to the 
Professor not being a Fellow, 2007. a year, 


THE Horticultural Society of Cologne is about to extend its 
original scheme so ns to include a school for the scientific teach- 
ing of hoiticulture. It is stated that n range of buildings, to m- 
clude halls, lecture-rooms, chemical laboratory, dwelling-rooms, 
Ac., 1s to be immediately erected ; and that the society intends 
to enlarge or rebuild the present omngenes, conservatories, and 
forcing-houses 


TuE Pall Mall Gazette of Monday last reports ot great length 
a lecture “On the Forefathers and Forerunners of the English 
People,” given by Professor Huxley, at a meeting held on the 
pieceding evening, under the auspices of the National Sunday 
League, The lecturer, referring to the arguments now com- 
monly brought forward, upon the assumption thar the Insh and 
English nations belong essentially to different races, denied that 
there was sufficient proof of the existence of any difference what- 
ever between Celt and Anglo-Saxon, except that of language. 
He thinks ıt probable, moreover, that Ireland ns a whole con- 
eains less Teutonic blood than the enstern half of England, and 
more than the western half. Our readers may remember that 
the question of the amount of the Celtic element in the exsting 
English nation was prominently brought before the public in a 


recent Chancery suit. The claims to originality put forward by 
the plaintiff in that suit are now disputed by Dr Damel Wilson, 
of Toronto, who communicates to the last number of the Cana. 
dian Jonrnal a somewhat verbose article pointing out that the 
results obtained by the plaintif from craniological Investigations 
were anticipated m all essential particulars in earher writings of 
Dr. Wilson's. 

THE pressure on our space is so great that we have been 
unable to lay before our readers the communications on the 
Suez Canal, presented to the Royal Society by Mr, Bateman, 
and to the Geographical Society by Lord Houghton; they have, 
however, been given at some length in the daily press One 
point of great scientific interest came out in the discussion at 
the Geographical Society. Mr. Fowler stated that the evapom- 
tion from the Bitter Lakes would require a supply of 250,000, 000 
cubic feet daily, ^e., a flow in the Canal of 14 miles per hour, 
On all hands the Canal is acknowledged to be a complete 
success, aod its probable influence on the trade of Mediteranean 
ports may be estimated from the fact mentioned by Lord 
Houghton, that the Emperor of Austria said that “ he was there 
to represent Trieste ” 

WE ore glad to learn from the Afreéiferé that it has been 
decided to establish a School of Science and Art at Dover. 


THE Swiss nre about to smpplement, or supersede, their great 
“Dufour” Map, by another upon a much larger scale. The 
“Dufour” Map, on a scale of yyglgqq (about ¢ of an inch toa 
Toile), is in twenty-five sheets, and 1s piinted m black only ; but 
the new mnp is to be on a acale of wy}qq for the plains, and ayy, 
for the mountainous districts. Itis to be pnnted in three colours, 
and will contain no Jess thon 540 sheets. Roads, towns, and 
trees are inserted in black, and rivers and glaciers in blue: the 
third printing, ın red, is devoted to contour lines. The distance 
between each contour line expresses a height of 100 Swiss feet in 
the mountains, and 33°3 Swiss feet in the plains. It was 
Intended at first to have n fomth pmnting, in green, for the 
forests, but this has been abandoned on account of the expense. 
Several sheets of this map, all admirably esecuied, have already 
been issued. At the same time they ore reducing the ‘' Dufour” 
Map to the scale of wppogy. This reduction will be in four 
sheets, ond for tourists or for peneral use will be much more 
handy than the larger map. It is said that it will be even 
superior to the onginal map in the picturesque relief, for which 
the latter is so remarkable. Three years more will be required 
to finish the reduced map, of which two sheets are already 
pablished. 

M. Bouts has been appointed Professor of Toxicology at the 
Upper School of Pharmacy in Paris 


WE cull the following notes from the last number of the 
Journal ef the Seciety of Arty "— 

The Royal Agricultural Society has been giving its attention 
to the adulteration of manures and feeding cakes, and is conduct- 
ing some analyses, > 

The oxy-hydrogen light is now largely used in Pans for illu- 
minated advertisements and theatrical purposes. Carts with 
metal reservoirs containing the compressed oxygen for the supply 
of customers may be seen in the streets. At the Gaieté Theatre, 
which ts one of the largest consumers, cylinders of magnesia or 
zirconia take the place of the lime cylinders ordinanly used for 
this light. 

In connection with the systematic destruction of umber in 
Australia, it is mentioned that in the Ballarat district this 
destruction has been accompanied by o corresponding diminution 
in the rainfall, and that since 1863 there hns been a more or less 
regular reduction from 37°'27in. in 1863 to r4 23in. in 1868. 
The Government has recently appointed an Inspector of State 
Forests, whose duty it will be to prevent the waste of timber, and 
establish nurseries of forest trees in various parts of the colony. 
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THE BESSEMER PROCESS UNDER 
PRESSURE 





M® BESSEMER has lately patented a method of conducting’ 


his process of converting cast-iron into steel nader pressure, 
in order to raise the tem of the metal during the rocess 
of conversion, and to obviate the inconvenience experienced when 
‘ ce tain of the purer qualities of Swedish pig-iron made with 
_ charcoal, and also some of the less grey and the white hematite 
igstrons of this country, when treated by the ordi process, 
ac not produce sufficient heat in the converti to allow 
all the steel made from them to retain complete fluidity until 
it is poured into moulds. 

The following description of the is extracted from 
` Engineruig, to the editor of which journal we are indebted for 
the use of the woodcuts. 

In the annexed engravings, Fig. I is a vertical sechon of a 
Bensemeor converter constructed on this plan, a being the upper 
part of the converting vessel; ax, the lining of er; and 
f, the strong riveted iron shell or vessel on the inside of the 


* mouth of which the tron hoop, c, is riveted; while d wa 
-~ flanged fron rmg bevelled on the inside, und secured by screwed 

studs or cotter bolts to the hoop, e. A moulded nng, «4 of fire- 
brick or other suitable refractory materal, forms the 


ning or mouth of the vessel ; ıt is retained in place by means 
ar ihe Hanged ring, d. f 


The aperture in the movable month of the vpssel thus foi med 
- moy in some cases be made small enough to retam the gaseous 
products resulting from the combustion of the carbon or other 
matter contained in the pig-iion under a pressure much above 
‘that of the surroundmg EE belts £0 the combustion 
going on in the conve ung may be under “high pressme,” 
gs reason of the combustion so taking place under a 
‘ pressure much greater than that of the external atmosphere a 
more intense heat would be uced and wnparted to the metal. 
As a guide to the workmen, Mr. Bessemer slates that for the con- 
` vesion-of the purer kinds of Swedish chaicoal pig-rron and for 


mo‘tled or white hemahte pig-iron mixed with gey a back pres- | 


- 
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sure in the vessel from 8 to 15 1b. on the square inch will give 
good results, and in but few cases will a pressure of golb. per 
square inch be necessary. It will be understood that the pres? 
sare of the blast of air forced into the converting vessel must be 
increased in proportion to the back pressure caused by the pen- 
ing up of the gases within the vessel. i 
a arrangement is 1llustated in Fig. 2, which represents 
a vertical section of the upper portion of a converting vessel or 
chamber in which molten pig or other carburet of iron is to be 
treated either by the injection of the fluid nitrate into the molten 
metal, as patented by Mr. Bessemer in March last, or. in which 
vessel the nitrates or other otygen-yielding falts or substances 
aie so brought in contact with the hot metal as to be decom- ~ 
posed. The outer shell, 4, of the vessel or chamber 1s made of 
thick plates of iron or steel securely nveted and -caulked at all 
joints, and capable of withstanding safely a pressure of from five 
to ten or more atmospheres. For the convenience of lining the 
vessel, the upper part may be 1emoved by unboltmg the stout 
flanges, 4', and one or more hoops, 4°, are iiveted to the ex- 
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of fire-brick, 
, or other refractory material, £ is to defend the 
outer shell from the high temperature generated within ; and pre- 
vious to its use for conversion, Mr. casei prefers to make a 
fire in the interior, so as to highly heat the lining and lessen its 
power of absorbing heat from the metal 
On the area part of the dome an iron ring, w, is riveted, 
to which a flanged nng, #, is fitted. The inside of this ring is 
conical, and is made to embrace the conical fire-cla 
thro which the gaseous matters evolved during the process 
are allowed to escape. A cone of fire-clay or of Iron, g, 1s at- 
tached to the guide rod r, for the purpase of closing or diminish- 
ing the ares of the outlet opening in the fiie-clay rmg p, and on 
the upper end of the rod r mc placed weights, s, to ate the. 
| a The rod r ıs guided vertically upward and downward 
by passing through the tubular guides dad stufiing-box -formed 
at #4 on the curved ent pessage s, which leads to a chunney 
and conveys away the gaseons products escaping from the con- 
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vering chamber On onc side of the vessel or chamber 1s n pro- 
Jection, a, on the upper part of which a ring of fire-brick, <a, is 
retained in place by a conical flanged iron ring, r The opening 
in the nng w serves for the admission of the molten metal to the 
vessel, after which the cone y smeared with fire-clay ıs lowered 
down into the openmg of the moulded fire-biick so, and by means 
of the weight s ıs retained in place and prevents the escape of 
gaseous matteis damng the converting process, 

The cone, y, and its rod and weight, s, nre suspended byn 
chain in the position shown during the period of running in the 
metal When the metal so run In comes in contact with the 
nitrate or other oxygen-yielding materials, large volumes of 
aa matters are evolved, these matters instend of escapin 
reely from the converter rapidly accumulating in the vessel unt: 
the a within it is sufficient fo rae the cone y, and escape 
by the small annular opening thus made, the pressure beng regu- 
lated by the weights Hence the combustion of the carbon 
contained in the molten iron by reason of its union with oxygen 
denved from the decomposition of the nitrntes or other oxygen- 
yielding mateials will be effected under considerable pressure ; 
and the gaseous products, instead of eapanding freely as under 
the ordinary conditions of combustion, will be ina highly con- 
densed state, by whick,menns their temperntore will be consider- 
ably raised, and the intense heat so generated will be imparted 
to the metal and cause it to retnin its Andi. 

It will be extremely interesting to wntch the working of this 
new process, 

BOTANY 

[We have been foronred by the Count Marshal of Amsirm shi the 
cm 
Prof. Hildebrand on the Impregnation of Plants 


PLANTS intermediate between Jafrocracer and Famarrer pave 
the greatest quantity of seeds when impregnated with the pollen 


of another individual of the same species, less when the pollen 
was tnken from another flower of the same individual, and least 
when the impregnation took place within the flower itself For 


Leschscholtcnr Caleforurca, the proportion of seeds im these three 
cases wwa 15 24 to 9 06. Professor Fenzl says that he obtained 
abundance of secds from two species of Abnti/on by fecundation 
with pollen fiom other individuals, and that these operations are 
best performed between § and 9 A.M, 


‘Prof. Fenzl on the Genus Lupinus 


SECDS are with difficulty obtained from plants of this genus in 
the gardens of bial bara! on account of the unfavourable 
condition of the soil. e species of this genus are still very far 
from being duly determined, and two-thirds of them, at least, 
may be eT winnie Piofessor Koch observes, that the est 
amount of seeds is to be obtained in sandy soil, and that the t 
number of hybnds are merely varieties in form; the different 
colours of blossoms being a result of external ogents, m the same 
way as A ymphaa gives us lengthened leaves when impregnated 
with the pollen of Aaga, 


Bail on Androgynous Infloresasence 


SUCH inflorescences have been found on Zea, Peperles, Fags, 
Carfinns, Betula kumilis ond Belnla alba, ns also on Pans 
migra, the small scale, considered as a part of the female blossom, 
developing itself into an anther. 


Prof. Koch on Transformations of Parts of Flowers 


IN a fmit of Sofannw melongena, the five anthers have been 
transformed into five smaller capsules A capsule of poppy offers, 
in the centre of its su ie small elevation (the continuation of 
the ain), beanng a number of smaller mpsules 


Prof. Bail on Parasitic Fungi on Insects 


Emfnsa, attacking especially the larvæ of the Fir-Moth, in- 
yades also those of Aembyx Caja, which were found, sitting on 
branches of oaks, birches, and fiis, killed by this puaste. Larvre 
of Cassrs fiynrferda, of all mzes, all thickly covered with the 
white moncor issuing from their bodies, were found beneath the 
bark of a completely dned-up birch. These larvæ being kept in 
moist pots, Percllnim slancnm broke out first from their bodies, 
and was soon superseded hy /sarze, the larvre being covered with 
hoit moss. Those of AfWolentha majalis are, os well as the per- 
fect insect, desiroyed by fungi. The destructive action of the fungi 
has, however, been exaggernied by the penodical press Of more 
thon 4,000 larve from about ten forest-distncts of Prosma ond 
Pomerania, scarcely 29 to 30 per cent. have been destroyed by fungi. 


The chief morbifie fungi were sur aa farinesa, ulentical in all de- 
tails of structure with Fenere/itm, and Co, drees militaris The 
Aledanaspera parasıilica Tulasne, found (1858) on all specimens of 
/sarsa in the environs of Bleran, and on those which had come 
to their full development, is considered by Dr Bail to be the 
higher form of frucufication of Botrytis Basstana Cordes 
militaris, with thick, carneous, orange-yellow fructiferous clnbs, 
differs altogether fiom saria. 


Prof. Koch on the Formation of the Germen 


THIS 1s not, as generally supposed, a concretion of so-called 
“ Frint-leaves.” e germen is part of an nas, supporting the 
parts of a flower; it may be longer or shorter, as these parts are 
more or less distant from each other. The apex of the recep- 
tacle, or of the asis in general, may become suddenly stationary, 
and be wrapped up in plastic cellular tissue, a civity open above, 
including the ovules (inferior germen), being thus formed ; or this 
cavity includes the germina, either non-connate with the inner 
wall (Fosa, Calpcanthus, dc.}, or connate with it (Cofoxrast:, 
many Ledfergerms), oi mutually connate, as in the Pomaccous 
huts Such a fruit-receptacle not infrequently Includes whole 
blossoms (Fics). The deyelopment of the genuine apex piocecr!s 
m two wn Either the formation of celles proceeds from the 
apex itself (as generally m infero: germens), and then ils basis 19 
the newest and the apex the oldest portion ; or the new forthatinns 

roceed from the margin of the wall, enlarging upwards, the 
increase ending in the uppermost portion, as m the fig. Professor 
Schuler observes, that this takes place only m figs mpened in the 
second half of the year, whenever the refmgerating action of the 
north wind has retarded their growth Professor Koch rephies, that 
the same increase of the margin is obserynble m the fruit of the 
Leguwtimese. Probably the germina of Prpapacee, Pussiforec, 
Capparnee, and genuine La/recee, hikewise take their ongin from 
the axis. The abnormal growth often observed on roses, a sudden 
adh oe of the axis thro the cavity of the fnuit-bearing 

lossoms (sometimes 3 aboveeach other) and leaves, proves the new 
formations to proceed from the mcluded centre of the extreme apes 


Prof. Martins on the Flora of Southern France 


ATANY genera of the miocene and pliocene deposits of this and 
other countries are represented in the living flora of South France. 
Such are Lawres nobilis, La (© Lanra canariensis), Ficus carca, 
Punta cranatum, Pinus Aleppensis (found fossil in Unalaska), 
Cerei sifignastram ( near Aix), and Neram oleander, in some 
localities near Toulon and Nice. All these species haye lived 
through the glacial period ; they exist now, however, only on the 
banks of nvers and rivulets, in localities protected agninst cold. 
It must be observed thnt severe cold is not the necessary conse- 

uence of extensive glaciers A decidedly Indian foim, not yet 
ound fossil, uw Anagyris feta (Prptanthns Nepalensts, Don ), 
which bn forth tts leaves in October, ond its blossoms in 
January and February. Other extraneous forms nre’ A/prins 
commnne (represented in Peru by A/prins sipricordes), Chamucrops 
Anmilis (near Villefranche and ‘Toulon, represented in the 
Caroline Islands by Cham. serrulata, Pursh, and Chem. Aysirix), 
and Cer alenia siligna, whose native country is still doubtful. Cham, 
An mus 18 now extirpated by the avidity of collecting botanists. 
Professor Koch says that Awagyrrs fetida belongs rather to the 
Cytisere, or Genistee, than to any exotic family, and doubts 
Ceratomia silirgna being a leguminose. Professor Martins re- 
ples that be thinks Anag fetide to be closely related to Tha- 
mops, and observes hat about 200 Lapland species occur 
in South France, that the littornl plants are partly the same ns 
those on the coasts of the Atlantic, except Spartina versicolor, an 
exclusively Americon form, and hints at the importance of the 
study of fossil plants for the thorough knowledge of those existing 
in the present period. 


Prof. Hildebrand on Marsilha 


Specricns of this plant, growing beneath the surface of 
water, regularly produce leaves which spread over its surface, 
and follow its level, while, if kept dry, they never produce such 
leaves. The leaves grown in air have stomata on both their 
surfaces, those grown in water have stomata only on their upper 
surface. Dr. Reichardt observes, that wild specimens of J/ars/in 
have constantly been found provided only with large floating 
leaves Professor Hoffmann says, that abundant fruits ae ob 
tained from A/arslea by cultivating it m slimy soL = Professor 
Hildebrand remarks, that specimens grown in water, and not 
bearing fruit, propagate themselves with astonishing rapidity 
without any fecundation. 
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SCIENTIFIC SERIALS 


THE January nomber (N.S., No. 37) of the Quarterly Tournal 
of Mic cal Science opens with an article entitled ‘Notes on 
Sponges,” by Prof. E. Perceval Wright. In this the author indi- 
cates some peculiarities of the structure of the sponge-body of 
Hyalonema mirabilis, and describes two new species of dee 
sea sponges, namely Apkrøctilistes Bocaga, which is exquisitely 
figured by Mr. Ford, and the type ofa new genus which the 
autho. names Wyuillethomsonia Walltchri. We cannot help 
protesting against this new generic name, as barbarous in 
the highest Mr. William Archer, of Dublin, continues 
his valuable i EE E a of new or umperfectly-known fiesh- 
water Rhizopoda, and Mr. W. S. Kent ‘describes and figues a 
curious new form of Polyzoon, from the Victoria Docks, where the 
animal lives attached to the surface of specimens of the Cerawo- 
phora lacustris. For this Polyzoan, which the anthor regards as 
the type of a new family (Hemodiatida) of the Ctenostomate, he 
proposes the name of Victorela povida. A singular crustacean 

te found on Nereis aulirifera is described and figured by 
‘Dr. W. C. McIntosh. “Besides these, we have a pape on the 
distnbution of nerves to the vessels of the connective tissue in 
the hilus of the pig's kidney, and on the gangs connected with 
these nerves, by Dr. James Tyson, of Philadelphia; an abstract 
of a dissertation on the minute structure of the human umbilical 


. cord, by Di. Kester ; a tanslation of Dr. E Van Beneden’s de- 


scription of his Cresar7xa niea (with a plate) ; and an abstract 
: gr Kowal , on the 1elationship 
of Ascidians and Vertebrates. The ae gs ye article on the 
microscope itself is one by Dr. G. W. Royston-Pigott, on 
certain imperfechons and tests of object-glasses. This number 
also contains a 1eview of Mi. Hincks’s ‘‘ History of Brush 
H id Zoophytes.” 
the G al Magasine forthe present month (No 67), the 
most important paper is the first part of a memoir on the sequence 
of the Glaciunl Beis by Mr. Searles V. Wood, jun., in which 
the autho: indicates his views ns to the best classification to be 
adopted in the teatment of these difficult deposits, and discusses 
the chmacters of the beds and evidence attamable as to the 
sequence of the phenomena attending their deposition, Mr. 
David Forbes publishes some iermaiks on the contraction of 
igneous rocks in cooling, in which he again maintains, chiefly 
fom his own experiments, that the amount of this contraction is 
much less than is generally believed, on the authority of Bischof. 
His paper us really a vindication of himself from some remarks 


~ in a memoir by the Rev. O. Fisher. Mr. John Rofe describes 


some peculiar perforations observed in the lower surfaces of slabs 

imestone, at considerable elevations, in various 
localities, which have already been noticed by several writers, 
by some to lithodomougs marine mollusca. Mr. Rofe 
them as pioduced by mails, either by the rasping action 
of their odontophores alone, or by this aided by an acid salivary 
fluid. Al. Ruskin continues his notices of banded and brecciated 
concretions. Mr. J. Clifton Ward remaiks upon the denudation 


- of the Joke-distiict, which he ascilbes chiefly to subserial action. 


In a paper on the formation of the Chesil Bank, Mr. T. 
Codnngton maintains, in opposition to Messrs, Bristow and 
Whitaker, that the streams coming fiom the land have had 
nothing to do with the pied this bank, or the excavation 
of the channel by which it is sepuated from the mainland. He 
ascribes the formation of this and similar banks solely ‘‘to the 
heaping-up action of waves b wheh they reach a depth o 
palerabout equal to their own height.” 

THE Revue des Conrs Scuentifiques for the 8th mst. contains a lec- 
ture, by Prof. Loram, on the application of the graphic method to 
the clinical study of disease. Translations are likewise given of 
Prof Helmholtz’s address to the meeting of German Natmalsts 
and Physicians at Innspruck, and of Mr. Gelkie’s account of the 
seme meeting, published in the fast number of NATURE, 





SOCIETIES AND ACADEMIES 

. LONDON 

Royal Society, December 16, 1869.—The following were 
among the papes read:—‘‘ On the Thermodynamic Theory of 
Waves of Finite Longitudinal Disturbance,” by Prof. Rankine, 
F.R.S ; “On Approach caused by Vibration,” by Prof 
Guthne. The author observes that when a vibrating tuning- 
fork is held near to a piece of cardboard, the latter has a tendency 
to approach the fork. Starting from this experiment, a series of 
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experiments is described, having for their object the determina- 
tion of the cause and conditions of the fundamental observed 
fact. It is shown that no sensible permanent ar-currents, havmg 
their source at the foik’s surface, are established ; and hence that 
the ap of the card to the fork is not due to the expansion 
of such currents, os in Af. Clement's riment. The modifica- 
tions are examined which Mr. Faraday s surface-whirlwinds ona 
vibrating tuning-fork undergo when the fork wibrates in the 
neighbourhood of a sensibly rigid plane. It is shown that a 
delicately- ed cmd approaches the fork when eithe: of the 
three essential faces of the fork is presented to the card, and that 
the approach takes place fiom distances fai exceeding the iange 
of Mr. Faraday's air-corent. That the action between the card 
and fork is pier fr shown by suspending the latte. Also one 
vibrating fork to approach anothe: in whatever sense their 
planes of vibration may be towards one another. The mean 
tension of the mr sarrounding a vibratmg fork is examined by 
enclosing one limb of the fork in a glasa tube. It appears that 
the vibrating fork displaces ar. The question whether the equ- 
Linium between two equal and pon forces acting on a body is 
distarbed by submitting one of the forces to successe rapid, equal, 
and opposite alterations in quantity, is answered in the negutive by 
an ent which shows that the equibrium of s Cartan 
diver is not distin bed by submitting the wate: in which it floats 
to vibration. Vailous modifications me introduced into the 
natme of the sorface which receives the vibrations, such as 
making it a narrow cylinder with one end closed, making it of 
cotton-wool, &c. It is fonnd thet in all cases the suspended 
body appicaches the vibrating one. The author concludes that 
the effect of apparent attraction is due to atmospheric piessare, 
and that this pressure is due to undulatory dispersion. It is 

that the dispeision of the vibrations which consti- 
tute radiant heat may cause bodies to approach, pushed, 
not dulled.—‘‘On Absuact Geometry,” by Prof Cayley. “Il 
submit to the society the present exposition of some of ihe 
elementary principles of an abstiact #-dimensional geometry. 
The science presents itself in two ways: as a legitimate extension 
of the ordinary two-and thiee-dimensional geometries; and asa 
need in these geometries and in analysis generally. In fact, 
whenever we are conceined with quantities connected thet 
in any manner, and which me, m ae conndered le or 
eee ae nature of the ielation between the 

uantities is frequently iendered mote intelligible by regardin 

them (if only two or es in number) as Hees nates a 
point ina p or in space; for more than three quantities there 
1%, fiom the greater compleaity of the case, the gienter need of 
such a representation; but can only be obtained by means 
of the notion of n space of the prope: dimensionality ; and to-use 
such i¢presentation, we requne the geometry of such space. An 
important instance in plane geometry has actually presented itself 
in the question of the determination of the curves which sabofy 
given conditions; the conditions imply relations between the 


‘co-efficients in the equation of the cuve; and for the better 


understanding of these ielations ıt was t to con- 
sider the coeficients as the co-ordinates of a point in a space 
of the proper eef A fundamental notion m the 
general theory presents Itself, slightly in plane geomet-y, bat 
colar td prominently m solid geometry ; viz., we have here 
the difficulty as to the form of the equations of a curve in space, 
or (to speak moie accurately) as to the expression by means of 
equations of the twofold relation between the co-ordinates of a 
pomt of such curve, The notion in question is that of a 4-fold 
i¢lation,-—as di ed from any system of equations tor one-’ 
fold relations) serving for the expression of it,—and giving mse 
to the problem how to express such relation by means of a system 
of equations (or onefold relations). Applying to the case of 
solid geometry my conclusion in the eal theory, it may be 
mentioned that I the twofold on of a curve in space 
as being completely and precisely expressed by means of a system 
of equations (Po, Qmo, .. To), when no one of the func- 
tions, P Q, ... T asa linear function, with constant or variable 
integral coeficients, of the others of them; and when etery sur- 
face whatever which passes oe the curve has its equation 
Q. 


expressible m the form U = AP + .-+KT, with constant or - 
variable intemal coeficients A+B...K. It is hardly neces- 
sary to 1emark that all the functions and coefficients are taken te 


be rational functions of the co-ordimates, and that the word in- 
t has reference to the co-ordinates ” 

anuary 6.—‘‘Some account of the Suez Canal in a letter ad- 
dressed to the president,” by J. F. Bateman, F.R.S. : 


ta 


Fan. 13, 1870] 


se NATURE 295 





Entomological Society of London, January 3.—Mr. H. 
W. Bates, president, in the chair, The fifth part of the ‘* Trans- 
actions foi 1869” was on the table. A splendid collection of 
butterflies was sent for exhibition by Mr. Hewitson ; it included 
135 new species, and many other rantles, the whole having been 
captured by Mr Buckley in South American. Observations ercan 
were made by Mr, Buckley, the Piesident, Mr. Higgins, and 
Mr. Wallace.—Professor Westwood, Ali. Bond, Mr Pascoe, 
Mr. Albert Muller, and Mr Quaritch, also exhibited varous 
objects, and made remarks thereon — Papers were read on Epker- 
wiernie, by the Rev A. E Enton; on Calldryas, by Mr. A. G. 
Rutler ; on Cafasarens, by Mi F. P. Pascoe; and on the genem 
of Coleoptera, studied chronologically (Part I., from 1735 to 1801), 
by Mr. G. R. Crotch. 


Royal Horticultural Society, December 21, 1869.— 
Scientific Committee. —Mr. W. W. Saunders in the chair. The 
secretary, Rev. Al. J. Berkeley, exhibited a leaf of Aerides “ Fox- 
brush’ with a peculiar form of spot, differing from any he had 
previously seen.—Mr. Laaton sent specimens of pens of the most 
vaned character, the result of n single cross.—A very interesting 
pa “On the Fertilisation of Grasses,” fiom Dr. R. Spruce, 
rom which the following are eatracts, was communicated through 
Dr. Masters. The pape: had reference to the statement of M. 
Bidard that fre usnally self-fertilized while in the bud: 
it will be published sa extenso in the Journal of the Society :— 
“In gendy-Aowing rivers of tropical Americn grow many fine 
UALIC gasses, ies of Laza, Oryza, Larsia, &e. The 
following note is from my journal, under date December 1849, 
when threading m my canoe among the slands of the Trom- 
betas :—‘ This channel was lined on both sides bya beautiful 
pres species of Laeava—growing in deep water, and stand- 
ng out of it two or three feet. The laige male flowers, of the 
most delicate pink, streaked with deep purple, and with mx 
long yellow stamens hanging out of them, were disposed in o 
lax terminal panicle; while the slender green female flowers 
grew on the bnstle-lhke branches of much smaller panicles 
springing from the inflated sheaths of the leaves that clothed 
the stem. As the Indians disturbed the gmssy {nage with the 
movement of their paddles, the pollen fell from the anthers in 
showers,’ and would, doubtless, some of it, altsuin the female 
flowers disposed for its teceplion. A parallel case to the above 
is that of the common maze (Zer A/ays, L ), where the male 
flowera are bome in a long terminal raceme or panicle, and the 
female flowers nre densely packed on spikes springing from the 
lenf-oxels Here the male flowers must plainly expand before 
the polfen contained in their anthers can be shed on the female 
organs below, whether of the same or of a different plant. That 
there are frequent cross-marriages in maize 1s evidenced by the nu- 
merous varteties in cultivation in countries where it isa staple article 
of food, as in the Andes of Ecundor, where nine kinds, varying 
in the colour of the grain (through white, yellow, and brown, to 
black), in its size, consistence, and flavour, are commonly culti- 
vued ; besides many others less generally known. In Pheeris 
seaker (HB, K ) another tall eor pup hag War the spikelets 
stand by twos on the spike—a seamle femme spikelet, and a 
stalked male spikelet. In the same forest of the genus 
Olyra, whereof some species, such as O. mo antka (H. B. K ), 
rise to 10 feet high, and have lanceolate leaves above 3 inches 
broad, and n large terminal panicle, with capillary branches, like 
those of our Arm crspatosa * it is the lower flowers that are male, 
with large innate (not versatile) anthers, and the vali that are 
female, with two large. stigmas, that are either dichotomously 
divided, or clad with bad ed hors, thus exposing o wider sur- 
face to the access of the pollen. And ns the panicle is often 
pendulous, many of the male flowers, although placed lower 
down the axis, are actually suspended over the terminal female 
flowers. It is generally to be 1emarked of diclinous grosses, that 
either the malc flowers are very numerous, as in Zea A/ays, oF 
the stamens are muluphed im each male flower, as in orrara, 
Lersia, Gradua, &e ; or the stigmatic apparatus of the female 
flowers ıs enlarged, so as almost to insure impregnation, as in 
Olyrc and 7rpsacnmw. In the Bawébasce 1 have gathered 
belonging to the genera Guadia, Alerestachys, ond Chnsguea, 
the flowers are more or less polygnmous, and the stamens of the 
male flowers often doubled. But there us searcely a genus in the 
whole order which is not described as having some flowers by 
‘nbortion, neuter or male, and especially those that have biflorous 
spikelets, such as the Fanrcae Some of normally her- 
maphrodite genera, are not unfrequently truly uniserual, such as 
certain species of -fvurndegen, I have occasionally seen panicles 


of Orthecladus ruriforns (Nees), a grass peculiar to the Amazon, 
quite destitute of sinmens, and therefore purely female To come 
home to our own country: is all the pollen wasted that a touch 
ora breath sets free from the flowers of grasses in such abun- 
dance? Watcha field of wheat in bloom, the heads swayed by 
the wind, lovingly kissing each other, and doubdess steabng 
and giving pollen. Consider, too, that throughout Nature, 
heal or moisture, o: both, are essential to the emanation of 
the impregnating influence. In all our Aaséaces, as well asin 
Crucden, Leersia, ond some other genera, the stigmas are pro- 
truded from the side or from the base of the flower at an carly 
stage, often before the stamens of the same flower are mature— 
thus as it were inviting cross-fertilisatron from the more precocious 
stamens of other plants which are already shedding their pollen 
All who have gathered grosses will have remarked that some have 

How anthers, others pink or violet anthers , and that anthers of 

th types of colours may co-exist on distinct individuals of the 
same species. The same peculiamty ts just as noticeable in 
tropical and (without professing lo give a complete 
physiological explanation of it) this ıs what I have observed 
lespecting it. ‘The walls of the anther-cells are usually of some 
shade of purple, but ore so very thin and pellucid, that when 
distended with mature pollen the yellow colour of the latter 1s 
alone visible. When the pollen s discharged, the anthers re- 
sume their original purple color, shoitly, however, to take on 
the pallor or dinginess of decay. Where the anthers emerge of 
a purple hue, ond change from that to brown, it will probably be 
found that they have discharged their pollen while sull included 
in the fower. These observations, made without any reference 
to the ion now in hand, require to be renewed and tested , 
and in them, as in all that precedes, 1 am open to conection. Of 
grosses with bisexual flowers, there are two ways in which the 
ovary may be fertilised, viz, either by the pollen of its own 
flower (closed or open), or by that of other flowers, after the 
manner of the diclinous species. In the latter case, the pollen 
may be tmnsported by the wind, or in the fu of animals (as I 
have observed the seeds of Selagrydlas in South A menca), or in 
the plumage of buds The agency of insects has not been 
traced in the fertilisation of grasses, but may east The little 
fies I have seen on the flowers of grasses seemed bent on de- 
positing their in the nascent ovaries, but may also have 
aided in cross-fertilisation. In the Amazon Valley graso are 
often infested by ants, who, mdeed, leave nothing organic un- 
visited throughout that vast region; and they also, I think, can- 
not help occasionally transferring grains of pollen from one flower 
to another. The flowers of palms and grasses agree im bemng 
usually small nud obscurely coloured, but contrast greatly in the 
former being in many cases exquisitely and strongly scented, 
whereas in the latter they are usually quite scentless e odour 
of palm-flowers often resembles that of mignonette ; but I think 
a whole acie of that ‘darling’ weed would not emit mote per- 
fame than a single plant of the fan palm of the Rio Negro 
(Alanrilia Carara, Wallace). In approaching one of these 
plants throngh the thick forest, the sense of henung would 
aaa give the first notice of its proximity, from the merry 

um of meee insects which its scented flowers had drawn 
together, to feast on the honey, and to transport the pollen of 
the male to the female plants; for it is chiefly dicecious species 
of palms that have such sweet flowers. The absence of odon- 
ferous flowers fiom the seems to show thnt insect aid is 
not needed for effecting their fecundation, but does not render its 
accidental concurrence a whit Jess unlikely. That giasses, not- 
withstanding their almost mathematical character, vary much os 
other plants do, ts plain from the multitude of osculating forms (in 
such genem os Eragrasiss, Ponicum, and Suspalurt), which 
puzzle the botanist to decide when to combine and when to sepa- 
mte, in order to obtain what are called ‘ good species.’ Hence 
the conclusion is unavoidable that in grasses, ns in other plants, 
variations of surrounding conditions induce coriespondiog modi- 
fications of simidture, and that amongst the former must be 
enumerate] cross marriages, however biought about If the 
flowers of be sometimes fertilised in the bud, it is pro- 
bably exceptional, hke the similar cases recorded of orchids and 
many other families. To conclude: the more I ponder over 
existing evidence, the more I feel convinced that in its perfect 
sinte every being has the sexes practically separated, and that 
natural selection w ever tending to make this separation more 
complete and permanent; so that the hypothesis of Plato, that 
the piótotype even of man was hermaphrodite, may one day be 
proved to ben fact!” 
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—Mi. Saunders alluded to the chcumstance that the dead bodies 
of a species of fly might occasionally be found impiisoned in the 
flowers of Lolrwm perenne, as ifthe plant exerted some polsonons 
influence on the insect. r. A. W. Bennett stated, as a result 
of his observations, that it is impossible to predicate of any piven 
family, whether its members aie self or cioss-fertillsed. In the 
game pioup some species may be cross-fertiised, others self- 
fertilised. Many winter-flowering plants are self-fertlised, and 
sia them the common fee aunxua, Mr. Hone stated that 
in India different varieties of maize 1emain constant, even though 
grown in adjacent fields, so that it would seem as if no crossing 
took place’ a this instance.—A conversatron then ensued as to 
the best method of conducting in future the meteorological obser- 
vations at Chiswick, when Mr Glaisher stated that he would be 
willing to 1eorganise the system of observation in sach a manner 
as to introduce the requisite without impainng the value 
of the record kept at Chiswick fo. upwards of forty years, In 
reference to giound temperature, he stated that at a depth of 
twenty-five feet the giound was coldest in July, and warmest in 
Janumy. 

Institution of Civil Engineers, December 21.—Annual 
Geneial gees Charles Hutton Giegory, Esq., prendent, in 
the chair, Relening to the business at the ordinary general 
meetings, of which there were twenty-two dwing the past seasion, 
attention had been directed by the papers read, and by the dis- 
cussions upon them, to the use of machinery in lieu of gunpowder 
for ‘‘ getting’? coal; to cylinder foundations for ae ie and 
other simular structures; to the Midland line of the Maniitius 
railways, where exceptionally steep gadients and sharp curves 
were necessarily adopted; to some of the chief peculiarities 
of Ameiican locomotives and iollmg stock ; to works carned 
ont in connection with the river Witham and estuary, for the 
drainage of the fens and the improvement of the navigation ; 
to the past and piesent condition of the outfall of the river 
Humbei, and of its iar featme, Spurn Point; to the New 
Feiry and the New Brighton piers and landing-stages on the river 
Mersey ; to the Low-water ae at Birkenhead, and the exten- 
sive sluicing operations for maintaining the basin at its proper 
depth ; to the ns and maishes on certain of the shoues 
of the Mediterranean ; to the mechanical de of construction 
of lighthouse a tus and lanterns ; to the Roman Rock light- 
house, Cape o fond Hope; to the standards of comparison for 
testing the illinlinating power of coal-gas ; and lastly, to an able 
simmary, bya’ foreign engineer, of the present state of knowledge 
as to the theory of the strength and resistance of materials of con- 
‘struction. The originality, labow, and i uity displayed in 
these communications, had et to the awad of Telford Medals and 
Piemiums of Books to Mesms. Jules Gaudard, W. Shelford, 
T. N. Kirkham, J. Ellncott, and D T. Ansted, F R.S.; of a 
Watt Medal and a Telford Premium of Books to Mr. Z Col- 
burn; of Telford Piemiums of Books to Messrs. W. H. Wheeler, 
J. R. Mosse, I. Bell, j: Milroy, S. P. Bidder, jan., and C. Ț 
Chubb, and of the Manby Premium of Books to Mr. D. M. 
Henderson. ; > 

In addition to the ordinary general meetings, there were six 
supplemental meetings, for the reading and discusmon of papers 
by the students. For the read at these supplemental 
meetings, Miller Pres Og Deea awarded to the following 
students: Messrs. E. tte, F. H. Mort, T. J. Ellis, T. R. 
Gainsford, C. H. G. Jenkinson, and G. H. Robeits. 

After a statement of the finanaal conditon of the institution, 
it was annotneed that the council had recently taken vigorous 
mensuies to vindicate the honom of the profession, which 
hed been unjustifiebly assailed by the Government of India, in a 


notification, the plain intention of which could only be to charge | 


civil engineers with ising as legitimate the receipt of com- 
missions from othe:s than thel bmmediate employers, and in 
addition to their salaries, where so 1¢munernted. The Secretary 
of State for India had put on recoid ‘‘ that he regaids with ım- 
plicit confidence the indignant repudiation by the mstituton of 
tHe recognition of any such practice as that referred to,” and 
that he would call upon the ena @ encial in Council for an 
explanation of the circumstances which led to the issue of the 
objectionable notification. A sufficient time had not yet elapsed 
for an answer to be received fiom India to the remonstiance of 
the instituton. In the meantme, the council felt assured thet 
the steps they had taken would meet with cordial approval 


In inviting attention to this report, the presentation of which 
terminated the trust confided to them by the last annnal geneal 
laboured so to direct 


meeting, the council observed that they 
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the affairs entrusted to them, that the discharge of their duties 
a be attended with advantage to the institution. 

‘he following gentlemen were elected to fill the several offices 
in the Council A the ensm :—Charles Blacker Vignoles, 
Piesident; Joseph Cubitt. Y omas Elliot Hmiison, omas 
Hawksley, and George Willoughby Hemans, Vice-Piexdenus ; 
James Abernethy, Wuliam Heniy wa Fredeiic Bete- 
man, Joseph William Bazalgette, Nathaniel Beardmore, Frede- 
iick Joseph Bramwell, James Brimlees, John Munay, George 
Robert Stephenson, and Edward Woods, Membeis#; and 
Edward Middleton Barry and Lieut.-Col Andrew Clarke, C.B., 
RE, Assoctates. 

EDINBURGH 


Royal Physical Society, December '22.—Professo Duns, 
president, in the chair. The following gentlemen weie elected 
members :—Messrs. Gibson and Dinham. The office-bearers 
for thé sessions were elected os follows :—Piendents, Picfessor 

ohn Duns, D D., R F. Logun, C. W. Peach; Council,"E. W. 

las, T. S. Wnght, M.D., James M‘Bain M.D, RN, R 

Brown, Stevenson Macadam, A. Wilson; Secietwy, Jobn A. 
Smith, M.D.; Treasurer, G. W.S.; Assistant Secretary, 
J. Boyd Davies; Honorary Libiarian, A. Taylor.—Notice of 
the occurrence of Geneplax asigniata off the coast of Mull, by 
M. Watson, M.D. This rare crab was taken u September last 
by Dr. Watson, when diedging m ‘‘ Bloody Bay,” on the north 
coast of Mull, in about twenty-five fathoms water. The di 

was filled with soft mud, along with a gieat quantity of t 
Fennatula and Virgadaria. Ax far as he could learn, it was the 
first (ume it had been taken on the Scottish coasts. Afr. Bell, in 
his ‘‘ Brit. Crustacea,” says it is not known to have been taken 
in Scotland. This species has not been taken on the cast coast 
of Scotland nor in hetland. Mr. Peach stated it was got on 
the south coast of England, on the Welsh coast, and in 
Ireland. It isa Meditenanean species. The specimen was a 
young male, and was an interesting addition to the list of Scot- 
ush crustacen. Dr. Duns exhibited a fine species of Guinard 
( Mee had been forwarded to the New College Museum 
by the . Walter Wood, Elie, to whom it had been brought 
as a novelty by a fisherman He pomted out a number of 
features in which the specimen differs from those described 
Yarrell, ae Gunther, and others, but was inclined to regard 
it as a variety of Zrig/a pmi (Block), 

DUBLIN 

Natural History Society, January 5.—The Rev. Professor 
neue aarrek , F.R.S., in the char, Mr. W. Andrews read 
a paper ‘* the inhabitants of rockpools and ca Dingle 
Bey.” The 1ockpools of Dingle Bay had been eee 
October 1868, and were teeming with animal life. After 





reminding the members of the pleasure of being naturalists, Mr. 
Andrews said that in the present pape: he would s of the 
Actinozoa that he had met with in le Bay, among the 


species that he mentioned the following appear to be of most 
interes as beng oppuenly unrecorded as Irah :—Atgiasia 
couchu; Certanthus, a species nem C Lloyd, Sirom phia 
churrhre, Balanophyllia ES Living specimens of Ca ita 
smith were dredged in fifty fathoms of water. Mr. Jeffrey's 
mpa t On Deep-sen Diedging” (Vide NATURE, p. 135), was 
ened to, as ponng that this coral was a deep-sen species, 
whereas Mr. Gosse and Professor Wiight twelve yemis ago 
described it as being a littoral zone species. Great quantities of 
Nuliipera compressa were met with, and many beautiful coloured 
A ware of the egg-cases of Pyrpesya dapiihus with the young 
ell m them. The author then piocecded to refer to coral-ieefa, 
and stated that he now believed that the Afi/epora alncormis 
Linn. was not a coal It was a true Erkara, and took the 
place in these seas of the Arci/epera of the topics. At another 
time he would 1efer again to the stony corals met with in Dingle 
Bay, and enter into the full history of their affinities and struc- 
ture.-——Dr, A. Macalister read a paper ‘‘ On the Mode of Growth 
of Univalve Shells.” Refearing to Catch Moseley’s memoir on the 
metiical forms of turbinated and discoid shells, he stated 
that he had made a lage numbe: of meamuements to determine 
the logmithmic spiral of the different familhes of Gaste 
with the hope that the number found to express the ratio of the 
Sieger progression of the dimensions of their whorls might 
of use m classification. In this he had to a ceitain estent, - 
succeeded, as the tables exhibited showed. Mi. Lalor was glad 
to see the result of Dr. Macalister’s work, as it quite corroboiated 
some investigations that he had made on this interesting subject 
several years ago.—The Rev. Professor Haughton then iead a 
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paper “On the Geometrical Characters of Muscles.” He alluded” 
to the researches of J. A. Borell, as given in his ‘De Motu 
Animalium,” published at Rome in obo, and stated that the 
classification of muscles therein mentioned was st piising for its 
a . Dr. Haughton had modified and added to it as 
follows :—I. Muscular fibies being on same plane: 1. The fibres 
el; 2.The fibres intersect ; 3. The fibies curved (sphincter). 
I. Muscular fibres being on curved surfaces: 1. Whee the 
en ee eee Where no Ime op the surface was a 
1 e —Mr. Lalor a , not containing any original 
matter, ‘‘On the Anatomy of the Orne” i 


MANCHESTER 


Literary and Philosophical Society, December 28, 1869 — 
J.P. Joule, LL D., F. R.S., &c, president, inthe chair. “On Pollen 
considered as an sid in the Differentiation of Species,” by Charles 
Bailey.. The author, ba recently examined the pollen of 
seveial thousand specics of plants, is led to think that the 
characters piesented might piove useful as a means of diferenti- 
ation in allied species; the following notes are thrown out as 
indications of some of the more noticeable distinctions to be 
diawn :— 

1. Form.—It has long been noticed that certain types of 
pollen are chaiacteristic of the natural order to which the 

lants which produce them belong, as, for instance, the pecu- 
iar pitted polyhedral pollen of the Car yophwlacaa, the sphencal 
nes pollen of the Afa/pacen, the laige i lar pollen of 

e Onagracer, the pecuhar pollen of the Coaz/fere, or the 
elliptical pollen of the Le/scew and other monocotyledonous 
orders ; in fact, most orders possess a type sufficently marked 
to be characteristic of each This statement, however, must 
be accepted with limitahons; the Composite, for instance, have 
three or more well-marked types, presented by the beautifully 
sculptured pollen’of the Chicory, the minnte al spiny pollen of 
the Asters, Calendulas, Cacalios, &c., and another form wholly 
destitute of spines, as in the Centaurea Scabiosa. ‘There are, 
besides, other natural orders where similar variety occms. But 
differences of form are met with in plants of the same penus, 
by which the one species or the other is readily marked off 
by its pollen; thus, the pollen grain of Anemone sul ea is 
roun but that of Anemone montana is elliptic; the pollen 
of Arontcim Derontcium is much more elongate than t of 
A. scorfeordes ; and while the pen of Ránuncuins philonmis 
aie round and yellow, those of X. Watanifodins are elliptic, white, 
and smaller. 

2. Marxtnas.—The pollen of the Gerantacem and Campanu- 
Jacee is for the most part globular, but while some of the grains 
are quite smooth, others are covered with spines ; thus, the pollen 
of Campania Afedia has a number of short spines sparsely seat- 
tered over the surface of the grain, but C, rapyrnewlordes is wholly 
destitute of them. In other plants these spines are replaced b 
tubeicles, and both spines and tubercles vary greatly in PR 
and number; for example, in Paleriana tuberosa the spines are 
only half the length of those on the pollen of V montana, the 
grams being also shghuy smaller. The pollen of the Le/racae is 
often covered with a more or less prominent ieticnlation, which 
- issubject to much varinhon ; compaie, for example, the coarse 
network which invests the pollen of Li/inm crecenm with the 
finer reticnlation of Z. cana , the giains of the latter species 
being much more globose and smaller. 

3. DDLENSIONS.—Some instances of the differences observable 
in the size of pollen grains have already been published by Pro- 
feso: Gulliver, whose measurements of the pollen of various 

jes of Ranunculus show the help that may be derved from 

character ; A. armas is nearly twice the maze of X, Airsntus 
their dimensions being .espectively qty and yf, of an inch. 
For some noticeable differences, com the smaller pollen of 
Epilobium brackycarpom with the larger pollen of Æ. Flascheri, 
or that of Snem galircus with S. tucanus, the spines on the 
latter species being also much coarser. the pollen of 
Silene acaulis vs but half the size of that of $. alına, latter 
having some beantful makings ın addition ; the pollen grains of 
this genus differ from the usual caryophyllaceous type in not 
having the pits or depresnons common in the order, so that the 
grains bécome spherical rather than polyhedral. 
* 4. CoLour.—This is not so 1eliable a characte: for differentia- 
` tior as the otheis noticed, since species differ amongst each other 
accoiding to the soil, & The pollen of Aygua T- 
yellow, but of A. pyramidaiis 13 usually white ; again, while the 
grains of Ormikogalnin nmòedidinn ae large and yellow, those of 
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O. nutans me small and white. In iegaid to the mounting of 
these objects for the ee they show to the best advantage 
when put up perfectly dry ; the cells should be sufficiently shal- 
low to admit of no more than a single layer, and at the same 
tıme deep enough to permit the grains to move about. If pollen 
pe ane arp er it has been from the fresh 
anthers, the fo is apt to condense on the covering glass, and 
the alide soon bees mew antes The stamens ken ton an un- 
opened flower-bud furnish the best and cleanest pollen, and these 
ahould be selected in preference to those taken from the fully- 
developed flower. Canada balsam, glycerine, and other media 
are occasionally helpful in making out structure ; thus the pores 
of Campanula rotundifolia, Phyteuma Haller:, and other allied 
species are made much more distinct when mounted in balsam. 
Micrescopecal and Natural History Secton.— December 6, 1869: 


~~}. Watson, Esg , prendent of the section, in the chair. Mr. 
. Boyd oe A, F.R.S., was elected a member of the 
section. Mr J. Dancer, F.R.A.S., read a shoit paper on 


some of the new Hydro-carbon Comptunds from which he had 
obtained vey beautiful polansing objects for the microscope. 


PARIS 

Academy of Sciences, January 3.—M. Coste was elected 
vice-president, and MM. Chasles end Decaisne members of the 
panema administrative committee. The outgoing president, 
. Claude Bernard, gave an account of the present condition of 
the publications of the Academy, and announced the changes 
gmong the members and correspondents during the pest year. 
The following memoirs and communications were then presented ; 
‘On the demonstration relative to the sum of the angles of a 
triangle,” by M. Bertrand ; ‘‘ On the nascent state,” by M. H, 
Sainte-Claire Deville ; ‘On the constitution of the solar aureola, 
and on some peculiarities of Geissler’s tubes,” by Father Secch. 
The publication of Father Secchr’s letter is delayed on account 
of some illustrations which accompanied it not being ready. 
The memoi:s presented to the Academy were as follows :—‘‘ On 
the vay a (piercing) of metals and plastic substances,” 
by . Tresca; “On a te of Euclid,” a note oF 
Lionnet, and a note on the same subject by M. Fleury. O 
the correspondence addiessed to the Academy, the more im- 
portant were a note by M. Tréve on the action of magnetism qn 
gases, a communication by M. Hourean ‘On the onpa a 

nitrogen gas in oxygen supposed to be pure,” one by M i 
indicating the process emplo in the fabrication of artifical ' 
precious stones, and one by M. Pnilieux on the movements of 
grains of chlorophyll under the influence of light. Some account 
of M. Tréve’s note, which is of very great interest, will‘ be giver 

subsequently. The other elections are referred to elsewhere. . 


BERLIN 

German Chemical Society, Dec. 27. — The folowing 
Hpo wee read :—Ed, Scheer: ‘On some relations shown by 
oppersalts in the presence of Cyanides.”—Th Zincke: “On the 
Synthesis of Aromatic Acids.” (The author treated the ether of 
monochloroacetic acid with bromide of phenyle and molecular 
silver thus producing botaylic ethei).—Kempf: ‘On Chloro- 
caibonate and Carbominate of Phenyle.”’—Vogel: “On recog- 
nising Sulphuret of Carbon in Gas.” £ 

ITALY 
Reale Instituto Lombardo di Scienze e Lettere.— 

Report of Researches in the Class of Mathematical and Natural 
Scences.” (Session, 1868-69 ) By Professor Schiaparelli. 
* Mathematxs.—In a Ymemoir ‘On the Equatons which de- 
termine the points of aie flexure of Elliptic Curves,” Prof. 
Bnoschi gives the methods of determming the pomts of flexure 


of those curves of the th order which have O3) double 


points or cusps. Piof. Cremona has studied “The Transforma- 
uon of Hyperelliptc Curves,” that ıs to say, of those curves 
whose co-ordmate? may be expressed rati y by means of a 
parameter A, and the square root of an int function of even 
order of this same palameter. The “Number of Moduli of the 
Equations and Algebraic Curves of a given genus” has been 
investigated by Professors Cremona and Casoiati, whose results 
tend to support the rule given by Riemann for determining the 
-said number, also the different rule ola ae for the same pur- 
pose by Cayley. A mémoir by f. Boltrami of Bologna 
contains ‘‘ Researches on a new element introduced by Chris- 
toffel into the Theory of Surfaces,” which is nothrhg than 
the quantity by which it is necessary to sa a infinitesimal 
angle between two geodetics proceeding fom the same point, in 
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order to obtain the length of the arc of any orthogonal trajectory 
to the two geodetic lines m question, compnsed between the 
same lines. Prof. Geiser of Zurich has generalised, for any 
number of dimensions, or translated into an analytical fact for 
any given number of variables, “ A theorem of Steiner relating 
to properties common to all the Maximum Trangles inscnbed in 
a pven Ellipse ” A communication from the illustnous Clebsch, 
professor at Gottingen, refers to those ‘' Surfaces which have the 
property of being representable point by point above a plane.” 
Such re tations are known to afford an extremely powerful 
instrument of geometmc analysis, Prof. Bardell: has collected 
nod demonstrated all the fonnulm pro by vanous fee 
(Euler, Monge, Rodngues Broschi), for the very useful problem 
of the ‘‘ Transformation of Co-ordinates in Space,” showing the 
relation and the geometric significance of the several systems of 
auniary vanables adopted by those authors. Finally, ssa 
the mathematical researches may also be included a note by 
Schiaparelli on ‘'The principle of the Aitthmetic Mean in the 
calculation.of Obse: mntions,” and one by Prof. Porro, "On the 
new Cleps-cyclic Theodolite,” on instrument invented by the 
author for mpd surveying 

Hydrastics.——The memoirs presented to the Institute under this 
henad were chiefly of local Interest, 1elaung to the rivers and 
canals of Upper Italy. There is also one by Senator Lom- 
bardin, entitled ‘* phical and Hydrological Researches 
in the Regions of the Upper Nile and Central Anon” 

Asiressomy, Aleteorvlagy, and Te: retrial Physics —In a memoir 
entitled the ‘‘ Vanations of the Eccentricity of the Earth's Orbit, 
ond of Terrestrial Climates in the Geological Epochs,” Schiaparelli 
endeavours to prove that the changes of eccentncity in the orbit 
cannot be the cause of the great oscillations of temperature which 
have taken place in geologic epochs, and that the ongin of the 
glacial must be sought elsewhere.—- Prof. Cantoni spenk- 
ing of "The Rams of the Autumn of 1865 in Upper Italy,” 
discusses the cause of the temible inundations a that yenr. 
Cavallen commumeates an ‘Observation on the Amora Bo- 
reals of the 13th of March, 1869,” which was visible over a large 
part of Europe; and lastly, Prof, Rialu of Forli communicates 
a note "On the Cause of the Incandescence of Bolides,” which 

ve occasion to Prof Cantoni to make a calculation respect- 
ng the heat developed in bolides by the resistance of the aur, 
analogous to those which had been made on the same subject by 
Reichenbach in Germany and Marsh in America. 

Physics —Prof Cantoni has made n senes of researches on 
**Fnctional Electrical Machines,” and especially that of Holtz; 
the '' Theory of the Electrophorus and of Electru-static Induc- 
tion,” respecting which the autho: modifies essentially the idens 
hitherto generally received, ‘'The application of the Galva- 
nometer to the study of electric phenomena,” in which oe of 
the resenich Canton: was ossusted by Prof Brnusott: of Pama ; 
‘The relations between the vanations of intensity of o current, 
and those of the temperature in a voltaic circwt;” and other 
subjects connected with the preceding —The memoirs of Prof 
Vilari relate to ‘' The Influence of Magnetlsation on the Electne 
Conductivity of Iron and Steel; the Currents induced between 
Iron and other Metals ; the Hear developed by Caoutchouc when 
submitted to Tinction;”” and tn association with Dr. Marangoni, 
on ‘The limits of perception of Scunds with respect to their 
duration.” 

Chewtisiry.—Prof. Poll, in examining the intimate mode of 
action of Sulphurous Acid and Alkaline Sulphites on Fermentable 
Orgnnic Matters, has endenvoured to shaay that the mode of nce 
tion of these preparalions consists in an isomenc modification of 
the molecular aggregation, without alteration of the elementary 
chemical composition —Prof Selmi, of Mantun, has communicated 
his experiments on the miasmatic ar of Mantua 

Natural Histery and Geolegy.— Under this head there are two 
botanical memoirs by Prof Gorovaglio- one on a New Species of 
Sensitive Plant, cultivated In the Botanic Gagien of the Univer- 
sity of Pavin; the other containing a project for the establish- 
ment of a Inboratory of Cryptogamic Bates. with the view ol 
stadying the maladies of plants and anumals produced by crypto- 

ic parasites- in connection with zoology, there is a note by 
Crivelh and Maggi on the Corpora fimbriata of the Frog, and 
another by Tigi, on the Silkwonn Disease —In Geology, Paolo 
Gann communicates a paper on a method of producing eapen- 
mentally the phenomena of Glaciers — Leopold Maggi commu- 
nicales his researches on Lacusiru glacial Deposits, and, lastly, 
Negri and Spreafico have presented a memoir on the Geology of 
the Environs of Varese ahd Lugano, 
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THE PROJECTED CHANNEL RAILWAYS 


Il. 

T? connect England and France by a railway through 

a submarine tunnel is not a novel idea’ From time 
to time English and French engincers have revived the plan 
of tunnelling under the Straits of Dover with some modifi- 
cation or other. Among these the latest and most care- 
fully considered proposition 1s that by Messrs. Hawk- 
shaw, Brunlees, and Low, in connection with Messrs. 
Talabot, Chevalier, and Gamond, The scheme of these 
engineers will be best understood from their report to a 
committee of promoters, and we will give those passages 
of the report which are essential for the clear comprehen- 
sion of the plan .— 


‘The undersigned engineeis, some of whom have been en- 

for a series of years in investigating the subject of a tunnel 

tween Fiance and Togan d, having attentively conmdered 

those invesligahons and the facts which they have developed, 

Leg to report thereon jointly for the information of the com- 
mittee. 

- These investigations supported the theory that the Straits 
of Dover were not opened by a sudden disruption of the carth 
at that pomt, but had been produced naturally and slowly by 
the pradual washing away of the upper chalk ; that the geolo- 
nel formations beneath the Straits remained in the original 
order of their deposit, and wee identical with the formations 
uf the two shores, and were, in fact, the continuation of those 
formations, 

“Mr. Low proposed to dispense entirely with shafts in the 
sea, and to commence the work by snking pits on each shore, 
diving thence, in the fint place, two small parallel driftways or 

lenes from each country, connected at intervals by transverse 

uftways, By this means the air could be made to circulate as 
in ordinary coal-mines, and the ventilation be kept perfect at the 
face of the workings 

“Mr -Low laid his plans before the Emperor of the Fiench 
in Apni 1867, and in accordance with the desire of his Majesty, 
a committee of French and English gentlemen was formed in 
furtherance of the project. 

“For some years past Mr. Hawkshaw’s attention had been 
directed to this subject, and ultimately he was led to test the 
question, and to ascertmn by elaborate investigations whether 
a submarine tunnel to unite the milways of Great Bnitain 
with those of Fiance and the Continent of Europe were prac- 
ticable ” 

“ Accoidingly, at the beginning of the year 1866 a boring was 
commenced at St Alargaret’s Bay, near the South Fo d; 
nud im March 1866 anothe: bonng was commenced on the 
Trench coast, at a pomt about three miles westward of Calais ; 
and simultaneously with these bo an examinanon was carried 
on of that pornon of the bottom of the Channel lying between 
the chalk cl ffs on each shore. 

The pimcipal practical and useful results that the bonngs 
have determined are, that on the del a line of the tunnel 
the depth of the chalk on the English coast 1s 470 feet below 
high water, consisting of 175 feet of upper or white chalk and 
295 feet of lower or grey chalk ; and that on the French coast 
the depth of the chalk 1s 750 fee: below high water, consisting of 
270 feet of upper or white chalk and 480 feet of lower or grey 
chalk; and that the tion of the chalk on the bed of the 
Channel, ascertained from the examination, nearly corresponds 
with that which the geological inquiy elicited. 

t't In respect to the execution of the work itself, we consider it 
ptoper to dive preliminary dnftways or headings under the 
Channel, the ventilation of which would be accomplished by 
some of the usual modes adopted in the best coal mines 

“As 1 the woik itself, the tunnel myht be of the 
ordinary form, and sufficiently large for two lines of rauway, 
aki to admit of being worked by locomotive engines, and arti- 
ficial ventilation ould be apphed; or, it might be deemel 
advisable, on subsequent asd aion, to adopt tno single lines 
of tunnel The desirability of adopting other modes of traction 
may be left fur future consideration.”’ 
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This, then, is the great Tunnel schene, which a com- 
mittee of promoters and engineers submitted to his 
Majesty the Emperor of the French in June 1868; and we 
are informed “His Majesty was pleased to refer the 
matter to the favourable consideration of his Excellency 
the Minister of Public Works, who appointed a special 
commission to inquire into the subject in all its bearings.” 
This special commission reported in March 1869; anda 
summary of this report on the main question Is contained 
in the following three resolutions, viz.— 

“I The commussion, after having considered the documents 
relative to the geology of the Straits, which agree in establishing 
the continuity, homogeneity, and regulanty of level of the grey 
cAalk between the two shores of the Channel, 

‘* Ate of opinion that dmving a submarine tunnel in the lower 
part of this chalk ıs an undertaking which piesents reasonable 
chances of success 

‘t Nevertheless, they would not hide from themselves the fact, 

that its execution is subject to contingenmes which may render 
success ee : 
“II These contingencies may be included under two heads - 
either in m with particularly treacherous—a 
circumstance which the known chaiacter of the grey chalk 
renders improbable ; or in an influx of water in a quantity too 
great to be mastered, and which might find its way in either by 
infltation along the plane of the cok, or through cracks crossing 
the body of the chalk. 

‘“ Apart from these contingencies, the work of excavation ina 
soft rock lıke grey chalk appears to be relatively and rapid, 
and the execution of a tunnel, under the conditions of the project, 
is but a matter of ume and money. 

‘TTL In the actual state of things, and the preparatory 
investigations belng too incomplete to seive as a basi» of calcu- 
lation, the commussion will not fix on any figure of expense or 
the probable ume which the execution of the permanent works 

d require,” 

Having laid before our readers the Channel Tunnel 
Scheme in the words of the onginators, we shall naw 
proceed to analyse it, and for the purpose we also publish 
a map forming part of the epgineeis’ report, and 
which we reduce to a scale of six miles to one inch. 

The first important statement with which we meet in 
the engineers’ report is that under section 2, viz, on the 
theory of the formation of the Straits of Dover. We 
admit that in all probability the Dover Channel was not 
produced “by a sudden disruption of the carth at that 
point,” but we cannot endorse the hypothesis that it 
has been formed by gradually washing away the upper 
chalk, 

In order that the chalk may be washed away more at 
that point than at others, it 1s necessary that the current 
should be stronger. To begin with the operation of 
grashing away, we myst have a current, a strong current, 


‘which could only flow in a valley or channel, previously 


formed either by depression of the surface or by the ele- 
vation of the land adjoining that surface. Whichever 
way we take it, the original channel of Dover must, it 
would seem probable, have been formed by a geological 
disturbance of the carth’s crust. 

The current within that geologically-formed channel 
may have further deepened it, although this is not pro- 
bable, because at the bottom of a channel from i00 to 
200 feet deep, the speed of a current can be but a small 
fraction of its superficial velocity, and this fraction 1s 
assumed to have abraded chalk rock, 

Looking at the chart attached to the report of the 
engincers, we find a series of hnes running from the 
English to the French coast, which are assumed to indi- 
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cate the position of the strata of various rocks—of the 
same rocks which compose the hills on either side: so, 
for example, the district A between the dotted lines is 
assumed to be that of the upper or white chalk; B, the 
lower or grey chalk; C, to be the place of a series of 
strata, such as the upper green sand; the gault, the 
Folkestone, Sandgate, and Hythe beds; Atterfield clay, 
&c., &c. 

The only question that presents itself to our mind is, 
whether this chart be correct; whether the geological lines 
there indicated are the result of test and observation, or 
whether those lines are based on the theory of the 
engineers, that the strata of the hills on either side of 
the Channel pass “undisturbed” in plane surfaces across 
the Channel, assuming that the strata which formerly 


z 
r 


A, upper or white chalk. B, lower 
pba by bid Dacne ee Now 
chy. 53, Bongs. 
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of the Channel If this be so, it would not be necessary 
to divert the tunnel as indicated on the plan. Nothing - 
short of an actual test across the Channel or the linc 
selected for a tunnel could, however, settle the question of 
stratification, and determine at what depth a special kind 
of rock, suitable for tunnelling, would be met with. . 

The operation of driving the tunnel would have to be 
carried on many hundred feet below the mean level of the 
Channel, and, apart from other difficulties attending the 
execution of such an immense tunnel, for which we have 
no precedent even on a small scale—the first question 
would be, whether it may be reasonably expected that 
tunnelling would be practicable under such circumstances 
without meeting with an insurmountable influx of water. 

That we should meet with many fissures and cracks 


Folkston, H 
stono and e ty a HY Wend 


occupied the Channel were cut away or carried off; and | is a matter of course, for it would be difficult to select on 


whether the lines indicated on the map may not princi- 
pally have been produced by constructing the intersec- 
tions of those inchned surfaces with the present bottom 
of the Channel We fear the geological lines of the 
diagram were mainly obtained on the above theory of 
the engineers, and will therefore in a great measure be 


imaginary. 

It is probable that the strata which form the hills on 
either side will also form the bottom of the Channel, at a 
different elevation ; but it would be rash to say how much 
the difference might be. It will probably vary across the 
Channel, the thickness of the strata remaining nearly the 
same; so it may be presumed that chalk will be found 
within the Dover Straits at certain depths below the bed 


a rocky surface a few square yards without indications of 
fissures. That water will find its way along cracks we 
know from experience, and as in this instance no water-- 
tight strata intervene between the sea and the rocky 
material through which it is proposed to drive the tunnel, 
s0, consequently, we must expect that the work of driving 
the driftways and the tunnel would be “wet.” Although 
the work may be very wet, it will still remain a question 
of quantity, and not only one of quality; and, accord- 
ingly, we must ascertain whether the quantity of water 
that might find its way PO the workings would be wn- 
managegbly large. 

On this point a great deal of misconception may be 
found in “professional” papers, Itis asserted, that tbe 
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pressure due to a column of 400 or 500 feet of water 
~-which is equal to about 2o0lb. per square mch— 
would not only cause infiltration through fissures and 
clacks, but would ın a short time enlarge them, abrade 
the very rock, and so day by day increase the flow into 
the dnftways. Asa general assertion, this evinces a con- 
fusion of the static with the dynamic lans of hydraulics. 

If we stop the flow from a crack, and if the water can- 
not be diverted, the full hydrostatic pressure due to the 
whole column will be established at the very margin of 
the crack where it was artificially closed. But if we do 
not stop the flow from it and allow the discharge, the 
pressure at the margin within the tunnel will by no means 
be equal to the full hydrostatic column; for, in passing 
water along a fissure with a certain velocity, by far the 
largest part of that column will, under ordinary circum- 
stances, be destroyed or consumed in overcoming the 
friction of the water over the large area of the fissure, and, 
as a rule, the effective pressure at the end of a fine crack 
within the tunnel would be onlya small fraction of the whole 
column of water—probably not one per cent., so that no 
abrasion could take place, and the flow of the water, 
whatever it might be, would not increase day by day. 

This being a very important question in reference to 
the proposed tunnel, let us take an example.—Assume a 
fissuie 1 yard long and ẹyẹ part of an inch wide—about 
the thickness of tissue paper. Let this fissure continue 
in a vertical direction for a distance of r00 yards, to the 
bottom of the channel, and assume above that fissure 30 
fathoms of water. What quantity of water will find its 
way through that fissure, and what will be the pressure at 
its maigin within the Tunnel? We assume a clear 
opening throughout, and yet that fissure could only pass 4 
gallons per hour into the tunnel, and the effective pressure 
at its margin would only be +4, lb. per square inch, 
The effect of such a crack or opening would therefore 
be quite insignificant. Let all the circumstances remain 
the game, but assume the fissure ro times as wide, viz, 
òy part of an inch in the clear: it would then pass 
into the tunnel 136 gallons per hour, with a marginal 
pressure of 4y part of a pound per square inch; let it 
be ,'|, iach wide in the clear, and it will pass 4,392 
gallons per hour, with a maiginal pressure of ? of a pound 
—and if we assume the fissure 1 inch wide in the clear, 
It will pass 139,905 gallons per hour, with a marginal 
pressure of 44 pounds per square inch. 

It then becomes chiefly a question of the nature of the 
fissures with which we may have to deal, and while a fine 
crack one yaid long would only admit an insignificant 
volume of water into the tunnel, a similar crack one inch 
wide would be a serious matter, very few of which would 
drown the drift. But cven in the latter case no abrasion 
of the rock could take place, for a pressure of four pounds 
per square inch has no effect upon chalk. 

But though the fissures within the diiftways might be 
very fine, each passing or oozing out a comparatively 
small quantity of water, easily to be dealt with within a 
modcrate length of the driftways, their number within a 
distance of twenty-two miles would be legion, and, we 
believe, would overpower all appliances. These fissures 
should not be permitted jointly to send water into the 
drifiways ; they should be closed as soon as practicable, 
How is that to be done? By keeping a water-tight main 
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tunnel close upon the face of the driftway. As soon, 
however, as the cracks would be closed by the man 
water-tight tunnel, the full hydrostatic pressure of many 
hundred feet would be resting on it. The main tunncl 
would collapse unless it could bear a pressure of about 
fifteen tons per square foot on its superficial area. This 
circumstance determines the form and the material of the 
tunnel. It could not be an ordinary tunnel in any sense. 
Its form must be circular, and its pmncipal materal iron. 
No brickwork could stand that pressure at whatever 
thickness, within practicable limits, it might be assumed, 
because by increasing its thickness its superficial arca 
would also increase. Nor could any brickwork be water- 
tight against such pressures, and, unless it be g0, water 
will find its way into the tunnel very nearly as fast through 
the lining as without it. 

We cannot, therefore, help differing from the resolution 
of the engincers that— 

“In t of the execution of the work itself, we conside it 
proper to dnye prelimin driftways or headings under the 


channel, the ventilation of which would be accomplished by 
some of the usual modes adopted in the best coal-mines.” 


We consider this resolution fraught with danger. The 
driftways could never be accomplished without the aid of 
the main tunnel; nor would the proposed ventilation 
through the driftways be adequate. Why should the 
ventilation be similar to that adopted in our best coal- 
mines? Is the proposed tunnel to be driven through the 
coal measures? No, it is to be through the grey chalk, 
and a ventilation which may be adequate in coal measures 
would certainly fail in the chalk, from which a large 
amount of an irrespirable gas would exude. This 1s 
another reason why the main tunnel should be kept 
closely behind the face of the driftway, vız, to exclude the 
surface of the chalk. And why have two driftways to 
begin with? Moreover, there is no difficulty in sending into 
the tunnel through ordinary piping, to the face of the hcad- 
ing, ten times as much pure air by mechanical power as the 
best mode of ventilating coal-mines could possibly ensure. 

The tunnel could only be worked by pneumatic pressure: 
this 1s obvious from recent investigations of eminent 
engineers; it could not be for a double line, because 
that system 1s not applicable toit ; and the oldatmospheric 
plan failed above ground. 

We are of opinion that it is not an unreasonable pro- 
position, to drive a tunnel under the Channel, but that 
in some measure it must be a venture. If we are 
to undertake such a venture to gain a magnificent 
prue, of immense alue to the English and French 
nations, we must be prepared to meet all ordinary even- 
tualities, and we must not fail in the attempt by want 
of foresight, energy, and by dint of proper means, It 
will cost a great deal, but not too much, with proper 
management and a httle good fortune. The first step 
towards accomplishing the object would be to obtain 
a geological section across the Channel, on one, or perhaps 
on several lines ; not a section constructed upon certain 
theones and assumptions, but one obtained from actual 
test of the materials which compose the bed of the 
Channel, following Mr. Hawkshaw’s steps on shore also 
acioss the Channel, for which purpose the assistance of 
the Governments of England and France may be con- 
fidently expected. 
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DR. BALFOUR STEWART'S METEOROLOGICAL 
i BLOCKADE 
je a line drawn round any district, and consider 

all the air that passes over that line outwards and 
inwards in any time. Let the whole quantity of vapour 
of water carried across the boundary line by this air be 
determined. If during any particular interval of time 
there is just as much vapour carried outwards as inwards, 
there must be in that interval either no rainfall on, and 
no evaporation from the district, or there must be just as 
much rainfall as evaporation. If more vapour is carned 
out than in, there must be more evaporation than rainfall. 
Or, if more vapour enters than leaves, the difference falls 
in excess of rain above evaporation. 

Dr. Stewart proposes to establish a cordon of meteoro- 
logical stations, and to arrange a reduction of observations 
taken at them, so as to keep, as far as possible, an exact 
account of the quantity of vapour entering and leaving 
the space over the surrounded district. This appears to 
me a most valuable proposal, which, if well carried out, 
must have a very important influence, tending to raise 
meteorology from its present empirical condition to the 
rank of a science. The object of the present notice is to 
suggest that the same system of account-keeping ought 
to be applied to electricity. 

Whatever we may think as to the nature of electricity, 
it certainly has, in common with true matter, the 
property of being invariable in quantity. This property 
is conveniently enough expressed, ag it were, mechanically, 
` by the one-fluid hypothesis, which asserts that positive or 
negative electrification of any piece of matter consists in 
the presence of more or less than a certain quantum of 
the electric fluid; that quantum being the amount 
possessed when the matter in question exercises no at- 
tractive or repulsive force, varying with artificial variations 
of the electric condition of the testing body presented to it. 
On this hypothesis, “ quantities of electricity,” positive and 
negative, are excesses of the quantity of the hypothetical 
fluid above or below the “ quantum” corresponding to 
zero of the electric tests. 

The ordinary fair-weather condition in our latitudes 
presents us with negatively clectrifed air in the lowest 
stratum, extending at least as high as our ordinary houses 
above the surface of the earth; and positive electricjty of 
` greater amount, on the whole, in the higher regions. The 
atmospheric electrometer indicates in absolute electrostatic 
units the total quantity of electricity in the atmosphere, over 
a certain area of the place of observation ; being the excesy, 
of the amount of positive above the amount of negative 
electricity inthe whole column. This excess infair weather 
is generally positive. The fact that it is not the electricity in 
the lower regions alone, but an effect depending on the 
whole electricity of the atmosphere from lowest to highest, 
that is the thing observed in the ordinary observation of 
atmospheric electricity, renders this subject more suitable 
even than moisture for the, application of Dr. Stewarts 
blockade. Thus, the hygrometrical blockade is complete 
only if both moisture and the effective component of wind 
are known at all heights above the surface ; the electrical 
blockade is complete when, besides the electrometer 
measurements at the observatory, the effective component 
of the wind at all heights is known. But among the many 


unknown quantities involved, the two departments of the 
blockade combined will give means for eliminating some 
and estimating others for which the hygiometrical blockade 
alone, or the electrical onc alone, would be insufficient. 
WILLIAM THOMSON 








THE SCENERY OF ENGLAND AND WALES 


The Scenery of England and Wales, tts Character and 
Origin. By D. Mackintosh. (Longmans and Ca.) 


JQ EADERS of some of the geological journals are 

sufficiently acquainted with the name of Mr. 
Mackintosh. They know him as a writer who, for the 
last four or five years, with wonderful persevcrance, has 
kept on enunciating certain views of denudation which he 
bas adopted. His papers, however, do not suggest that 
their author possesses the large grasp of the subject, 
the range of acquirement in geological studies, and the 
gifts of style which must necessarily belong to the man 
who would successfully expound the history of the scenery 
of the country. The task is a difficult one— much more 


‘difficult than even geologists themselves usually believe— 


and the announcement that it had been undertaken by 
Mr. Mackintosh probably took a good many readers by 
surprise. They could not but award him the credit of 
great boldness, whether or not they found, on examina- 
tion, that he deserved also the praise of success. 

Mr. Mackintosh, as a writer on geological subjects, is 
under the influence of one dominant idea. He believes 
in the Sea, the whole Sea, and nothing but the Sea. It 
seems to haunt him like a nightmare. To his ear-all 
sounds in Nature are drowned in the thunder of waves, 
the rush of ocean-currents, the beating of multitudinous 
billows, that batter and grind the solid substance of the 
land. A mist of ocean spray is ever in his eyes. He can 
but dimly see that any other powers are at work around 
him save the everlasting breakers. The fall of rain, the 
roar of rivers, the silent majesty of glaciers and snowfields, 
have little charm for him, and can never wean his 
affections from his first love. He can be brought to tum 
his thoughts neither to the right hand nor to the left, 
but keeps his eye stedfastly fixed on the one grand object 
of his faith and adoration. If, indeed, for a moment the 
contending claims of some other power in Nature obtrude 
too peitinaciously upon his notice, he clings to’ some 
bigger wave, or dashes into some stronger ocean-current 
until the temptation has passed away. 

It is seldom that we meet with one governing idea so un- 
flinchingly followed to the exclusion of anything and every- 
thing which might modify it; seldom that we encounter 
mental colour-blindness so thorough as to admut of the 
discrimination of apparently but one hue. Not merely 
does he everywhere and always reiterate that “the greater 
part of the land surface, at any given time, must present 
the form given to it by the sea,” but he traces this marine 
sculpturing down to the minutest details of contour, even 
though rains and frosts and streams seem to rise up in 
protest to his face. The tendency unduly to exalt the 
power of the sea as a geological agent has always 
characterised the writings of English geologists, probably 
from the greater prominence which the sea acquires in 
the eyes of islanders. But the tendency never received 
such an extreme development as it has done in Mr.- 
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Mackintosh’s pages. He complacently remarks that hi 
views “more or less agrce with opinions held by Su. 
R. I. Murchison, Sir Charles Lyell, Professor Phillips, 
Mr C. Darwin, and others. This argumentum aa 
Aouunemt, we imagine, will hardly be relished by some at 
least of these gentlemen. Mr. Mackintosh should remem- 
ber that if his views are sound, the citation of such names 
is not necessary, while, if they are erroneous, not all the 
big names in England can save them from the oblivion to 
which they are doomed. 

The author of this volume has evidently never travelled. 
He tells us, too, that he purposely refrained from reading 
until his views were formed, “lest a bias should be given 
to his dpinions.” And his reading, since these unbiassed 
opinions were elaborated, appears to have consisted 
mainly of the recent journals and magazmnes in which 
he himself has been wnting. And yet a man without 
travel, and without reading, sits down to write a book on 
the character and ongin of the scenery of a country! 
He has taken his own little corner of the carth and 
framed lus theory out of it, forgetful of the wide 
world outside, which must be studied as a ‘whole, if 
one would well understand any paut While reading the 
book with laudable perseverance, we have had four 
lines of “ Don Juan” constantly suggesting themselves, 
where the poet describes a certain easy-minded old 
gentleman as onc who 

“ Saw with his own eyes the moon was round, 
\Yas also certain that the earth wes square, 
Because he had journeyed fifty miles and found 

No sgn that it was circular anywhere ” 

We presume that Mr. Mackintosh’s views would “ more 
or less agree” with those of this philosopher as to the 
shape of the moon, and generally as to matters of fact 
regarding which there can be no dispute. Like the same 
worthy, too, he does not take things on trust. He uses 
his own eyes and draws his own inferences. He is certain 
of hig convictions, because he has journeyed so many 
miles and found no sign that these convictions could be 
anything but true. Unfortunately, however, he has either 
made his journeys with a foregone conclusion in his mind, 
or they have been too limited to enable him fully to under- 
stand what the subject really is of which he proposes to 
treat ; or, what 1s probably the truth, he lacks that ground- 
ing in exact knowledge of geological structure which 
is absolutely necessary to onc who wishes to clucidate the 
history of a land surface. 

So much for the general purpose of the volume. Its 
plan and exccution are sadly unmethodical It is divided 
into three books ; but, in spite of the explanation of this 
arrangement given in the preface, it ıs not easy to trace 
any clear distinction in the subjects of the divisions. The 
reader 1s jerked from one topicto another, getting of some 
of them the merest glimpse, so that after a little he begins 
to experence something of the feeling of unrest which 
comes over him at another time when he tries to pick out 
the details of a landscape from the window of an express 
train. There is no index to the book, and unless a passage 
ig specially noted down at the time of perusal its subse- 

uent recovery is troublesome. Altogether the volume 
suggests to the reader the idea that he has here a multi- 
fanious collection of jottings and excerpts from note-books, 
suung together with not much reference to their con- 
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nection. For example, the First Book, according to the 
able of contents, consists of “ Introductory remarks on 
the causes of denudation and origin of natural scencry 
In various parts of the world.” Under this comprehensive 
title come just twenty-one pages, in which a word or two 
are said about faults and fractures, the fact that rains, 
frosts, mvers, and glaciers are denuding agents is alluded 
to and not denied, while about fourteen pages, or two- 
thids of Book I., are devoted to desultory remarks on 
sea-bottoms, Irish eskers, oceanic currents, waves in 
Norway, waves in Shetland and Caithness, waves on the 
coast of Ireland, sea escarpments in Ireland, remaiks on 
Insh cliffs, sea-coast cwms in Ireland, beachless shores, 
denudation of Norway, denudation of South Amenca and 
Australa. This intioduction ts really a very fitting one 
to the rest of the book. It shows how the hue ot the 
author’s spectacles not only colours all his own observations, 
but will not let him see the true tint of the obscrvations 
of other people. For instance, he professes to condense 
from Forbes’s work an “account of the most stnking 
physical features of Norway, excepting those resulting 
Jrom glacial action” Hantlet with the Prince of Den- 
mark omitted was nothing to this. If there is one 
country in the world more marvellously eloqucnt of 
glacial action than other countnes it is Norway. That 1s 
the one grand physical feature of the peninsula ; every 
fjord, every fjeld points to the gnnding powerofice Yet 
a writer on denudation, anxious as to the impartiality of 
his views, ventures to wnte about the sculpturing of the 
present physical features of Norway, and to pass the 
glaciers and snowfields by. Again, he cites Australia as a 
recently emerged area, where there cannot have been any 
“long-continued action of mins and streams.” But he 
takes no note of the old 1iver gravels, with cappings of 
basalt, hundreds of fect above the level of the prcsent 
streams, which point to the passage of a vastly protracted 
penod of subaeial erosion. 

Perhaps no passage in the book shows better the author's 
obliquity of vision, and his consequent (though no doubt 
unintentional) unfairness, than one in tus same introduc- 
tory chapter, where, in leu of giving the reader a general 
view of what denudation 1s, he states, on the authority of 
Mrs. Somerville, that a tidal current in the Shetlands runs 
at the rate of fifteen miles an hour, while “že average 
velocity of the river Rhone ts nota utile and a half an 
hour” No one unacquainted with the subject would be 
likely to escape the inference which the wnter probably 
intended should be drawn, that even a rapid river like the 
Rhone has not more than a tenth of the erosive power of 
some marine currents. Now, though there can be no 
doubt that some of the most rapid currents known flow 
among the Orkney and Shetland Islands, yet we take leave 
to question whether any of them ever reach by any means 
so high a velocity as fifteen miles an hour, Yet even grant- 
ing that they db, they are quite exceptional, and it was 
long ago shown by Dr. Fleming that their erosive power 
over a surface of rock is nearly, if not wholly, s2/, for they 
cannot even rub off the crust of tender barnacles. But to 
set down the average velocity of the Rhone as “not a 
mile and a half an hour!” Shade of old Rhodanus! have 
mercy upon Mr. D. Mackintosh if that gentleman ever gets 
near enough the “rushing of the arrowy Rhone.” A mile 
and a half an hour! why, that is a very feeble velocity 
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for most of our comparatively sluggish British rivers. 
The Thames flows at the rate of two or three miles an 
hour, the Severn at three or four miles, and most of our 
upland streams run still faster. Surely there is just cause 
of complaint against a writer who, in support of a theory 
which he has adopted, cites facts which are wholly excep- 
tional without saying that they are so, while at the same 
time he is led in his ardour unconsciously to misstate the 
facts which do not tell in his favour. 

We have read this book with a feeling of regret that it 
should ever have been published. Its author is evidently 
a hard-working observer, and perhaps had he been less 
ambitious, and been content to wait some years longer 
until his experience had widened, and he had found time 
to mature and methodise his opinions, our verdict upon 
his labours might have been different. As it is, he has 
hastened before the world with a book of which, in a 
year or two hence, no one will see the crudity more keenly 
than he will do himself. A work which aims at giving a 
popular version of any branch of scientific inquiry should 
be eminently clear, accurate, and readable. Mr. Mackin- 
tosh’s volume fulfils none of these conditions, and we 
only fear that its effect may be to discourage readers from 
secking to learn more of what is in reality one of the 
most fascinating fields of geology. 








OUR BOOK SHELF 


Medical Chemistry. — Manuel de Chinis Médicale at 
Pharnvacewtt Par Alfred Riche. 8vo., pp. 771, 
figures 104. (Paris: Germer-Bailliére, 1870. Lon- 
don : Williams and Norgate.) 

WE have here a comprehensive text-book of Prai in 

which the medical and pharmaceutical applications ot the 

science are specially noticed. The author is one of the 
profeasors in the School of Pharmacy at Paris, and the 
‘mineral chemistry ” of the manual 1s essentially a repro- 
duction of his course of lectures, The “o ic che- 
mistry” is based on the course of Professor Berthelot, 
and the toxicological portions of the work: reflect the 
teaching of Professor Bouis. Though designed for the 
use of students of medicine and pharmacy, this manual is 
primatily a systematic hela of the fundamental facts 
of chemistry, and its ical character is revealed only 
in incidental explanations. Thus, sulphunc acid is noticed 
with the oxygenated sulphur compounds, and its proper- 
ties, preparation, commercial manufacture, BaT 
and chemical constitution, receive adequate treatment 
before its medical employment and its action as an irri- 
tant poison are considered. Again, in the section on the 
natural alkaloids we get the chemical history of each of the 
more important opium bases before we obtain any informa- 


tion respecting the assay of opium, the action of the drug, 


on the human system, or the symptéms of poisoning by 
opiates. The officinal processes for pre the che- 
mical substances used in medicine are plainly bit briefly 
described, and practical directions are given for testing 
the purity and estimating the strength of commercial pro- 
ducts. e author has devoted 150 es to “biological 
chemistry,” an important section of tke science which 
receives scant notice in most manuals, and has minutely 
described methods of analysing milk, blood, urine, and 
calculi, which may be adopted by the physician to obtain 
trustworthy indications of the p of disease or the 
effects of medicines. Professor Riche’s manual has so 
many good qualities that we reluctantly call attention to 
a characteristic which detracts from its value as a treatise 
on general chemistry. While admitting that the modern 
or molecular notation is preferable to the notation based 
on the old equivalents, the author deliberately rejects the 
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former “ because it is not yet recognised in the official 

es” Consequently, the book is filled with sym- 
ai formulæ which do not accord with accepted theories. 
In the introduction to the “ organic chemistry,” M. Riche 
attempts to adapt the exoteric notation of his school to 
modern ideas by doubling the bols of sulphur, 
and carbon; but English students will look with little 
favour on the hybrid formule thus produced, We trust 
that the author will burst his bonds of red tape before the . 
second edition of his manual is issued. Je Bs 


Heads and Tales; or, Anecdotes and Stories 4 A 
peds and other Beasts, chiefly connected with Incidents 
in the Histories of more or less Distinguished Men. 
By Adam White, late Assistant in the Zoological 
Department, British Museum. (London: Nisbet and 
Co. 1870.) 

THE idea of bringing together the anecdotes of animals 
recorded in the biographies of or well-known men 
is a good one ; but the notion of interlarding these anec- 
dotes with facetia selected chiefly from Mr. Mark Lemon’s , 
“Jest Book” can hardly be commended. Mr. White is 
sadly mistaken if he supposes that well-written stories of 
animal life require to be made palatable to school-boys 
by the addition of puns and shallow witticisms. School- 
boys may well be amused at the solemn way in which the 
author announces his disco in the pages of Kaewa 
of the cause of the death of Wiliam Hr, but they 
think it beyond a jest when they themselves discover that 
six pages which should have been filled with anecdotes are 
occupied Macaulay’s account of the last days of King 
Wiliam. r. White does ‘not exclude man what 
he 18 pleased to term his anecdotical treatment of the 
great order Mammalia. Three stories of a ludicrous 
character, however, suffice to illustrate the human species. 
The schoolboy reader is, duly warned against the theory 
of the genesis of man by natural causes in the following 
terms :—‘Let us never tor a moment rest in such falla- 
cious theories, or accept the belief of Darwin and Huxley 
with a few active, agitating disciples, that animals, and 
even plants, may pass into sah other. Darwin and 
Huxley cannot nature. They may change their 
minds and opinions, as their fathers did before them. It 
is, we only the old heathen materialism cropping 
out.” is extract is, perhaps, sufficient to show the 
authors mental calibre. It is not necessary to praise the 
illustrations of this book ; it is quite sufficient to mention 
that they are from the drawings of J. Wolf. 


Facts and Dates, or, The Leading Events in Sacred and 
Profans History, aud the Principal Facts tn thevariots 
Physical Sciences: the being aided through 
out bya simple and natural method, By the Rev 
Alex. Mackay, LL.D. (Blackwood and Sons.) 

A SO-CALLED system of mnemonics may possibly be of 

use to young men cramming history and geography for 

competitive examinations ; but we see no room for it in 
science-teaching. The scientific facts capable of being 

ressed by numbers, and which it is desirable to. com- 
mit to memory, are really very few. Indeed, we believe 

they are so few in any given science, that it would take , 

most people longer to master Dr. Mackay’s system of 

artificial memory than to learn the numbers themselves. 

The author has spent a good deal of labour in so framing 

his mnemonic sentences as to contain ideas having some 

connection with the fact intended to be remembered. 

This is all very well; but the essential fault of his system, 

and of every such system, is, that it is not, sufficient to 

remember the t¢ea contained in the mnemonic sentence: 
every word of it must be accurately retained. We are 
sorry to see that Dr. Mackay is sadly afflicted with the 

Great Pyramid craze. The introduction of such a matter 

as the pretended scientific revelation into a book intended 


‘for school use is very much to be deprecated. 
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SENSATION AND PERCEPTION 
Il, i 


“THE doctrine that there is a distinct organ for the 
realisation of Sensations only, apart from that for 
Perception, has been very generally taught, and has been 
insisted on by no one more strongly than by Dr. ter 
in bis otherwise most able and S i expositions of 
nervous physiology. He says :* e general rule of 
action ap to be that the impressions made by ex- 
ternal objects upon the afferent nerves, when transmitted 
to the spinal cord, ascend towards the cerebrum without 
exciting any.refiex movements in their course. When 
such an impression arrives at the sensorium,f it excites the 
consciousness of the individual, and thus gives rise to a 
sensation; and the change thus induced being further 
propagated from the sensory lia to the cereb 
ae occasion to the formation of an sdea.” And that 

r. Carpenter here means the word ‘idea’ what we 
have pana apor of as that complex intellectualised 
sensation y called a ‘perception,’ seems obvious 
from the following passage occurring on another page, 
where the same author says: “It is fiche important to 
keep in mind the distinction between the sexsafions them- 
selves and the zaeas which are the immediate results of 
those sensations when they are ‘agape by the mind, 
The ideas relate to the cause of the sensation or the 
object by which the impression is made” (p, 711). But 
since in Dr. ters view, the sensory glia con- 
stitute the sensors, in which impressions coe con- 
scious sensations; and because he naturally thinks it very 
improbable that there are two distinct organs of conscious- 
ness, he is compelled to adopt the hypothesis that the 
superficial grey matter of the cerebral hemispheres, in which 
intellectual o ions are principally carried on, is not 
itself endowed with the function of consciousness, Thus he 
assumes—as the most probable inference to be drawn 
from various kands of evidence—“ that the sensory ganglia 
constitute the seat of consciousness not merely for impres- 
sions on the organs of sense, but also for changes in the 
corhcal substance of the cerebrum; so that until the 
latter have reacted downwards upon the sensonum we 
have no consciousness either of the formation of ideas or 
of any intellectual processes of which these may be the 
subject."¢ And, although we are quite unable to agree 
with the conclusions themselyes as to the absence of con- 
sciousness ın connection with the activity of the cerebral 
hemispheres, and as to its presence as a functional attri- 
bute of the sensory gang” alone, still ıt is sufficiently 
interesting, in a philosophical point of view, to find Dr. 
Carpenter declamng so confidently in favour of a distinct 
organ of consciousness, even altogether separate from 
those parts of the cerebral hemispheres in which what we 
have called § potential igen 1s produced—meaning by 
this term what 13 called knowledge, so far as it can exist 
minus the attnbute of aria Ver te The cut eae of 
this potential knowledge is, in fact, a process the possi- 
bility of which has been ably ER oe by pe cee 
in the section in which he speaks of “unconscious cere- 
bration.” . 

We must, however, bnefly inquire into the reasons 
which have induced Dr. K PEE to regard these so- 
called sensory ganglia as the seat of consciousness ; 
though, before one $0, it will be well to draw the reader’s 
attention to the following consideratons. As it is quite 
tiue that different nerves, coming from the sense organs or 
surface of the body generally, do pass through the sensory 
ganglia on their way to the higher centres ın the cerebral 

emuspheres, it 1s obvious that the impressions made upon 
any one of these lower centres must be gwalsjied to a 


* Principles of Comparative Physiology, fifth edition, 18 
Oe Sa aa by certain gutlionic anrucutea ax'the Cane of tha in, in 
nerves, usual 
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certain extent, inasmuch as they are the middle terms of 
aseries, and therefore are related to their antecedents 
and to their consequents in the same way that these are 
related to one another—the antecedents being the external 
impressions, and the consequents the resulting perceptions. 
For, when an impression of a certain kand is made upon 
any given part of the surface of the body, this impression 
traverses definite nerve-fibres, in order to reach functionally 
related portions of the cerebral hemispheres, and so we 
may suppose that the fibres, on their way, must neces- 
sarily pass through definite of the sensory ganglia, 
and produce, in certain of the ganglionic elements there 
situated, impressions of a define kind., 

Thus, therefore, although we may believe that no 
state of consciousness is aroused by this molecular action 
taking place in these lower senso glia, the impressions 
made upon them may be, neverthe ess, definite enough in 
kind and place to ensure a partial transference of such 
molecular movement along given and accustomed outgoi 
motor channels; such organic possibilities of moto 
response having been slowly budt up and elaborated, in 
past time, under the guidance of then co-emsting and 
related conscious states. Thus, movements may at times 
be produced in every way similar, as regards mode of 
origin, to those automatic or reflex movements i 
through the intervention of the spinal cord alone; hough 
they may be as much more complex, and ap tly 
purposive, as these higher centres are more aola than 
the spinal centres. And it is, we think, because the 
movements are produced by reflections from the highest 
motor centres, whose complexity renders the most purpo- 
situe movements possible, such movements have been 
supposed to be invariably the sequences of conscious 
impressions or sensations, and have hence received the 
appellation of sensori-motor. This name, however, begs the 

uestion in dispute—as to whether impressions reachin 
us far would be revealed in consciousness or not; an 
from what has been already said it will be seen that in 
the settlement of this question we must not rely too much 
upon the purposive nature of the movements as evidence 
t they are the results of conscious impressions, 
Reasonings of this kind led Pfluger to suppose that the 
spinal cord was also a seat of consciousness. 

We quite agree with Dr. Carpenter*® and others, however, 
in the opinion that the organic possibilities of executin 
all combined muscular movements of which the individu 
is capable, reside in the spinal cord and medulla, and also 
still higher in the motor centres in immediate connection 
with these so-called sensory ganglia—by virtue of definite 
nerve connections therein established. So that all the 
facts with which we are acquainted, as he says, “tend 
strongly in favour of the view that even voluntary move- 
ments are executed by the instrumentality of the automatic 
apparatus, and that they differ only from the automatic or 
instinctive in the nature of the stimulus by which they 
are excited.” This doctrine may be aptly illustrated by 
reference to the act of coughing, since this is an instance 
“in which a complicatéd set of movements usually produced 
automatically may nevertheless be incited by a voluntary 
determination. When so produced, the will is directed to 
the production of the result as a whole ; no attempt being 
made to single out the different movements, and then to 
combine them; so that, as Dr. C ter also says, “the 
will thus seems, obviously to e the place of the 
laryngeal or tracheal irritation as the prinuws mobile of 
the series, which, in its actual performance, is as automatic 
in the latter case as in the former.” In each case, the 
same organised set of nerve connections in the higher 
motor centres (constituting the organic representatives of 
the combined muscular movements of the act of coughing) 
are called into activity; now by a volitional incitation 
descending from the cerebral hemispheres, and, at another 
time, as a result of an afferent stimulus reaching the 


* Human Physiology, fifth edition, p. s16. 
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related sensory centres from some part of the respiratory 
passages themselves, ` ' 
Bearing these facts in mind, and also the chological 
view of the essential unity in the mode of evolution of all 
sensations or conscious states—whether simple or com- 
plex—-we shall find that the performance of many acts of 
the so-called sensory-motor type do not necessarily lend 
such support to the supposition that the sensory ganglia 
are the seats of consciousness as they have been supp 
to-do. That the movements of an infant or of an idiot 


` should appear to be automatic in natare, is only to be 
ex 


if we consider that they are nses to con- 

sclous impressions excited in quite undeveloped cerebral 
hemispheres, in which, as yet, the possibilties of intel- 
lectual and volitienal action of the lowest only are 
organised. Thus, the ony action which at this tme could 
possibly emanate from the operation of the intellectual 
centres would be such as Dr. Carpenter has supposed to 
depend upon the stimulus of mere sensations ; and it does 
pot at all follow, as he seems to suppose, that such move- 
ments are excited by sensations, realised as such in the 
sensory ganglia and thence reflected without the inter- 
vention of the cerebral hemispheres. Neither do we 
think his doctrine receives any stronger amount of sup- 
port from the fact of our ability to perform certain Aaditual 
movements whilst the cerebrum is occupied with some 
engrossing train of thought. 

ie 18, we think, an altogether improbable assumption 
to sup that the so-called “secondary automatic” 
acts e place, as a general rule, altogether without 
the intervention of ‘the cerebral hemispheres. Taki 
the instance cited by Dr. Carpenter, of the individua 
who, falling mto a deep revene whilst making his 
way through the streets, nevertheless walks with ease 
along accustomed routes, though his attention may be 
entirely absorbed by some particular train of thought, it 
is supposed these movements are characteristic 
instances of sensori-molor acts, that they are brought 
about solely by reflections from some of the sensory 
angla, and without the intervention of the hemispheres. 
But it seems to us much more reasonable to suppose that 
the cerebral hemispheres have been concerned to some 
extent, even though the consciousness of the individual 
has been othemvise monopolised. In proportion to the 
frequency of the repetition of such movements—to the 
degree in which they have become habitual, so can we the 
more easily understand that the cerebral action involved 
may take place without arousing consciousness, and so 
quite ind dently of trains of thought which are mono- 
polising the person’s attention. A motor incitation now 
really volitional, may, though simular in all other respects, 
at another time be y reflex and unconscious, even 
though passing over from regions of the cerebral hemi- 
spbercs themselves;* the consciousness or the uncon- 
sciousness of the incitation depending upon the particular 
diiection of the attention of the individual at the time 
being. This view seems rendered all the more pro 
bable if we consider what are tHe effects on man o 
even small injumes of parts of the cerebral hemispheres 
above the level of the sensory ganglia. If, in the instance 
above alluded to, the person maintains the erect position, 
and even walks perfectly well, through the intervention 
of nerve-centres no higher than the sensory lia, how 
is it that the same man would be completely ysed on 
one side of his body for months or perhaps years by an 
effusion of blood into, or a softening of, a portion of 
brain tissue quite above these sensory ganglia— by a lesion, 
for instance, of a portion of the opposite hemisphere out- 
side its striatum? We may set such an individual 
upon his legs as often as we choose, but no amount of 
mere sensory impressions are capable of exciting the 
supposed sensori-notor movements ; the paral limb 
eee " Physiology of Thinking,” Feriaightly Rewiew, Jan. 
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is utterly powerless, and even the mere attitude of stand- 
ing, when the individual is unsupported, is found to be 
impossible. 

he experimental evidence which has been appealed to 
is also oe of receiving different stags darren ; an 
indeed, physiologists themselves have dy exp 
directly contrary opinions upon this subject. e evidence 
iS, In of such an uncertain nature as to be quite in- 
capable of leading to a very definite conclusion, unless we 
have formed some decided opinion as to the real nature of a 
sensation, and as to how this differs from what is called a 
perception. Flourens denies, for instance, that birds or 
mammals whose cerebral hemispheres have been removed 
are anylonger capable of s lating sensory impressions ; 
whilst Magendie, Longet, Vulpian, and many others main- 
tain that such s are capable of feeling simple sen- 


-sations, and that they are therefore, to a certain extent, in 


possession of consciousness, But it may be fairly main- 
tained that the way in which such animals respond to 
external influences acting upon them are explicable with- 
out postulating the existence of consciousness, if we bear 
in mind that they do still retain their sensory ganglia and 
all the related motor centres in organic connection with 
these ; and if we bear in mind also what has been already 
said as to the degree in which impressions, reaching only 
so far as these sensory ganglia, and not revealing them- 
selves in consciousness at are, nevertheless, qualified, 
and therefore capable of exciting those sive move- 
ments which exist potentially in the related motor centres in 
the farm of definite nerve connections, The molecular mo- 
bility of these centres has only to be disturbed in order to 
bring about, with machine-like precision, the natural move- 
ments themselves. Longet and Vulpian look upon the pons 
Varols as the seat of general sensibility, * and there cer- 
tainly seems much more evidence in favour of this view than 
in support of the doctrine of Dr. Carpenter that such is the 
function of the optic thalami. Evidence of different kinds 
seems quite opposed to the latter view ; but much may be 
said—even though, as we think, to httle purpose—in 
favour of the opinion of Longet and Vulpian. Fhe cor- 
pora guadrigemina are similarly supposed to be the seats 
of perception for optical impressions, And one of the 
strongest facts that has been recorded in favour of the 
supposed sensort-motor nature of certain movements was 
observed in a pigeon, which lived eighteen days after its 
cerebral hemispheres alone had been removed by Longet. 
When this animal was taken into a dark room, every time 
a light was brought near its eycs the nides contracted, and 
often even winking occurred ; “ mais chose remarquable,” ` 
Longet says,t “aussitôt que fimprimais un mouvement 
circulaire à la bougie enflammée et à une distance assez 
grande pour qu’il n'y efit pomt sensation de chaleur, le 

geon exécutait un mouvement analogue à sa tête.” 

evertheless, it is said that this same animal sometimes 
seemed to avoid obstacles, and sometimes knocked 
himself against them. So that when we consider how 
closely the movements of the eyes are bound up with 
visual impressions generally, this following of the strong 
light, which seems so much to suggest consciousness, 
may be capable of explanation without having recourse 
to such a supposition. Dr. Carpenter has called attention 
to the fact that when the eyelids are closed, if we attempt 
to move the eye-balls in any gi direction, we can a 
do this with considerable difficulty, and with an extreme 
sense of effort—* This sense being the result of the state 
of tension in which the muscles are placed by the effort to 
move the eyes withont the guiding visual sensation.” He 
then adds :—“ Now, on the other hand, the will may 
determine to fix the eyes upon an object ; and yet this 


* Those conclaslons were arrived at from en observation of birds gad 
mammals whose corebra!l hemispheres, corpora 
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very fixation may be only attainable by a muscular move- 
ment, which movement is directly excited by the visual 
sense without any exertion of selina: power over the 
muscles. Such is the case when we look steadily at an 
object whilst we move the head from side to side ; for the 
eyeballs will then be moved in a contrary direction by a 
kind of instinctive effort of the external and internal rect: 
which tends to keep the retina in their first position and 
to prevent the motion of the images over them.” These 
are said to belong to the category of voluntary movements, 
and yet we are not ourselves conscious that they are taking 
place; we know of it only, as Dr. C nter says—-or 
rather learn to infer the existence of such movements in 
ourselves—by ees what takes place in other persons, 
We myst make due allowances, therefore, for facts like 
these, when attempting to interpret what takes place in 
animals from whom a part of the brain has been removed ; 
and we must also bear in mind that the endowments of 
the lower nerve-centres are different amongst different 
classes of animals, before we come hastily to the conclu- 
sion that movements of the kind mentioned ın the pigeon 
were indicative of consciousness on its part; and still 
more before we conclude from such phenomena that the 
sensory ganglia ın man are also seats of consciousness. 
As regards motor power, the differences are most notable 
amongst different groups of animals. Thus, after com- 
lete removal of the cerebral hemispheres, fish, reptiles, 
birds and the lower mammalia experience extremely little 
diminution in their powers of movement. Carp and frogs 
continue to swim as well as before; a pigeon when aban- 
doned in the air flies to the ground, settling lightly on 
its feet; whilst a iabbit runs away when irntated, 
performing these movements with no appreciable 
difficulty, and with only a shght evidence of weakness. 
The weakness becomes much more notable when the 
operation is performed upon a dog, though it is less 
marked in proportion as the anımal ıs a young one. An 
adult d epiived of his cerebral hemispheres is, how- 
ever, no longer capable of maintaining the erect position, 
though it can still move its legs freely whilst lving down. 
The effect in man, of even hmited injuries to one 
oi other hemisphere, in producing paralysis of the oppo- 
site side of the body, has been dy referred to. Such 
variations must be taken into account in our interpreta- 
tions of Longet’s experiments with the pigeon. But even 
Longet himself, though he makes the gons the centre for 
general sensibility and the corpora guadrigemina the 
centre for visual scnsations, seems, after all, to entertain 
considerable doubts or to whether he is warranted in 
making use of the word “sensation.” Thus he says: 
“ Certes en prenant le mot sevsaéion dans son acceptation 
ngoureusement métaphysique, et ne Papplquant qu'à 
tous les cas d'exercice de la sensibilité avec conscience, on 
devra admettre que la protubérance, siége de la sensibilité 
énérale, et les lobes cérébraux, siége de lintelligence, 
oivent nécessairement mettré, pour ainsi dire en com- 
mun leur activité, et concourir au méme acte.” But then he 
adds, “ Mais à la mgueur, ne pourrait-on pas permettre aux 
physiologistes de distingucr la ferception simple (en 
quelque sorte rute) des impressions, de attention qui leur 
est accordée, de aptitude a former des idées en rapport 
avec elles?” To this question we would reply that the 
power of simple perception with which Longet wishes to 
endow these lower centres is probably not attended by 
Consciousness, as he himself scems to intimate, and 
therefore such a word is altogether unsuitable to express 
that unconscious discrunination of impressions, which 
may be followed by apparently purposive movements, 
resulting from the excitation of these lower centres. How 
this unconscious discrimination may occur, and how it 
may i1esult in definite movements, have been shown. 
Thus, we think the expelimental evidence leads us 
to the conclusion that wxconscious or organic discriuiina- 
‘fon takes place in the sensory ganglia, just as it takes 
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place in the spinal cord; only that the discrimination in 
the former is of a higher type, and results in the more 
purposive movements, because it takes place in nerve- 
centres of higher For the production of a distinct 
state of feeling_ or sensation, however, even of the 
simplest kind, conscious intellect is needed, and this can- 
not be brought into operation without the conjoint activity 
Qf the cerebral hemispheres. 

We do not consider that such a conclusion 1s in the 
least shaken by the evidence furnished by comparative 
anatomy, notwithstanding what Dr. Carpenter © says to 
the contrary. He writes as follows :—“ Thus we are led 
by the very cogent evidence which comparative anatomy 
supplies, to regard this series of ganglionic centres as 
constituting the real sexsorium, each ganglion having the 
power of rendenng the mind conscious of the impressions 
derived from the organ with which it is connect If this 
position be denied, we must either refuse the attribute of 
consciousness to such animals as possess no other ence- 
phalic centres than these, or we must believe that the 
adattion of the cerebral hemispheres in the vertebiated 
series alters the endowment of the senso gha,—an 
idea which is contrary to all analogy.” We feel most 
surprised that Dr. Carpenter should have expressed this 
latter view; in the first place, because it is quite adverse 
to the general doctrines of Von Baer, or, in other words, to 
the doctrines of Evolution which he has done his best to 
elucidate ; and, secondly, because such a notion 1s opposed 
to the infoimation afforded by actual expeiiment as to the 
alteration in the endowment of the motor centres (to which 
we have already referred) in ascending the vertebrate scale. 
As specialisation of structure occurs, so must we get spc- 
cialisation of function ; and we are glad to find that an idea, 
long familiar to ourselves, has also occurred to Mr. Herbeit 
Spencer, and has been thus clearly expressed by him t+ :— 
“Tt does not follow, as it at first si ft seems to do, that 
feelings are never located in the inferior nervous centres. 
On the contrary, it may well be that in lower types [of 
eaman] the homologues of these infenor centres are the 
seats of consciousness. ‘The true implication is, that in 
any case the seat of consciousness is that nervous centie 
to which mediately or immediately the most hetcrogeneous 
impressions are brought ; and it is not improbable that 
in the course of nervous evolution, centres that were once 
the highest are supplemented by others in which co-ordi- 
nation is carned a stage further, and which, therefore, be- 
come the places of feeling, while the centres before 
predominant become automatic.” 

The conclusions at which we have arrived have an 
important psychological bearing. Thus, Herbait in 
Germany, followed by Sir William Hamilton in our own 
eee made Cognition or discrimination the funda- 
mental fact of Mind, rather than Sensation or mere feeling 
(which 1s regarded as its basis by many othe1s), and ıt must 
be conf that physiological evidence accords with the 
former rather than with the latter view. In the faist place, 
because no consciousness in the form of sensation can 
take place without the aid of intellectual activity under the 
form of cognition or discnmination; whilst, on the other 
hand, cognition or intellectual action may take place 
under the form of a mere organic or unconscious discri- 
sisvation, without the intervention of consciousness, Thus, 
in the individual, consciousness or feeling comes to be 
superadded as an additional accompaniment to certain 
mere olganic disciiminations; so that consciousness, with- 
out which sensation cannot exist, is secondary, whilst 
cognition, in the form of unconscious disciumination, 1s 
primaly. Out of this piimary undifferentiated organic dis- 
crimination, such as alone pertains to the lowest forms of 
animal life, there has been gradually evolved that which 
we know as feeling and consciousness, 

H. CHARLTON BASTIAN 
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THE GERMAN AND SWEDISH EXPEDITIONS 
TO THE ARCTIC REGIONS 


NGLAND seems ready to resign the position she 
once held as chief of all the competitors in Arctic 
exploration. Our flag has been carried within 74 d 
of the North Pole; our seamen have forced m the 
ice-bound straits which lie to the north of America 
the secret of the North-Western P ; and from the 
days of Scoresby untl those of Franklin we have been 
foremost in scientific researches within the dreary Arctic 
wastes. But now the answer to all who would emulate 
the deeds of a Parry or a Ross, a Beecher or a Franklin, 
is the stereotyped cui done. A busmess account of the 
ee gains of an Arctic journey must be rendered 
ore England will send men or ships to the Polar seas. 
In the meantime, Swedish and German explorers are 
pushing their way boldly into the regions where England 
won her Arctic 
laurels— perhaps 
we oughtratherto 
say, 1c¢-wreaths. 
Already the most 
northerly 


all but attained, 
and there is yet 
room for suppos- 

the second 
German expedi- 
tion may Bh its 
way to the Pole 
itself, Scientific 


into very high 


rents which run 
beside it, or be 
neath it, has been 
carefully inquired 
into, The various 
forms of life 
which people 
«those Arctic seas 





hitherto been crossed In only two neighbourhoods. The 
figure shows (1) where Parry made his most northerly point 
in 1827. The Swedish and German expeditions of last year 
pushed their way towards the same region, and the crosses 


numbered (2) and (3) indicate the spots they ively 
reached. In i Dr. Kane fers the ame ot 10 
degrees near (4), having push is way along the inlet 
above the north-western point of Greenland, And in 186 


Dr. Hayes reached the same point, after traversing a 
large part of Greenland in sledges drawn by Esquimaux 


d 

"Notwithstanding the hopes which M.-Lambert has 
formeéd of attaining the North Pole by passing through 
the Straits between Asia and North America arb néar 
the Cop of the map), there seems every reason tor believing 
that if the North Pole is ever reached by man it must be 
either along the course pursued by Kane and Hayes, or 
by the path which Parry followed. In fact, itis reasonable 
to confine our at- 
tention wholly to 
the latter course, 
since Dr. Hayes’ 
journey sufficed 
to show that with- 
out the means of 
crossing the sea, 


urther 
northwants. from 


(4) 1s impossible, 
and it is incon- 
ceivable that any 
suitable sea-boat 
could be carried 
to (4) either by 
Kane's or Hayes’ 
route, 

The Swedish 
expedition, to 2 
is perhaps e 
most hopeful sen- 
joumey that has 
yet been made 
towards the 
North Pole. 
They had been 
engaged until 
late in the Arctic 
season in scien- 
tific researches 
on the coast of 
Norway; yet they 
succeeded in 
pushing their way 
within afew miles 
of the most nor- 
therly point yet 


have been examined with loving care (extending even”) reached, and were even then only impeded by the dangers 


to a judicious use of powder and shot, or nets and fish- 
hooks, as the case might be) by the naturalists who have 
accompanied the expedition. And , & very important 
addition, about which I hope to some remarks 
on a future occasion, has been made to our knowledge of 
the variations of the etic needle in Arctic regions. 
The pri object of all three e tions has been to 
attain, i poah the North Pole of the earth. Dr. Peter- 
mann, who had oat ae hae ing the German 
expeditions, has a theory about Greenland, which was 
associated, ps not very fortunately, with the other 
objects of the German voyagers. But undoubtedly the 


‘attainment of the highest possible northerly latitude was 


their principal aim: 

A ce at the accompanying map will show the nature 
of the Arctic regions, so far as they have yet been ex- 
plored, The circle 10 degrees from the North Pole has 


due to the approach of winter. ere seems ev 
to believe, that had they started a few months 
might have pushed their way much further north. 

‘The German expeditions, undertaken in the two years, , 
seem to have followed a course less to be success- 
ful Dr. Petermann holds that Greenland extends much 
further towards the north-west than its shores have yet been 
traced—nay, even past the Pole, perhaps, to the neighbour- 
hood of Behring’s Straits, between Asia and America. 
Both tions sought to reach the north-eastern shores 
of Greenland with the object of ascertaining whether this 
theory, or General Sabine’s view that G d has some 
such figure as is indicated by the dotted line in the map, 
18 the more correct. 

Twice in 1868 Captain Kdldewey was forced to abandon 
thig attempt, and each time after his defeat he made for 
the shores of Spitsbergen. Thus, on July 18, he had 


reason 
ier they 
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alieady crossed the 80th parallel, and was close to the 
staton marked 3i but thence he again made, by a long 
défour, for tht shores of Greenlan It was after his 
second re that he reached his most northerly point 
(3), close to the most northerly limit of the Swedish 
expedition. 

is year, Captain Koldewey, now in a steamship, has 
pursued the same tfictts, except that he has been less 
ready to accept defeat, and has persistently sough! to 
poe the ice-laden seas which surround the Green- 

d coast. The dotted line shows the general course of 
the second expeditioñ ; and it will be seen that when last 
heard of they were close by Greenland, and far south of 
the 75th parallel Captain Gray, who brought the latest 
intelligence of their doings in this neighbourhood, states 
that on August I, although the sea was still much en- 
cumbeted with ice, it was becoming rapidly clearer, so 
that the Gervtaxsa was likely to have little difficulty in 
reaching the Greenland coast. I confess, however, that I 
do a the hopes which have been expressed of the 
success{ul progress of the expedition this year. The 
result of the expeditions of 1868 seems to point very 
clearly to another course than that which the Germania is 
now sceking to pursue : and there is nothing in the whole 
history of Arctic expedition to encourage a hope that a 
way can be found so far to the west a east in latitudes 
below 80*), to the neighbourhood of the North Pole. 

The figure indicates the course of the mean summer 
and autumn isotherm of 3° Reaumer (about 39° Fahr.), 
in the North Atlante. Along the course marked by 
arrows a branch of the Gulf Stream has been traced (in 
summer) as far north as latitude 814°; the main stream 
making its way towards Novaia ia.* Dees not 
Nature herself seem to point out this track past Spitz- 
bergen as the proper course for North Polar explorers? 
Here, in the first place, the mildest temperature is found ; 
and in Arctic voyaging this 1s a matter of no small im- 
portance. Here also 1s an assisting current—wveleat gnan- 
tum valera debet. But the chief circumstance to be 
noticed is, that the course followed by the Gulf Stream 
shows that there is open water—ice-encumbered, no doubt, 
but still not ice-bound—in this direction: It 1s well worthy 
of notice, too, how deep the sea is along this part of the 
Atlantic. Herr von Freeden remarks, that the whole of 
the Bernese Oberland might be hidden, “its presence 
unbetiayed even by an eddy,” under the ocean to the 
north-west of Spitzbergen. ng ago, indeed, Scoresby 
found no bottom with a two-mile fae Here, then, 1f any- 


where, a ship might expect to find her way, though ex-» 


perience has shown again and again that that way is full 
of dangers. 

Either along this course or along the track suggested 
by Herr von Freeden, the Pole, I doubt not, will yet be 
reached, It will be remembered that Sir Edward Parry 
setting forth from Spitsbergen on his famous “ boat and 
sledge” expedition, was foiled by an unforeseen difficulty. 
The whole mass of ice over which he had tracked his ne 
for more than a hundred miles began to drift southward, 
so that, as fastas Parry and his party travelled northwards, 
they were sct back by the relentless sea and wind. Now, 
Parrys defeat shows at once the hopefulness of the 
course suggested above, and of Von Freeden’s proposition 
that an expedition like Parry’s should be commenced 
earlier in the season, when the ice is as yet unbroken. 
The very fact that Parry’s great ice-ship floated freely 
shows how wide and deep the seas must be even far to 
the north of the spot he reached. For not only could he 
see no sign of water in front—and the Arctic v er can 
recognise a “ water-sky ” at a great distance bet rhe point 


Ti sar a ee . In 
progress results year’s expedition, so they 
are yet known, are detailed in a serves of letters from the people on board the 


where he turned musi have been a few days before some 
Aundrea mules at least further north, for he and his 
y had been floated back more than a hundied miles, 
Phew must then have been, that year at least, a course 
10und the floating 1ce-fields which would have carned a 
daring seaman to an o sea between the North Pole 
and station 1, and far to the north of the latter pont. On 
the other hand, the ease with which Parry’s pursued 
their way northwards shows, as Herr von Freeden justly 
remarks, that it would be no very difficult matter to attain 
the Pole itself over the ice, if the journey were made in 
early summer. RICHARD A. PROCTOR 


IMPROVED ECLIPSE CAMERA 


[+t is to be hoped that shortly, in view of the approaching 
total eclipse in December next-—to observe which we 
trust a Government expedition will be organised—English 
astronomers will be making chin aie for obtaining as 
valuable a senes of photographs as the one which 
rewarded the efforts of the Ameiican astronomers last 
ear. 
i We therefore append a description of the important 
modifications successfully introduced by Professor Mouton, 
of Philadelphia, 

A B represents the face plate of the camera, to which 
the eye-piece tube was attached, its other end being 
screwed to the telescope. The diaphragm plate, D E, 
moved across the axis of the instrument, being drawn 
downwards by the combined spring, C F. The strength 
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of this spring could be reduced by raising the outer end 
of one or both the upper stnps so as to disengage the 
forks at their énd from the lower spring, and then turning 
them forward in a direction no to the front of the box, 
out of the way. 

The spring was attached to the diaphragm plate by a 
swivel hook. 

A number of diaphragm plates were provided, with slits 
respectively of js, ty, wy and jb of an inch in width. 
These plates could readily interchanged, and, in 
combination with the springs, gave a very wide and yet 
delicate series of fixed E for the times of 
exposure, 
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_ To make the exposure, the plate was drawn up until the 
projecting pin, D, could be caught on the lever, K, which 
would then retain it. On depressing the outer end of this 
lever, however, with the finger, the hold on the pin was 
dise and the plate ed across the axis of the 
“tube, allowing light to traverse the narrow slit as it flew 
past. The plate was then arrested on the end of the 
second lever,G. When an exposure of some seconds was 
a ollie as during the totality, a plate having a round 
orifice exposing the entire field of the eye-piece was 
substituted for the one with the narrow slit, and was so 
arranged that, when caught by the upper lever, it covered 
the lens, but when fallen to the second lever, exposed ıt 
entirely; when, however, this lever was in turn touched, 
the plate descended again far enough once more to close 
the iste By touching these two levers in succession, it 
was then ible to make a “time osure ” with great 
nicety and accuracy, as proved by AGNA experience during 
the eclipse. 

To secure a chronographic record of each exposure, a 
binding screw was provided to make one connection with 
the general mass of the face-plate including lever K, and 
another at L to carry on the circuit when the downward 
motion of the lever brought the spnng at its side in 
contact with the point projecting from L, In raising the 
lever for a new exposure, the spring at its side was pressed 
back so as to pass the point without contact. 


LETTERS TO THE EDITOR 


[The Editor dees not held hintsef responsbls for opinions expressed 
by Ais Correspondents. No notice is taken of anonymeus 
communications. | 


Kant’s View of Space 

Tue following paragraphs, I believe, faithfully render sundry 

of Kant’s writmgs :— 

‘Objects aie given to us by means of sense (Sinnlichkeit), 
which is the sole source of intuitions (Anschauungen) ; but they 
are th tby the und from which arise conceptions 
(Begriffe ” (" Kritik,” p. x ein’s Edition. 

‘The ding is faculty of thought. ought is 
hnowledge by means of conception.” (/dad. p. 93) 

“The original consciousness of space is an intuition à Arwri, 
and not a conception (Begriff).” (lard. p. >) ; 

‘Space is nothing else than the form of all the phenomena of 
the external senses ; that is, it is the subjective condition of 
sense, under which alone external intuition is possible for us.” 
(Thid, p. 61.) 

“Onr nature is such, that intuition can nerer be otherwise 
than sensual (Sınnlich)}; that is, it only contains the modes in 
whith we are affected by objecta. On the other hand, the power 
of thi 


Neither of these faculties is superior to the other. Without 
sense, no object would be giren us, and without understanding 
none would be thought. ts without contents are empty, 


intuitigns without conceptions (Begiiffe) me blind.” (dra. p. 82.) 

‘Time and space aie ‘mere forms of sense’ ? (Formen unse e 
Sinnlichkeit, a Prolegonienias? p. 33) and ‘‘ mere forms of intui- 
e ton.” (“ Kritik,” p. 76.) . 

With these passages before one, there can be no doubt that 
that thorough and acute student of Kant, Di. Ingleby, was 
perfectly t when be said that Kant would have repudinted 
the affirmation that ‘‘space is a foim of th t.” For in these 
` sentences, and in many others which might be cited, Kant 
expressly lays down the doctrine that thought is the work of the 
understanding, intuition of the sense ; and thatpace, like time, 
is an intuition. The only ‘‘foims of thought” in Kants sense, 
are the categories. - T. H. HUXLEY 
- January 14 

-I po not believe Professor Sylvester has been betrayed, as 
Mr. G. H. Lewes asserts, into any misconception of this matter 
by me. 3 

When Kant, at the outset, says, ‘Alles Denken aber muss 
sich, es sei geradezu oder im Umschweife, vermittelst gewisser 
Merkmale, ruletrt anf beziehen,” it would take 
the veriest dundeihead not to see that all forms of intuition must be, 

miiectly at least, forms of thought. I never dreamed of disputing 
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so obvious a position. But I object to the phrase “forms of 
thought,” as designating Space Time, on the ground of pre- 
cision. are pecnirarly forma of general and not 


They 
forms of Thought as Thought. Kant, I belleve, eschewed the 
E ee and, for all I see, might for the same reason 
ve disclaimed it ` 
ford, Jan, 14 C., M. INGLEBY 


IT is not æy habit “when objections are made to what I have 
written, silently to correct my error or silently di the 
criticism.” If the objections are well founded, f think it due to 
the cause of truth to make a frank confession of error, and in 
the oe caso to reply to the objechons. 

With reference, then, to Mr. Lewes’s strictties in NaTurn’s 
last number, I to na So Dr, Ingleby has “ betrayed” me 
into no error. If I have fallen into error, it 1s with my eyes j 
and afte: satisfying m study of Kent, that to pad af 
S and Time, whether as forms of understanding, or as forms 

thonght, is an unanthorsed and misleading mode of expression. 
Space and Time are forms of sensitivity or intuition. The 
py atic a essentially in this point differing from those 
of Ue) do not contain Space and Tume among them, and 
are properly called forms of understanding or thought. 

o the existence of thought the operation of the understanding 


is a necessary preliminary. 
Sensi and Intuition are antecedent to any such operation. 
Can Mr. point to any in Kant where S and 
honed ? T shall i be sur- 


Time are designated forms of 
ised if he can do so-—as much surprised as if Mr. Todhunter or 

. Routh, in ther Mechanical Treatises, were to treat everry and 
ferce as convertible terms, To such a misuse of the word energy 
it would be little to the point to urge that force methout encrey 1 
a mere potential tendency. It is Just as little to the pomt in the 
matter at issue, for Mr. Lewes to inform the readers of NATURE 
that fnimition without though i3 mere sensuous tmpresten, 

Dr. Derg m rendered, in my opa on, a very great seivice 
to the reading public, b ing attention to so seilous 
and t an error as that of conf the cat ; (the 
proper forms of thought as eənrk/) with Space and Time, the 
oms of intuition, the Sentinels, so to say, who keep watch and 
ward outmde the gates of the Unde ; 

Atheneum Club, Jan. 15 J. J. SYLVESTER 


Correlation of Colour and Music 
Sou -sir or twenty-seven yeais ago, in a lecture 
on Light at the London Institution, I suggested an anal 
between the octaves of Sound and Light ; oe chen Cnowing ie 
view of Sir J. Heischel to which Dr. Perea subsequently 


called my attention. 
I endeavoured to rt the hypothesis of three primaiy 
ening (ie oe e intermediate colours to arise from the 
mg of the pri . Thus orange would result fiom the 
blending of red and yay, fiom yellow end blue, end 
violet from the secondary ea cnpinging on the blue or indigo. 
This seemed to me a less arbitrary explanation than that of Sir 
D. Brewster of a superposition (in degrees of intensity chosen to suit 
the hypothesis) of all the primary colours throughout the whole 


spectrom. Spectrum analysis has now much changed our views 
on this subject. 

The interesting article in your number for Jan 13% by Mr. 
Barrett, has recalled my attention to the matter, induces me 


%o ask whether he, or any of your contributors, can explain a 
enomenon which I have very often obseived, as have doubt- 
ess others, but which I have never seen noticed m any work on 
Light. 
` It is this, When a very brilliant solar-rainbow is seen, there 
is plainly visible within, and forming a continuous spectrum 
with the main rainbow, a 1epetinon, but in much nanower bends, 
of the ranbow: the same seven colours in the same order; and 
within this again, I have, on certain occasions, detected a third. 
Are these tions of the spectium as ted by Sur J. 
Herschel? If so, we should have two, three, and more reds, and 
so of the other colours, in which bght, producing the impression 
of the same colour on the retina, would have different wave- 
lengths, say, in the ratios of one, two, four, &c.; or is the 
phenomenon due to some other cause? W. R GROVE . 
January 15 


I VENTURE to call attention to a curious point in connection 
with the very mteresting evan Mr. W. F. Barett on the 
‘Correlation of Colour and Music,” which appeared in yester- 
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day's NATURE (January 13). The researches of Helmholtz 
and others have (as is well known) oveithrown, to a certain 
extent, the old idea of the three prim colours—red, blue, 
and yellow—and have shown that if any are to be selected, 
red, blue: and gieen have greater claims than the former. Now, 
in Mr. Barrett’s diagram these correspond to the following 


notes -——~ 
Red. Yellow. Green. Blue-Indigo. 
C E. G. 
Tonic. Third. Subdominant Dominant, 


The old tilad, red, yellow, blue, correspond to the common 
chord ; but the new triad, red, green, and blue, to the Ine, sud- 
dominant (or fourth) and dominant (or Ath); or, in other words, 
to the three notes which constitute in music the /undassental base 
of the scale, F. De Caauxsont, M.D. 

Army Medical School, Netley, Jan. 14 


” 


Government Aid to Science 


I CANNOT but feel Battered that my letter on this subject should 
have been thought so dangerous as to require a oe article in 
the same number by way of unmediate antidote, but | must beg 

to allow me to correct one or two errors mto which you have 

en as to the views I really hold, and which it seems I failed 

clearly to express You say, you “‘understand Mr. Wallace to 

mean that the main result of cultivating science is meely the 

gratifcanon of those dnectly engaged in the pursuit, and that 

they who do not take this personal interest in it derive little or 
no fit from it.” 

The first half of this passage does express, though impe: fectly, 
what I believe to be the truth; the latter half expresses the exact 
opposite of what I have ever thought or intended to wnte on the 
subject The main result of the cultivation of science I hold to 
be, undoubtedly, the elevation of those who cultivate it to a 
higher mental and moral standpoint ; while the secondary, but 
not less ceitain result, is the uisition of countless physical, 
social, and intellectual benefits for the whole humaniace. But 
if these are the secondary and not the primary results of cultivat- 
ing science, it seems to me to be radically unsound in pnociple, 
and sure to fail in ctice, if by means of any system of State 
suppoit we seek to Gnd a short cut to these secondary iesults 

e only logical foundation for advocating the furtherance of 
scientific discovery by the expenditure of public money, wonld 
be the belief that science can be most successfully porsued by 
those whose chief object 1s to mahe practical and valuable drs- 
covenes ; wheieas the whole history of the progress of science 
seems to me to show that the exact i lis 13 the case, and that 
it is only those who in a noble spuit of sel{-saciifice give up their 
time, their means, even their lives, in the eager and lo search 
after the hidden seciets of Nature, who are iewaided by those 
great discoveries from which sping a uch harvest of useful 
applications. 

One moe 
munity for al 


int I donot admit that it w just to tax the com- 
the Government institutions you name, but in the 
shoit space at my command I could not go into detalls. I have 
stated how I think some of these institutions require modifica- 
tion to make them accord with the fundamental principle of just 
government ; and if that principle 1s a sound one, it 18 easy to sce 
in what way the others should be dealt with As an example I 
may indicate, that a detailed survey, ke that of the large-scale 
Ordnance-maps, being primarily a boon to the landowners of the 
country, should not be t4e//y paid for by the public. 

ALFRED R. WALLACE e 


Food of Oceanic Animals 


I FIND on my ieturn home that Dr. Wallich is vexed at my 
not having given him the credit of having already answeied the 
question which I ventured to put in the nmth number of NATURE, 
and that he a tly accuses me of inconsistency as regards 
my estrmate of his observations on deep-sea Lfe. I hasten to 
assure him that my opinion in that-respect has never changed ; 
nor do the extracts which he has given from my reports warrant 
gach an inference. 

I certainly overlooked some of his remarks in the ‘‘ North 
Atlantic Sea-bed ” bearing on my question, in which he says 
(page 131), it may be asked ‘‘under what other conditions than 
„exceptional ones can marine animal life be mamtained without 

the previous manifestation of vegetable life, as must be the case 
if it exists at extieme depths?” And he answers this inquiry 
by submitting that “in the majoiily of the marine Protozoa—as 
for instance in the Foraminifera, Polycystina, Acanthometar, 
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Thalassicollide, and Spongide—the pioof of these oiganisms 
being endowed with a power to convert inoi ganic elements fur 
their own nutrition, rests on the indisputable pc wer which they 
of ting carbonate of hme or silica from water» 
olding these substances in soluuon.” But this does not appear 
to be a satisfactory answer to the mquuy; becnuse a lunpet 
separates carbonate of lime fiom sea-water in onler to 
construct its shell, it cannot be assumed that thy 
animal (which is well known to be a vegetable cater) has 
also the power of converting other inorganic substances foi 
ity own nutriton, Among the Protoroa, many, probably all, 
of the Rhizopods are anumal-eaters. With regard to sponges, 
Dr. Bowerbank says (Mon. I., p. 142) that in the peatcr 
number their nutriment ‘tg probably molecules of both animal 
and vegetable bodies, either livmg or derived fiom decompos- 
tion,” and that ‘‘ the fecal matters exhibit all the characteristics 
of having undergone a complete digestion.” 
J. GWYN JEFFREYS 


P.S.—In the 1oth number of Naturz, Dr Marun Duncan, 
under the head of “Deep-Sea Corals,” opposes a statement in 
what he calls a postscmpt to my report on the “ Deep-Sea 
Dredging Expedition m H M.S. Porcupine” This statement 
was not part of my report, nor had I anything to do eG. 

oie J. 

My attention has been directed to a paragraph in one of the 
late numbers of NATURY referring to Professor Dickie’s interest- 
ing remarks on the bathymetrical distribution of and ai 
the question of the mode of nutnuon of the great sheet of 
life, which ıs now shown to extend over the bottom of the sea 
at all depths. 

This cunous problem was of course one of the first which 
engaged our interest when working up the results of the dredging 
Quse of the Zreddwng. In April hat I poposed a soluuou 
in one of the “Afternoon Scienufic Lectures” in connection 
with the Royal Dublin Society, which was afterwards reprinted 
in full in the ‘‘ Annals and Magamne of Natural History.” I 
see from notices in several newspapeis that this question has 
excited considenable interest; I may, perhaps, therefore be 
allowed to quote the passage in the lecture specially bearing 
upon it ;— 

‘The question of the mode of nutrition of animals at these 
great depths isa very singular one The practical distinction 
between plants and animals is, that plants prepare the fool of 
animals by decomposing certain imorganic substances which 
ammals cannot use as food, and recombining their elements into 
olganic compounds upon which animals can feed. This process 
1s, however, constantly effected under the influence of light. 
There 18 litule or no light in the depths, and naturally there me 
no plants: but the bottom of the sea is a mass of animal hfe. 
On what do these animals feed? The answer seems to be suffi- 
ciently simple: nearly all the anmmals—practically aX the annals, 
for the small number of higher forms feed upon these—belong to 
one sub-hingdom, the Piotocoa, whose distinctive character is that 
they have no special o) of nutntion, but that they absorb nou- 
Tishment thiough the whole surface of their jelly-like bodies. Most 
of these aa secrete exqumtely-formed skeletons, sometimes 
of ime, sometimes of slice, ‘here is no doubt that they extract 
both of these substances from the sea-water, although mlica often 
exists there in quantities wc small as to elude detection by 
chemical tests All sea-water contains a certain proportion of 
organic matter m solyion. Its somces are obvious. All nres 
contain a laige quantity: every shore is surrounded by a fnnge 
which ave. about a mile in width of olive and red sea-weeds : 
m the middle of the Atlantic there 1s a marine meadow, the 
Sargasso Sea, ie aha three millions of square miles : the 
sea is full of anımals which are constantly dying and decaying ; 
and the water of the Gulf Stream, especially, courses round 
coasts where the supply of organic matter is enormous. Jt is, 
therefore, quite Patellagible that a world of animals should live in 
these dark ab but it 1s a necessary condition that they 
should chiefly belong to a class capable of being supported by 
absorption, the suface, of matter in solution ; developing 
but little heat, and mcuning a very small amount of waste by 
any manifestation of vital activity. According to this view, it 
seems highly Poe that at all peaiods of the earth's history, 


some form of the Protozoa, rhiropods, sponges, or both, pre- 
dominated tly over all other forms of animal life ın the 
depths of the warmer regions of the sea; whether spreading, 


compact, and 1eef-hke, as the Lamentian an’ Paleozoic eozoon ; 


x 
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or in the form of myiiads of separate oignni as the globi- 
gennw and ventriculites of the chalk. the thiropods, like the 
corals of a shallower zone, form huge accumulations of cau bonate 
of lime, and it is pobebly to then agency that we must refer 
most of those great bands of limestone which have resisted time 
ond and which come in here and there with thelr rich 
imbedd lettering, to mark, lke milestones, the progres of the 


along with the hving Rhiropods and 
other Protozoa which enter largely into the composition of the 
upper layer of the chalk-mud, appear to be nourished by the 
absorption through the oo riety their bodies of the 
assimilable organe matter which exists eu Saat 
in all sea-water, and which is derived fiom life and death a 
maine animals and plants, and, in large quantity, fiom the 
water of tropical nyera One pimcipal fonction of this vast 
sheet of the lowest type of animal life, which probably extends 
over the whole of the warmer regions of the sea, may possibl 
be to diminish the loss of o:ganic matter by giadual decomposi- 
tion, and to ald in maintaining in the ocean the ‘belance of 
oiganic nature.” i 
cannot at present enter into detail, as the whole subject of 
the conditions of hfe at gieat depths will be fully discussed in the 
second part of the prelumnary iepoit to the Royal Society on 
the Porcmpine Expedition. I may mention, however, that the 
much more extended researches of the past summe: have in- 
creased our confidence in the accuracy of our former con- 
clusions ; while careful analyses by the phynclats who accom 
the expedition have pioved the existence in the water at all 
depths of a very prne and tolerably constant proportion 
of organic matte: in a condition suitable for eral Oe by 
animal organs, WYVILLE THOMSON 
January 7 i 
~- MY friend Mr. J. Gwyn Jeffreys informs me that he is not 
answerable for the postscript to his letter, a sentence in which I 
noticed in a letter lished by you in the last number of 
Nature Wail you ly insert this statement. 
Lee, January 10 P. MARTIN DUNCAN 


[The postscript was editorial, and so appears on the face of it] 








NOTES 


IT was annomced by Mr. Lockyer at the meeting of the Royal 
Astromonical Society, on Friday last, that the gieat refractor of 
25 inches aperture, constructed by the Memis, Cooke, of York, 
is so near completion that it will be erected in the observatory 
prepared for it at Gateshead eaily neat month. The completion 
of this magnificent mstrument, with which Mr. Newall has 
endowed science, marks an epoch in astronomy. Mr. Newall 
has in fact done what the French Government has aleady done, 
and what om Government ought to have done; he has furnished 
observers with an instrument capable of grappling with the 
phymcal problems which have now to be solved—one on a level 
with opr present 1equiiements; and we doubt not that when it us 
once at work, the wish of its owner, that sclence may be ad- 
vanced by it, will be amply fulfilled. ’ 

We are informed that the Senate ot London University have 
proposed to establish a Faculty of Science. 


“THE last number of the journal of the German Chemical 
Society contains a biographical sketch of the late Professor 
Graham, in which his scientific merits sre moge fully analysed 
than in the-interesting sketch lately published by Professor Wl- 
liamson in the columns of NATURE Professor Hofmann, the 
author of the German biographical notice, has added a photo- 
graph of the late Master of the Mint, and an autographic copy of 
_a letter of particular interest to the society. It runs as follows: 

—'‘‘4, Gordon Square, London, Dec. 28, 1868. My dear Hof- 
mann,—-I am much gratified by the receipt of your kind letter, 
and hare since received the official intimation of my election as 
an honorary member of the Berlin Chemical Society over which 
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you preside, which I esteem a high compliment and great 
honour. I have written a line to Meesiens the secretaries in 
acknowledgment, which I beg you to forward to them. Thee 
is a communication of mine before the Royal Society at present, 
which I believe will amuse you, or at least the hardiesse of the 
thing will surprise. What do you think of Hydrogenium, a white 
magnetic metal of the specific gravity 2?—I remain, dear Hof- 
mann, sincerely yours, THOS GRraHAM.”—On Satuiday, 
January 8, this society gave a dinner to Professor Hofmann, 
on his retiring from the presidency. The presence of a 
great number of the celebrities of the town added to the 
significance of this meeting. Professor Magnus (who acted as 
chairman on the occasion), Dove, Virchow, Rose, Dubvis-Ray- 
mond, Kronecker, Curtius, and others, es also some of the 
Ministers of State, the American Ambassador (Mr. Bancroft}, 
&c., honoured the meeung with thelr presence, and partly with 
their speeches. A gieat number of the foreign members sent 
messages fiom England and Francs, or from distant parts of” 
Germany. The following telegram was received from M. Dumas, 
at Parly:—‘‘ Félicitations et yoeux! Longue prospéité & la 
société! Longue vie & Hofmann! Votre fête est la fête de 
famille des chimistes du monde entier, qui tous Padmhent et 
l'aiment.” A photolithogiaph representing) Dr. Hofmann, the 
discoverer of compound Ammonium, as Jupiter Ammon, sur- 
rounded by a halo of Aniline colours, was distributed and 
explained by the artist, and a hymn to Aniline, composed for 
the occasion, gave a humorous tone to the latter part of the 
festival. ' o 

ALL readers of the “‘ Origin of Species” are aware that the 
theory now universally (and iightly) known as ‘‘ Darwinian,” 
was independently conceived and thought out by a natmalist 
who knew nothing of Darwin's views of the operntion of natural 
selection, and who was at that time thousands of miles away 
fom England. The English public are theiefore not likely to 
forget that to Mr. Alfred Wallace, as well as to Mr. Darwin, 
belongs the distmcton of having discovered ‘‘a new idea, a new 
genus of thought” In Germany, where Darwinism hes excited 
such profound interest, the claims of Mr. Wallace have been 
somewhat overlooked by the distinguished men who have ex- 
pounded the theory of natural selection. This has now been 
1ectified by the publication of a pamphlet entitled ‘‘ Charles 
Darwin und Alfred Russell Wallace,” in which Dr. A. B. Meyer 
reprints the papers by which the theory was first made known ; 
nariates the circumstances of their publication ; and gives slight 
sketches of the lives of thelr authors, Dr. Meyer adds to these 
biographical sketches, lists of the writings of their subjects. Such 
lists are sometimes not brought down to so late a date as they 
should be; but in the case of Mr. Wallace, so far is this from 
being the case, that we see noted as published in the pages of 
NATURE an article on Geologic Time, which we regret to say we 
have not yet been able to lay before our readers, owing to the 
exhaoidimary pressure upon our columns, 

PROFESSOR MAYER was elected,-at the meeting of the French 
Academy on January 10, a correspondent of the section of 
Physics in plece of the late Piof Matteucce Of 47 votes, Prof. 
Mayer recerved 40; of the remainder, § were given to Prof, 
Kirchhoff, and 1 each to M, Angstrom and Sir W. Thomson. 
We are indebted to the Revne des Cours ScsentiAgues for the fol- 
lowing information with regard to vacancies in the lists of corre- 
sponding members of the various sections of the Paris Academy of 
Sciences. The Astronomical section has four corresponding 
members to 1eplace, namely, Enke, Admiral Smyth, Petit, and 
Valz; but as the most recent vacancy occurred so long apo as 1867, 
it is probable that the section considers that the number of places 
for corresponding members exceeds that of the foreign and pro- 
vincial astronomers worthy of the honour. In the Physical 
section, into which, as our readers are aware, Prof. Helmholtz of 
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Heidelberg and Dr. Mayer of Heilbronn, have recently been 
elected, there is still a vacancy caused by the death of Principal 
Foibes, which took place in December 1868. In the section 
for Geography and Navigation no successor has yet been ap- 
pointed to M. A d’Abbadie, elected memdre titulaire in Api 
1867. In the Chemical section there me two vacancies, that of 
Bérud of Montpellier, who died in June last, and that of Piok 
Ginham, the Meste of the Mint, who died in September. 
There me hkewise two vacances in the Mineralogical section, 
which includes the Geologists and Palmontologistsy, They were 
occasioned by the piomotion of Sir Rodenck Murchison to the 
rank of Foreign Associate, and the death of AL Fouinet of 
Lyons. M. Harrman has been nominated by this section foi the 
first place; Dr. W. H. Mille: of Cambridge will probably obtam 
the second, Mr. Dana is, however, also spoken of ; likewise two 
Trench geologists, AL Lory of Grenoble and M. Leymerie of 
Toulouse. The Zoological and Anatomical section has thiee 
Jantes to dispose of, those of Quoy of Brest, Caras of Dresden, 
and Pukinje of Prague. One of them will in all probability be 
assigned to Prof. Huxley. Lastly, there are two vacancies in 
the Medical sechon, those of Panizza of Pavin and Sir W 
Lawrence. Piol Lebert of Breslau will almost cetainly be 
nominated by the section for one of the vacancies. 


Tut Chancellor of the North-German Confederation hrs 
piesented to the Federal Council the 1epoit of the Scientife 
Commission on the best means of observing the transit of Venus 
in 1874 ‘The detailed report proposes to send two expeditions 
to different points of the northern, and two others to different 
localities in the southern hemisphere. 


Tirs third volume of Dr. Percy’s admirable ‘‘ Metallurgy” will 
shoitly be issued. There will still be another volume to com- 
plete the wok. 


Tiue Royal Insh Academy at their last meeting approved of 
some alterations in the bye-laws proposed by the Council. By 
these alterations the Council for the futme will be divided into 
two Committees: one of Science, consisting of eleven members, 
and one of Polite Literature and Antiquities, consisting of ten 
members. The Committee of Publication to consist of four 
members from each of the Committees of Council. This change 
wil very much simplify the management of the Acndemy. The 
first election under the new bye-laws will take place on the 16th 
March next, and we trust that at least one biologist may be 
elected into the Commuttee of Science. For many yenrs past 
neither a zoologist nor a botanist has been elected into the 
Council 

T (nstitra bas announced that from the beginning of the new year 
it will open its columns to the discussion of scientific subjects of 
interest to the public at luge. We hold that it 1s an important 
part of the work of a weekly scientific jouinal to afford oppor- 
tunity for instructing others than scientific workers, and also to 
afford oppoitunity for a more careful and thorough sifting of 
most scientific questions than is possible at the meetings of 
learned societies o1 in the pages of periodicals published monthly 
or quaiterly It is sntisfactory to us to find that our views on 
this head are endorsed by so long established and ably conducted 
a journal as L’/ustuut, As the space which we can devote to 
letters is necessarily limited, we take this opportunity of begging 
that our correspondents will make their communications as short 
asis consistent with clearness, 


IN a paper published in a recent number of the Yournal of the 
Society of Arts, Mr Alexander Wallace expresses his conviction 
that the cultivation of the mlkworm may now be successfully and 
profitably canied out in England, as the causes which led to the 
failure of the attempts made by the British, Irish, and Colonial 
Suk Company same forty years ago have been greatly modified, 
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He advocates the adoption of the oak-feeding silkworm of Japan, 
Bombex Yoma-mo, and thinks that the expenence of a few 
more seasons will show the lmits of temperature and locality 
wherein ıt may be acclimatised, 


HAVING adverted in our number of last week to the vicw 
recently maintained by Prof. Huxley that the difference between 
Celt and Saxon is merely one of language, we think it ight to 
call attention to the rejoinder of a ‘‘ Devonshire Man,” punted 
in the Pall Afall Gazette of Tuesday last The writer energeti- 
cally opposes Piof Hucley's attempt to prove identity of ince 
between the natives of Tippermy and the men of Devonshie. 
He shows further, that Cæsar was fully alive to the cssentul 
difference of characte: between the Celts and the Teutons, and 
that he defined those characters in language which for accuracy 
and precision could not be exceeded in our day. The “ Devon- 
shire Man” did not, however, adduce any evidence depending on 
physical choacters in support of his view of the question; 
probably leaving this poweiful weapon to some one who has 
made a special study of Ewopean ethnography. 


Ak, W. CHANDLER ROBERTS has been appointed Chemist to 
the Mint. The selection of this gentleman to fill this important 
office is a good one: many points amse during the working of 
the piecious metals that require careful investigation, anl Mr. 
Robetts will doubtless also continue the valuable researches 
interrupted by the death of Professor Gmham, 


We have received specimens of a new process of photo- 
mechanical printing, patented by Mesms. Edwards and Kidd, 
of 22, Henrietta Street, Covent Guden. It seems admirably 
adapted for the reproduction of the woiks of the grent masters of 
etching and engraving. We me unable as yet to speak of the 
process as applied to photographs of landscapes. 


Tus Royal Danish Society of Sciences has offered the follow- 
ing prizes for scientific memoirs, which may be wntteo in Latin, 
Fiench, Enghsh, German, Swedish, or Danish, and must be sent 
to the secretmy of the Society, Professor J. S. Steenstiup, before 
the end of the month of October nest A gold medal fora 
memoir establishing a mathematical theory of some branch of 
assurance hitherto destitute of any such foundation; a gold 
medal for an experimental and theoretical essay on the law of 
Cauchy relating to the dispeision of coloured iays, with especial 
reference to the number of constants necessary to be intioduceal 
into the formula; and the Classen prze of 309 itxd. (about 
34/.), for an mvestigntion of the movement of the air in a 
system of ventilation, Full details of the questions, in Fiench, 
will be found in the ‘‘ Overmgt” of the Society for 1869, 
No. r. 


Mr JAMRACH, of St. George's Street East, in a letter addressed 
to Land and Water, gives the following extraordinary list of 
animals now on sale at his establishment :-—‘' 1 pair of South 
African lions, 1 brown hyena, 1 striped hyena, 8 Tasmanian 
devils, I large rare da@wyurus, 8 dasyurus maugeii, 6 lchneumons, 
4 banded ichneumons, r musk cat, 1 Afmean skunk, 1 pur 
American black bears, r pair zebras, 1 pair imported yaks, 6 
llamas, 2 Iceland ponies, a new deer, a Brocket dear, a spiing- 
boc, a harnessed antelope, 2 female and r male Wapiti deei, a 
female nylghaie, a pair fat-tailed sheep, 10 kangaroos, 1 broad- 
nosed wombat, I*pair mouflon, a Formosa pig, 8 large crested 
porcupines, 4 Java porcupines, 1 Java hare, 4 valpine phalanzers, 
2 black phalangers, I pacca, 4 baboons, I pair lage dnll, 1 
mandnll, 2 Mona monkeys, 1 mngtall monkey, 3 green monkeys, 
I blue fox, 1 pair flying opossums, r pair emus, a maraboo, a 
pear Mexican cranes, a pair Demoiselle cranes, 5 spui-wiog 
geese, 16 pair Carolina ducks, 1 pair Australan wild ducks, 2 
pair white peafowl, 1 pair Imeated pheasants, sand grouse, 
Mogadore partridges, a New Zealand mil, large European vul- 
ture, 1 black hawk, 1 condor, a female Bateleur eagle, a secre- 
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tary, 2 carncaras, I Australian thick-knee, 1 snapping turtle, 20 
grey parrots, 12 green parrots, 20 king lories, r Chine lori, 4 
Pennant’s parakeets, 3 Roeelle’s parnkeets, 12 large cockatoos, 
16 rose cockatels, 5 Leadbeater’s cockatoos, 3 Nastcu cockatoos, 
I Chinn cockatoo, 10 pair cockatilles, 4 large white-crested 
cockatoos, 1 male bloodwing, 1 mealy roselle, 6 ringnecked 
parakeets, 2 Alexandrine parakeets, 1 dwarf parrot, 3 rare 
Amarones, 7 pair Carolina parrots, piping crow, I mynah, 60 
pair African love-birds, 80 nonpareils, r hang nest, 1 Indian 
crow pheasant, 55 pairs St. Helena wax-bills, 60 Virginian 
nightingeles, 20 grey cardinals, 16 popebirds, 20 pair Java spar- 
rows, Wydah birds (yellow-backed, red-shouldered, Cape of 
Good Hope), Madagascar grosbenks, zebra waxbills, chesnut 
finches, Napoleon bishops, common bishops, harlequin doves, 
rebra doves, Australian doves, necklace doves, 3 blue Australian 
porphyrics,” 

WE notice that an individual was examined on Tuesday at Wor- 
ship Street on the charge of sweating sovereigns, The details of 
the case, which are of considerable importance to the public, 
will be watched with interest. It appears that the coins are dis- 
solved by acid, alded by a battery, and that the loss in. some 
cases equals abont two shillings in the sovereign. 


In the track of vessels from Australia to China lies an island 
called Pleasant Island, Previous to 1865, the natives had a bad 
reputation. A Captain Biown reported favourably of them in that 
year, and mentioned that he was told that an Englishman was 
residing there. In August 1868, Captain Hall, of the barque 
Glenisie, wes boarded by the island canoes, and two whale- 
boats, with two Englishmen, one of whom had been twenty- 
eight years on the island, and had a son eighteen years of age. 
They told him they tried to vist all ships passing within casy 
distance, and seemed anxious for it to be known that they could 
supply ships with pigs and cocoa-nut oil. By his advice they 
purposed to cultivate potatoes, and gave him au advertisement to 
put in the colonial papers. Unfortunately, this document has 
baffled all attempts to decipher {t, from the faulty writing. The 
island was stated by them to be nine miles across, and twenty 
two miles in cucumference. 





ANTHROPOLOGY AND ETHNOLOGY 


a have been favoured by the Count Marshal of Austrie with the 
fi Be i a earn, nap eee 
Congress. 


Prof. Semper on the Natives of the Pellew Islands 


THESE natives have come to a comparatively rather high 
degree of civilisation, and have been wronged by being ranked 
among the primitive savages, Prof. Semper, who has lived 
eal months among them, proves his assation by a detailed 
exposition of their political, and religious institutions. The 
residence of the pontiff-king and the house chiefiains 
of tribes hold their meetings, are decorated with basso- 
relievos. The traces of a commixture of the natives with the 
Malayan race are t; they seem, however, to have mixed 
notably with the Papuana. 


Prof. Strobel on the Paraderos of Patagonia 
THESE deste ği ra au verp rapid to- stay) 
are accumulations of remnants of repasts, fragments of pottery, un- 
p stone-knives, arrow-heada, &c., A ceed with 
lown sand. In one of these accumulations e human skeleton, 
and several skulls of brachy-h type, were found, The 
potery Fes evidently been shaped by hand, and burnt hard by an 
open fire—not in furnaces, The 
aod a Noolithic cannot be maintained with respect to the 
southern-most of South America; no PEE ee ere 
ments having hitherto been found south ae Luis in oe 
of the Pam although gri stOncs polishable 
aro not are thero, stoneimplements found at 


St. Luis may have been imported fiom Peru. The obj 
found in the Paraderos must be anterior to the European inva- 
sion; neither the Pategonians nor the Indlans of the Pampas - 
using at present any stone-weapons, but being armed with 
lassoes, bolas, and lances. Arrows and bows having gone out of 
use since the introduction of horses by the Europeans. ‘The 
Indians of Chaco and the inhabitants of Terre del Fuego, 
who have :efused to use horses, still use arrows as a weapon. 
Horsemanship seems not to have had any diminishing action on . 
aie a of y asia ter still conspicuous for ; the 
i tants of Terra de Fuego, though no horsemen, bei 
rather of small size. Prof. C. Vogt said that the collections 
made in South America by Mr. Claray bave safely arrived in 
Europe, ami that among them is a human lower jaw of un- 
common sire. Prof. Seliymann observed that the skeleton of a 
giant, in the museum of Innsbiuck, offers likewise an uncom- 
monly developed lower jaw, a peculimity mentioned Prof, 
ee ey connected with gigantic size, Piof. Vir- 
chow ed that the outhne of the jaw in question is rather 
curved than angular. 


Prof. Virchow on Comparative Measurements of 
Crania 


IT ts uncertain whether the great number of crania found in 
Denmark in sepultmes of the Stone Period, belonged to the 
ns of rank, or to those immolated to honour themas 

r. Worseae concludes from the cucumstances under which they 


have been found. At all events, they must have bel to inha- 
bitants of the Danish isles, or of their immediate nei ood, 
Ninety-six crania have been extracted from one ee tuo. 


near Borreby. Those from the first part of the Bionze Period, 
when the dead were bmied unbumt, are not abundant. Eschricht 
and Nilsson agiee in ascribing the crania of the Stone Period to 
Laplandeis or ulmaux e aanla of the Greenlanders are 
conspicuously ichocephalous, not to say Scaphocephalous 
The insertions of the tem muscles are un drstmet, 
the temporal ridges rea beyond the Lidera porictelta ; 
the root of the nose is very narrow and the eyes very near to each 
other; the facial po:tion 1s moe developed than in any othe 
race. The few Dolichocephalous cmnin found in the sepul- 
tures are far from offermg any analogy to those of Greenlanders. 
The Laplanders are known to be a Bhiachycephalous race, 
whose outward form is evidently the 1esnlt of ther mode of 
living. The temporal diameter of the crania of this people is 
ordinanly very considerable, the 100t of the nose is very broad, 
and the middle of the lower jaw conspicuously compressed. 
The crania from the sepultures do not benr more than -n 
distant resemblance to the type just desciibed. The cania of 
the Finnic race—abstraction made of individual variations — 
are relahvely Brachy-hypocephalous. The Danish crania here 
m question may be possibly of Finnie ori the moie, as 
pioves this iace to have spread formerly far more 
southward in Scandinavia than at present Two forms may 
be distinguished among these crania, not so discrepant, howerwe:, 
as to indicate the co-existence of two distinct nations, cag ok 
a commuxture between two nations may have taken The 
Slayonians mae nearly generally admitted to be ycepha- 
lous, and the Geimans to be Dolichocephalons ; the Poles and 
the Wends, however, make an exception to this rple, being 
anything but Biachycephalous. Crane fiom peat-bogs o 
North Germany eabibited to the Anth ical Congress, 
held at Paris m 1867, are decid chocephalous, not 
ous, without a decidedly ferocious expression, &c. 

Thoss extracted from the Danish peat- exactly resemble them, 
and have, moicover, the est with the crania of the 
Basques, a nahon which (as may be historically ascertalncd) 
had spread in ancient times over Southern Fiance and North 
Italy under the denomination of “Iberians.” It results from 
all this, with some degree of probability, that the nation to 
which the skulls in the peat-bogs are to be referred was rather 
of Mendjonal than of Septentnonal orgin. Chronological 
dates, relating to the crania here in question, are still insnf- 
ficient. At present, no trace of man’s existence during the 
reindeer-period has been ascertained in North Germany. 
Remains of reindeer have been found in Meckl and. 
lately (probably) in the Uckermark, but not associated with 
any cts of human industry. The co-existence of thé 
hali, whose remains have been found in peat-bogs, ° 

with the retndear, is therefore not yet proved, although in some 


degres probable, 
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Prof. Seligmann on Exostoses in the Meatus auditorius 
of Peruvian Crania 
SOME ago Piof. Seligmann found on Peruvian crania 
of the Titicaca form oP alia elongated by bandages) 
considerable exostoses on the external meatus auditorius, a very 
mic moibid affection. No traces of such exostoses were found 
on the other vaiiety of Peruvian crana so nearly related to the 
North Amenican form, and, like these, flattened by piessure be- 
tween boads, Thecrnnm first referred to are most similar to the 
so-called Avarian skulla, to be met with from Austra as far as into 
Fiance ; but exostoses have never been found on any of these 
last. The cause of these exostoses was at last found ont in the 
nanative of the conquest of Pery by coeval Spanish authors, all 
desciibing the solemn inauguration of the descendants of the 
Incas, who had come to the age of suteen years. They were then 
compelled to undergo most exciting exeitions of body and mind, 
and the hudest prvations; the ceremony of par the ears 
being the term of these severe tals. e lobes of both ears 
were widened by introduction of metallic cylinders, so that a 
gold or silver disc of the diameter of an ee fihd room 
ın each of them. The Spaniards demgnated the wearers of this 
distinction as ‘‘Orejones’” (Gieat-ears). AS author says, it 
would scarcely be credible that the lobes of the ear could bear 
such a weighty ornament if they were not sustained bya loop of a 
s se, The excitement attending the trials, the compara- 
tively late epoch of the operation, together with its 1apid and 
violent mode of peiformance, may possibly have provoked a 
pathological process affecting the anaon, and, pay e e 
the osseous portion of the ears. any tribes | en the 
lobes of their ears by introducing picces of wood, &c., and a 
South Ameiican inbe is named *‘Oiejones” on account of this 
custom; in these cases, however, the lengthened poition 1s 
relaxed. If the above supposition is exact, ıt leads to the follow- 
ing result: all the Peruvian canta of the Titicaca fom, offermng the 
above-described exostoses, are those of male individuals of high 
caste, having their sixteenth year; and the appellation 
“Inca mama,” hitherto applied to flattened Peruvian skulls, 1s 
inexact. Deafness was not the necessary consequence of these 
exostoses, the narrowest aperture of the meatus auditorius being 
sufficient for the perception of sounds 


Dr, Glatter on the Influence of Race-diffcrences on 
the Vital Processes 


THis influence is evident in the descendants of an Italian 
colony, Irving at Lembeig, who are in the habit of entrusting 
themselves for treatment to native Italian physicians, who, accord- 
ing to their custom, treat their patients with frequent bleedings, to 
the amount of 8 to 10 ounces, without any damage to thei health. 
Poles, submitted to the same treatment, often suffer bad 
consequences from it The natvesof Alpine regions established at 
Vienna are endowed with a high degiee of vitality, and generally 
of longevity. The Servians ore very piolific in their native 
country ; noth of Mohacs, however, the number of births among 
them uw diminishing, so that the population of Serman places a 
proaches extinction Births are numerous and easy, and dea 
comparatively few among jews in every country, thus proving 
thelr strong accommodative power, and uently their 
aptitude for commercial business. At Pesth, fe mer- 

ts reach a higher average age thon Christian ones; the 
reverse is the case there among workmen, as tulos, &a 
Suicide ws rarc, mental alienation frequent among Jews. Among 
Magyars, the number of buths ıs modermte, the mortality 
mther peat, and as a necessary consequence, the Slavonian 
population is more and more encroaching on them Notwith- 
standing the veiy notable introduction of Turkish blood during 
the long occupation in the sixteenth and seventeenth century, the 
Finnic race ond characters have suffered but little alteration, es 
proved by the stmking similitude between M and Finnic 
crania, The Hungarian Slovacks possess n degree of 
vitality, and, notwithstanding certain nonons customs (hot wine 
given to women immediately after parturition, and brandy given 
to sucking babes), the mortality among them is anything but 
consklerable. The Wends, h m groups in the Comitnte of 
Wieselburg, are tall, with nail heads, and, notwithstanding 
their inegular and excessive mode of living, attain to a 
good old age. The Germans in the Comitate of Pesth are all 
very prolific, but their number increases but moderately, as the 
rate of moitality is rather considerable. The Roumamians aie 
reported to be generally of small sze, with rather light brain, 
and te be subject to tuberculosis and to œe of the teeth, 


The Poles are more affected by epidemics than the Kuthen‘ans; 
deaths among them me more numerous than buths, while the 
Ruthenian population 1s constantly increasing in numbers. Prof. 
Sigmund has observed in the case of Italians and Spaniards, 
that wounds are more inclined to gangrene than in individuals 
of other races. 


Prof. C. Vogt on a Microcephalous Subject 


THE data conce this subject have been communicated by 
M. de Vilanova, Professor of Geology ot Madrid. His name 
1s Vincenzo Ortis, of Codma, born at Castillon del Duca 
(province of Valencia), ın 1813. The dimensions of his head 
me: facial angle, 59°; circumference of the cranium, 0 46 
metres; upper ach, o'19 m. ; longitudinal diameter, o'14 m. ; 
transverse diameter, 12 m. Hais total length does not eaceed 1 
metre. The sternal limbs are very long, with a 1udimentary 
sixth on each hand; the abdominal members are short, 
with a sixth toe on each foot; his whole body m covered with 
long hairs. Huis character isiather meek and timid ; when irri- 
tated he tears his clothes without doing harm to othas. Hes 
unable to speak, but makes very expressive inces. His mode of 

on is by leaps. The compaiatively advanced age ol 
-nx years, and the existence of sia and toes, make 
Ortis an exception among Microcephalons subj 


SOCIETIES AND ACADEMTES 
LONDON 


Royal Society, Jan 13.—The following papers were 
read:—‘‘On the Mineral Conslinents of Meteorites,” by Nevil 


Story-Maskelyne, M.A., Professor of Mineralogy in the Uni- 
vasity of Oxfoid, and Keeper of the Minmal Department, 
Bntish Museum, Communicated by Piol H. J. Stephen Smith, 


F.R.S. [We are compelled to postpone an abstiact of this 
r, 
a ee Fluoride of Silver.” Part I. By George Goie, F.R S. 
This communication treats of the formation, pr uon, analyse, 
composition, common ph properties, and chemical behaviour 
of fluonde of silver. e salt was prepared by treating pwe 
silver carbonate with an excess of pwe aqueous hydrofluavic acid 
ina platnum dish, and evaporating to diyness, mith certain pre- 
cautions. The salt thus obtained invanably contains a small 
amount of fiee metallic silver, and an also tiace of wete: 
and of hydrofluonc acid, unless special precautions mentioned me 
sel It was analysed by various methods: the best method 
of determining the amount of fluorine in it consisted in evaporat- 
ing to dryness a mixture of a known weight of the salt dissolved 
in water, with a slight excess of pure and perfectly caustic hme in 
a platinum bottle, and gently igniting the residue at an incipient 
1ed heat until it ceased to lose weight. By taking pioper cae, 
the :esults obtained aie accurnte. The reaction in this method 
of analysis takes place ‘according to the following equation: 
ls a CaO = CaF, + 2Ag+QO. Sixteen parts of oxygen cx- 
pelled equal thirty-eight parts of flaomne piesent One of the 
methods employed for determining the amount of silver consisted 
in passing dry ammonia over the salt in a platinum beat and 
tube at a low :ed heat. The results obtained in the various 
analyses establish the fact that pure fluoride of silver consists of 
nineteen parts of fluorineand 108 of siver. Argentic fluoride is 
usually in the form of yellowish brown earthy fiagments; but when 
rendeied perfectly anhydrous by fasion, it is a black horny mass, 
with a supeifictal tin lustre, due to particles of free silver. It is 
extremely deliquesceng and soluble in water; one part of the salt , 
dissolves in ‘55 part by welght of water at 15°53 C.; it evolves heat 
in di-solving, and forms a strongly alkaline solution. It w nearly 
insoluble in absolute alcohol. e specific gravity of the earthy- 
brown salt ıs 5'852 at 15°°5 C.; the specific giavity of its aqueous 
solution, at 15°°5 C., saturated at that temperature, is 2 61. By 
chilling the satmated sdiution, it exhibited the phenomenon of 
supersatuiation apd suddenly solidified, with evolution of heat, 
op immersing a platinum plate in it. The solution is capable of 
being i and yields crystals of e hydiated salt, the act 
of crystallisation is attended by the singular phenomenon of the 
remainder of the salt separating in the anhydrous and apparently 
non-crystalline state, the hydrated salt taking to itself the whole 
of the water. The fused salt, after slow and undisturbed cooling, 
exhibits crystalline markings upon its surface. The dry salt is 
not decomposed by sunlight; it melts below a visible 1ed hent, 
and forms a highly lustrous, mobile, and jet-black liquid. It uw 
not decom d bya red heat alone, but m the state of semi- 
fusion or of complete fusion it 13 1apidly decomposed by the 
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moisture of the air with separation of metallic silver; dry air 
does not decom jt In the fused state it slightly corrodes 
vessels of platinum, and much more fieely those of silver. The 
salt in a state of fusion with platinum electiodes conducts elec- 
tricity very freely, apparently with the facility of a metal, and 
without visible evolntion of gas or corrosion of the anode; a silver 
anode was rapidly dusotved by it and one of lignum-vite charcoal 
was gradually corroded. A satmated aqueous solution of the salt 
conducted freely with electrolysis, crystals of mlver being deposited 
upon the cathode, and a black crust of xide of silver upon 
the anode; no gas was evolved; with dide solutions gas was 
evolved from the anode. By electrolyms of anhydrous hydro- 
flumic acid with silver el es, the anode was rapidly corroded. 
The electiical order of substances in the fused salt was as follows, 
the first-named being the most hve: silver, platinum, charcoal 
of lignum-vitee, ium, gold.- In a dilute aqueous solution 
of the salt, the order found was: aluminium, magnesium, silicon, 
indium, rhodium, and carbon of lignum- a erp a silver, 
palladium, tellurium, gold. The chemical viour of the salt 
was also investigated. In many cases considerable destruchon of 
the platinum vessels occurred, either in the experiments them- 
selves, or in the of cleaning the vessels from the 
products of the reactions. Hydrogen does not decompose the 
dry salt, even with the ald of sun-light, nor does a stream of that 

decompose an aqueous solntion of the salt, but the salt 
ae dly and perfectly decomposed a aa ges at an incipient 
red heat, its metal being liberated. Nitrogen has no chemical 


` effect upon the salt, even at a red heat, nor u its aqueous 
absorbed. by the acy 


- red heat, nor upon its 


~ 


solution. Dry ammonia gas is copiously 
salt. In one experiment the salt absorbed about 844 times its 
volume of the The salt in a fused state is rapidly 
and ectly decomposed by dry ammonia pas, and its «lyer 
set iree. A saturated solution of the salt is also instantly 
and violently decomposed by shong aqueous ammonia. 
has no effect ether upon the salt at 15° C., sl Sa 
solution. Steam perfectly and 
rapidly decomposes the salt at an incipient red heat, setting free 
all ite silver. No chemical change took place on ing ether 
of the oxides of ni over the malt in a state of fusion, By 
ing anhydrous hydrofluoric acid vapour over perfectly anhy- 
and previ 
distinct a of the existence of an acid salt was obtamed. 
This acid salt is decomposed by a slight elevation of temperature. 
Numerous experiments were made to ascertain the behaviour of 
tic fluoride in a state of fusion with chlorine, and great 
difficulties were encountered in consequence of the extremely 
corrosive action of the substances when brought together in a 
d, charcoal, 
By heati è 
y of 


tly of gold, an analogous double salt, same absorption of 
ank and produchon of 1arefaction was- uced. And 
employing vessels partly com of ed graphite, a new 
compound of fluorine and was o 


‘‘ Approximate determinations of the Heating Powers of 
Arcturus and a Lyre.” By E. J. Stone. -»+About twelve months 
ago the author began to make observations upon the heating- 
power of the stars, At the February aggre the Royal 
Astronomical Society he first became aware of what Mr. Huggins 
had done upon this : his ts, however, did 
not ap to the author to meet the culties. After some 
ala he arranged bis paratus in the following novel manner: 
—He uses fru pairt of plates of co eof antimony and 
bismuth. The areas are about (0 075)" inches, and their dis- 
tance is about o'a5 inch. The are jomed over in opposite 
directions to the terminals of the a ax] galvanometer. The 
whole pile is screwed into a tube of one of the negative eyepieces 
ofthe great equatorial This completely shuts the pile up m the 
telescope-tube, A thick flannel bag is then wrapt over the eye- 
piece and terminals, The bag is prevented from actually touching 
the case of the pile, and is useful in the uregular action 
of the case of the pile and terminals, The wires 
lira ae the terminals of the pile to the observatory library. 
The two faces of the pile are so nea ly alike, that the currents which 


the- 


are generated by any equal heati Aa a E 7 
feeble, Tha! eeo Aig deed o ial hoa 

between the two faces, and allowed to remain thus until the 
needle is nearly steady at the rero. The star is then placed 
alternately upon the two faces, and the corresponding readings” 
of the galvonometer taken as soon as the needle appears to have 
taken up its position, which usually takes place m about ten 
minutes, The author next referred-to the way in which he refers his 
1esults to those produced by independent sources of heat at 
known distances, The mean result of the observations on two 
nights 1s 0°°0198 F., as a measure of the heating effect of Aicturns 
in rawing the temperature of the plate of antimony and bismuth 
when the heat 1s condensed by the Se piis of 12°75 inches. 
The direct effect without object-glass d be o*-oo0000685 F. 
The author had not yet determined the coefficient of absorption for 
the object-glass, but if it be provisionally taken at 4, the direct heat- 
i ect of Aictums =0"00000127 F. The result may be 
otherwise slated as follows :—That the heat received. fom 
Arcturus ws sensibly the same as that from the face of a Leslie 
cube contain: ee ee In the case of a 
Lyree the heating is m0’ . Thisiesult is so much 
smaller than those obtained from Arctmus, although the obser- 
vations of Arcturus were made under more unfavourable circum- 
stances, that the author cannot but regard it as a fact that the 
star Arctinus does give us more heat than a Lyre—a result 
probably due to the same cause which gives rise to the difference 
1n colour between these stars, viz, the ter absorption of the 
red end of the in the case of a Lyne than in the case of 
Arcturus, He mentioned that on June 45, 1869, he madea 
comparison between Arcturus and a result gave for 
the heat rece:ved from Arcturus : that home Eyre 292% 
but on account of the obse:vations of a Lyre having been inter- 
rupted by cloud, they were not, howerer, sufficiently numerous to 
elimmate mere errors of reading. From these observations the 
author concludes that Arcturus gives to us considerably more 
heat than a Lys ; that the amount of heat received is diminished 
very 1apidly as the amonnt of moisture in the air increases ; that 
nearly the whole heat is intercepted by the slightest cloud ; that 
as fist approximations, the heat from Arcturus, at an altitude of 
25°, at Greenwich, m about equal to thet from the cube containing 
bolling water di a distanco of 484 Ank The heat from a Lyræ 
at an altitude of 60° is about equal to that from the cube at e 
distance of 860 yards. The form given to the pile appears likely 
to be useful in many inquiries respectmg differences of heatng 


power. 
Ethnological Society, January 11.—Dr. Richad King in the - 
chair. Col. pen raed greets on the use of the mere or 
pattoo-pattoo of New Zealand, in which he showed that this 
weapon is used asa -Instrument, and should not, there- 
fore, be :eferred to the type of the club. He regards it as havi 
had its origin from the stone celt, since a series of transi 
forms may be traced connecting the two implements. The 
author's opinion on the ,use of the mere was supported a 
letter from the Rer. J. W. Stack, of Kaiopoi, communicated to 
Dr. Hooker, C.B., in which the writer explai that the mere 
was always used for thrusting and not for smking.—A commu- 
nication was 1ead from Dr. F.K S., on some stone 
implements discovered in Bruce Bay, New Zealand, A polished 
stone chisel and a shaipening-stone weie found by a perty of 
mineis m an anriferons ‘‘lead.” Advancing inland from the 
present shore of the bay, several distinct belts of land may be 
obsei ved, each charact i ion; and it was ` 
in the fourth belt, at a distance of 525 feet from the present 
high-water mark that these implements were found, e 
are now deposited m the Canterbury Museum, N. 
Aon these polished implements are much more highly 
finished than are the roughly-chipped implements hitherto found 
in or near moe-orens, the author does pay aah a a Abieadt 
opinion on the relative antiquity of the two : Indeed, he 
consideis it probable that they may have been simultancously 
by two races ing in the islands—the more highly-civilised 
polished tools and dwelling near the coast, while the 
ahahieats of the mterior retained the use of ere ae 
implements, and followed the dinornis as it retreated d. 
Mr. Bonwick referred to the gieat antiquity of these gold-beaı 
terrace-deposits.—At the same meeting Dr. Gustav Oppert 
a paper on the Kita a Karl-kital, a aie a T 
about ooo persons, dwelling near the Caspian e 
Rie rovince of and in the Siberian district of 
Guldja. ey are the d ants of a iace which once ruled 
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over China and Central Asia’ One of their 
ge was Hrane by the author with wih tee £ aati 
ohn or ohannes, Dr. Oppert referred to the 

names of m the Tatars as names and 

nee of dynasties—such as Iron dynasty, Golden dynasty, 
&e. Accoiding to their own historical records, the Tatars had 
come from a e n pa Dr. Hyde 
Clarke a the valuabl brought 
forward in the present the La ade mode in which 
comperative philo ty ate employed. He alluded to the 
aegis aa the declme of the great empire of the 
ee aid iemitel i tothe lability of way ami l dominant tact 
to hold in subjection a large population composed of mixed races. 
Royal Microscopical Society, January 12 — The Rev. 
J. B. Reade, E.R.S., president, m the chair. Mr. J. Brownmg 


read a paper on a new mode of bands, 
Mr. Browning descnbed an adaptation, by , of the micro- 
meter screw to the microscope, which afforded an casy and 


accurate method of measuring the bands of the absorption spec- 
trum, and the invention was ed asa valuable improvement 
on the method hitherto employed for the purpose. —Afr. W. S. 
oe F.Z.S., of the British Museum, read a paper on ‘‘the 


cuia of the their modification of 
oc aa and impoitance of characters as a basis for 
genuine and c diagnosis,” was illustrated by 


gerne and spe guia” "Tt paper wa ear y 
the various species—In consequence of the time occupied by the 
reading of the previous papers, a contribution from Mr. A. 
Sanders, M.R.C S., “ On an undescribed stage of development 
of Tetrarkynchus corallalus” was taken as read. 


DUBLIN 

Royal Irish Academy, January 10,—Sir Robert Kane in the 
chair. The Rev. Dr. Dickson read an account of some portions 
a na gracile acdc with a ofthe per 
and compared it with the sr Sa aah of the per- 
aes copy of this work in the abseil eee of 

Letpsig. It is an excellent specimen of ecm Mis 
fragments in the prope fe Japri to have been portions of an early 
volume, as as of one printed with great care, and 
onged to the edition in small folio of twenty-four leaves printed 
on the one side.—-Dr. John ag ai ou aa eae “llumi- 
nation of microscopic objects.” One of the most important im- 
ents of late years in object-glasses of high powers has 
Pear ihe immersion of objectives of a particular construction into 
a film of water placed on the glass covering the object, TE 

it is found that the definition, light, 


woking distance are each much Wee eae 
paper was to show how the present princi could be 
umination of 


lied with great advantage to the general 
abies The results of some experiments were then detailed. 
enham’s paraboloid was altered as follows: the tip was 
flat, and a Sf water wan h dac bateren iad the cade 
surface of the glass slide containing the object, free action of the 
movements being thus allowed, and no light was lost. This 
form of illumination is suitable to all kinds of axial illummation, 


th it is bat nght to add that it has practically been tried 
in a form co ta Wenham's loid Details of the 
construction of the paraboloid, its size, and curvature were given; 


and the paper uded by the author for this mode of 
iumination the following advantages :-—1. Objects are seen by 


light reflected from their surfaces, and, if fom their 
interiors. 2, No dis light impinges on the retina, 3. All 
thadows are avoided. 4, The oblique rays of are econo- 
mised. 5. The lentis purely achromatic 6. interior of 


parhally ee ae a 7. Definition is im- 
proved, 8. It is easy of application ; and, lastly, it is not ex- 

ive —Dr. Stokes presented, on behalf of W. The De Visme 
Race , A lage stone celt found in Ireland. A copy of the 
second 


ume of the “Brehon Laws,” just published, was laid 
on the table, The following were elected die i :—W, Archer, 


Professor R. Bail, R. Day, Sir T. Exmonde, Bart, T. A. Jones, 
Rey. J. P. Mahaffy, ad T P P. Reilly. 
PARIS 


Academy of Sciences, January 10, ~~ M. Delaunay com- 
municated a memoir on the phymcal constitution of the moon, 
and Father Secchi one on the constitution of the solar corona, 
aod some ties presented by-rerefied gases when ren- 
dered incandescent by electric currents: we shall [return to 


these papers,—M.. Becquerel presented the second part of his 
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eighth memoir on electro-capillary phenomena, in which he 
eee otha! Gaia eu T other currents.— Af. E. 
Becquerel communicated a note on the determination of weak 
electromotor forces, in which he described a method of deter- 
Mining the amount of force develo in c bodies and 
their pert.—M Piarron di M communiceted the second 


demonstration of Enuclid’s tulate 
M. Bertiand, was raised by the open- 
AL Lionnet on the 27th 


when we attempt to demonstate 
ulate; and M. J. Houel, the umposmbility of demon- 
o principle of the ry of parallels by means ofa planc 
fee M. Fuix called the attention of the m to a demon- 
stration of the postulate, md ent of the 1 of infinity 
To ann eae o —In a memo on nitrous acid 
b Frémy, the anthor stated that pue nitous acid dis- 
solves without decomposition in a excess of cold wate, 
but that it is split into nitric acid dentoxide of nitrogen by 
the addition of pulvernlent bodies, He also referred to the 
reducmg p ties of nitrous acid, and to its behaviour and 
modification by substitution under the influence of hydiogenated 
bodies. —MM. Odet and Vignon a paper on the action 
of dry chlorine upon dry nitrate of ulver, ın which they descnbed 
an experiment confirming their previous supposition that in the 
preparation of anhydrous nitricacld by this m the 1eaction 
combines two phases, namely: I. Production of chloride of 
azotyle with evolution of oxygen; and 2, Reaction of the chloride 
of azotyle upon the excess of nitrate of silver.—A memoir was 
also ted by M. A. Boillot, on the synthesis of hydio- 
sulphuric acid by ing flowers of sulphur to the action of 
Be eee Sagara ; and one by M. T. 
of the mimeral contents of the 
waters o sable las — OOM Fell adire a 2 A eel aE 
note by M. Gangain on the manufacture of arahe al gens 
MM. A. Riche and P. ae ee 
factme of tom-toms and cymbals —Of biological papeis only 
few wee communicated, the chief one being a continuation of 
M. Lacare-Duthier’s researches upon the ADT l the 
Mollusca, in which the anthor treats of the Lamalibranckiate 
Ac or ordinary bivalved molluscs.—-M. Colin discussed 
the question whether there is any relation between the mtelligence 
of animals and the development of the nervous centes, and 
showed by numerous tables teat there in ko Oac elon erreen 
the size of the encephalon and the observed int 
Bergeon noticed the of the lechrymal glands, which he 
considered to be chietly the moistenmg of the air passages, and of 
the air passing through these to the lungs, so that are really 
commected with the function of 1espuation.—M. uyn de 
Lhuys communicated an extract from a letter noti the attacks 
of an Acarus upon the grape-vines at the Cape of Hope 
The parasite is said to Ive upon the roots, between the bark 
and wood of the plants. 


ae 


ce —~-M, 


VIENNA 

a cg Academy of Sciences, December 9, 1869,— 
hata communicated the first pert of a cntical 
eae J the olophous family of Bate. It treated of the 
genera Cateps, Phylibrhsna and Aselisa.—Director Tschermak 
a memoir on the form and composition of the Felspars. 
—Dr. J. Peyritech communicated a memoir on abnormities of 
structure in the Umbelliferse, containing the description of a 
series of malformations of the flowers in Cares: Caridi, Dancus 
Cares, Torts axthriscus, and FPencedanum Chabres.—In con- 
nection with these the anthor discussed the axial or carpellar nature 
of the fruit of thé Umbellifere, and remarked that such cases 
show that the distinction between leaf and axis is not well founded 
in nature-—M. Schrauf noticed the occurrence of Brookite In 
eee Cawradi, to the south of Chiamut in the 
Tavetech valley of Graubundten.——The table of observations at 
the Central Meteorological Observatory, for the month of 

November, was communicated. 

December 16, 1869 — Professor Reus communlented a 
memoir by Dr. Manzoni “On the Itallan Fosnl Bryozoa,” in 
ae eee papa oes Habe ara 
present paper related to the genus Letralia, of which 
the author described and figured 21 species, 15 of them as new 
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' forms. Of the species described, 12 are from the middle 
miocene of Turin, 4 from the middle pliocene of Castelarquato, 


tect t Ramin Clue ease ocene of the e bone 


A. Wincliler presented 
Span eg te a and methods to the theory 
of definite integrals.—Dr. Tiele, of Bonn, and Dr. T. lrer 


communicated statements of the elements of Comet IIL, 1869, 
and the latter a memoir on the determination of the a 
comet.—Professor E- Hering presented a first a 
influence of respiration on the circulation of the satiate 
he maintained that the system of the vasomotor nerves expe- 
iiences a periodic inne vation by the respiratory nervous cente 
which causes periodic contractions of the muscular coat of the 
vessels. These he regarded as respiiatoty movements of the 
- vascular system.—Dr. F. Steindachner communicated the 
second portion ofthis memoir on the Fishes of the Senegal, ın 
which he described the a8 in number) ip, Anabatdey the 


families Gobiide, M ae 
Pleuronectidæ, end a part of the Sdaridæ. Four of 
described as new, namely: Flesris set ae 
and Lebretonis, and Afi Dumerils, e first two belong 


to Bleeker’s sub-genus Cults, the prenously known ta- 
tives of which occur m the Indian Ocean and Polynesia, The 
author regarded Chromir messambicus (Peters) as specifically 
distinct from C. niloticus, Hemschromis hiiacuiatus and anritts 
(ul), and Æ. gidtatws (Gilnther) as vaneties of one species, 

pirin f acutirostris (Gunther) as identical with C. miere- 
digas c), and Hal sire (Bleeker) with G. melaneprerus 

the same author. 

BERLIN 

German Chemical Society, Jan 1a, — The fol- 
lowing papeis were read :—Wichelhaus, “On a base isomeric 
with de of ammonium.” By the aclion of the tribasic 
formic ether CH (OG,H,), on acetamide H,0, a bese of 
the follo composition, CH. NC,H,0.NHC,H,O, was 
obtained. this substance is conveited water intu the acetate 
of the new base CH.NH.NH, The (sitet krole I quid, 

ug crystallised salts. Philipp, ‘On perchloride of iodine ue 
aS "On the ethylides of of thallium ;” P. W. Hofmann, 
“On the manufacture of sulphuric acid.” The author, who is 
at the head of the manufactory of Dienze in France, accounts for 
the loss of oxitles of miltogen in the manufactwe of sulphunc 
proving that these oxides are partly redticed to nitrogen, 
ane eg sulphutic acid in the e A sinks below a cer- 
tain strength. The loss can therefore be avoided by carefolly 
the steam admıtied into the chambers. —Schoras, (1) 
‘(on the influence of sunlight on the teduction of metallic 
chloildes through oxalic and tartaric acids ;” (2) “On the 
colorisalion of dry plaunocyanides through traces of mon- 
ture.”"— Fnedel] aud aden igs "On silcopropioaic acid ;” 
Tieman, ‘On derivatives of guanidine ; ” Junning, ‘' Mechanı- 
cal explanations of chemical icachuns;" Schuchard, ‘tOn the 
pieparation of zirconium,” 
BONN 
— Lower Rhenish Soclety for Natutal and Medical 
Science—— Sectsex, November 13. — Profesor Binz 
exhibited a new body, “ Dihydrozylchinin,” obtained by G. Kermer 
from quinine by treating the latter with potassic e 
It gives all the reactions of the iod, but rom it 
amongst other things in the want of basc pioperties and the 
absence of inflnence on the organ of taste. It hkewise differs 
from it essentally m its Peel pi poena bemg entirely 
indifferent even in large gave an account of 
new a ancy ofaromatic acids. He has obim phenyl-acetic 
Monochloroacetic acid, and brombenzol by treatment 
an finely-divided mlver.. Profemot Kekulé communicated the 
results of some ents of Dr. Thorpe, showing that bromme 
fres from iodine enters thé ethyl- p nee ethyibenzole even ata 
low temperatue, and thar from emoud iBus furmed venons 
derivatives can be obtained, some of which have alieady been 
rovéed by Bérthelot. Dr. Budde geve a preluminary report on 
fis researches on the electri conductivity af hydrogen, oxygen, 
and nitrogen, at varous pressures His results agree most nearly 
with those of Faraday, and show a gieater decrease of resistance 
than of premure. 

November 27.—Dn Muck communicated his recent reseuiches 
on the formaion of ic sulphide irom various manga- 
nese salts and various soluble sulphides. Profesor Rhittbansen 
likewise made some communwahons on the occurrence (not 
hitheito observed} of amygdaline in vetch seeds. 
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THE object which it is proposed to attain by this periodical may be broadly 
stated as follows, It is intended: 

FIRST, to place before the general public the grand results of Scientific Work and 
Scientific Discovery, and to urge the claims of Science to a more general recognition 
in Education and in Daily Life; 

And, SECONDLY, to aid Scientific men themselves, by giving early information of 
all advances made in any branch of Natural knowledge throughout the world, and 
by affording them an opportunity of discussing the various Scientific questions which 
arise from time to time. 

To accomplish this twofold object, the following plan is followed as closely as possible. 

Those portions of the Paper more especially devoted to the discussion of matters 
E to the public at large contain: 

rticles written by men eminent in Science on subjects connected with the 
various points of contact of Natural knowledge with practical affairs, the public health, 
and material progress; and on the advancement of Science, and its educational and 
civilizing functions. 

II. Full accounts, illustrated when necessary, of Scientific Discoveries of general 
interest. 

III. Records of all efforts made for the encouragement of Natural knowledge in 
our Colleges and Schools, and notices of aids to Science-teaching. 

IV. Full Reviews of Scientific Works, especially directed to the exact Scientific 
ooo gone over, and the contributions to knowledge, whether in the shape of new 
acts, maps, illustrations, tables, and the like, which they may contain. 

In those portions of “NATURE” more ,especially interesting to Scientific men are 
given : 

V. Abstracts of important Papers communicated to British, American, and Continental 
Scientific societies and periodicals, 

VI. Reports of the Meetings of Scientific bodies at home and abroad. 

In addition to the above, there are columns devoted to Correspondence. 
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PROFESSOR TENNANT, F.G.S., will 
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another colin musua Mees, not o 
on account of the Professors beautiful demonstration of 
the presence of organic dust in our Londan atmosphere, 
but from the manner in whch he has sought to connect 
this presence with certain theories of disease held by 
part of his audience. 

‘The revelations made by an ordinary sunbeam passing 
through a hole in the shutter are familar enough; and the 
changes produced on the beam by a candle flame ora red. 
hot poker (an experiment used long ago by Dr. Wollaston 
for another purpose) will show in a songh: manner the 
nature of the investigations. 

Their practical result may be thus stated: London air 
contains a large amount of organic partcles powerfully 
reflecting a light thrown upon them; and these particles 
cease to reflect light when the air containing them is 
submitted to the action of a high temperature, or when it is 
passed througha strainer or filter. Some of the appearances 
produced by certain modifications of the experiments are 
stnking. Such, for example, as the disappearance of 
reflected light when air of a temperature below the incan 
descent point is made to 1ise through the beam showing 
the dust; or when certain gases are used instead of 
warmed air. In these cases the reflection ‘of light from 
the dust particles disappears, and blackness takes its 
place. We are not, however, convinced that the Profes- 
sors explanation of this striking phenomenon is quite 
tenable, It presupposes a rapidity in the gas and air 
currents greater than can be followed by the more sluggish 
dust particles; so that these are left behind, or thrown to 
one side, and the rarefied air or gas deprived of dust par- 
ticles enters the beam, and becomes invisible from absence 
of reflecting particles, 

One would suppose that, sooner or later, the particles 
must follow the air in which they float, unless the heated 
air or gas become so much lighter thar the particles 
that the latter will tend to fall downwards. This point, 
however, is one which admits of further demonstration. 

The microscope, on its side, has not been behindhand 
in the same field, and has told us something more about 
this organic air dust. It is found to vary in character 
according to the objects from which it proceeds, apd 
according to the degree of ventilation in an apart- 
“ment. A microscopist, with his air analyser, would 
very likely have told Professor Tyndall’s audience 
how they were breathing fragments of each others 
clothes, and the scurf skin of each others hands 
and faces, besides other matters brought into the 
Institution by the listeners, or wafted in through the 
windows; and if a whiff-of sewer air had entered 
the room, living wtériones would probably have been 
among the subjects of the microscopist’s demonstra- 
tion. Chemistry also has been at work in the same 
direction, and by means at her disposal she has been able 
to estimate approximately the amount of organic matter 
in air ; and this applicanan of chemical methods is now in 
common use for determining the state of ventilation 
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We cannot help feeling, however, that 
have been well if the able lecturer had cx 
statement strictly to the scientific aspe 
subject. The germ theory of disease has 
common with it, and yet it was referred to as 
that the fact of organic dust existing in thea 
the existence of “disease germs,” as they are < 
probable than they were before. In scientific 
cannot accept mere theories for facts. Let th: 
of disease germs first prove their existence 
possibly optical and microscopic analysis will 
on their mode of conveyance. 

In imperfect science, as in other imperfect 
first false step may lead anywhere, as the follor 
from Dr. Bryden’s singularly interesting repor 
cholera, one of the supposed germ diseases, wi 

“ The facts of the first European invasion show 
transmission did not account for all the phenome 
such as the transmission of cholera by fomites, and t 
infection of attendants on the sick. Hence there 
(a) the doctnne that cholera might be propagated l 
tercommunication, and, as the latest p of this 
find the confident assertion promulgated as a truth, 
is always and not occasionally so pro ed 
up this assation it was necessary to e 8 
sumption or theory. And hence arose the doct 
cholera is multiphed im the human economy. ] 
must have stood alone and unsupported, unless it co 
how and where the canldplication k took place, Anc 
to the starting of the third theory (ec), which asserts 
is multaplied m, and is around by, the intes 
tions of those already mifering from the disease. I 
although urged in the most forcible manner, did not 
culties; and there arose the demand that rt should be t 
by a fourth th In relation to this demand, the 
(d) alleges that e evacuations of an individual in Y 
hes not become apparent, and never will appear, 
means of spreading cholera around.” 


By endeavouring without observation to att 
ledge which can only be arrived at by observa 
has, in this instance, walked round in a cir 
science outside. In great questions affecting 
and life of nations, theories are quite out of p 
do no good, cost money, and bar scientific pr 

Practically, sọ far as health is concerne 
Tyndall has given us a scientific account, not 
tain optical properties of impure air, but lik: 
benefit of several popular practices, such, for 
hghting fires during epidemics to purify the 
of gaure curtains in malarious districts as : 
against fever, covering the mouth with a c 
sleep in fever countries, and the like. He 
given us an additional means of estimating t 
impurity of the air we breathe, He has shor 
purifies, more or less, impure air; and that 
can be deprived of its suspended impurity by 
as is the case with water. On the real prox 
cause of disease, if such there be, no new lig 
yet thrown either by the optician, the micr 
the chemist, 









ANONS [Ter 
Maxwell T. Mas 
ilusthatons by E. 
Ray Society. 1869.) 
N the volume before us we have the Most colt 
„account that has yet been given to the public of the 
yarious aberrant forms which are from time to time pre- 
sented by the different o1gans of which plants are com 
Such investigations are no mere idle amusement for the 
cisure hours of naturalists, but have an important scientific 
mates Since botanists have attempted to arrange the 
vegetable 


kingdom m a classification ing a higher 
claim to the ttle of i natural” 


than that proposed by Lin- 
neeus, it has been acknow- 
led that the true, though 
hidden, relationships of a 
enus may often be indicated 
yan abnormal or monstrous 
variety. A new interest bas 
been given to these inquiries 
by the theory, now so gene- 
rally adopted by na ists, 
that affinity in structure is 
but an indication of con- 
sanguinity in descent; these 
exceptional forms or “sports” 
being regarded as frequently 
reversions to an ancestral type 
of structure. Aput, however, from such modifications as 
ire of impoftance in systematic botany, there are others 
ybich are noteworthy as throwing light on controverted 
points in morphology, and 
on the relation to one ano- 
ther of the different organs. 
Among these are the exact 
morphological character of 
the viewed inthe light 
of a metamorphosed leaf; 
and of the so-called “in- 
ferior” ovary, whether its 
covering is to be considered 
as a united calyx-tube, or 
as a modified continuation 
of the axis. The occasional 
substitution of one organ 
for another is carried to a 
far greater extent in the 
vegetable than ever appears, 
even occasionally, in the 
animal kingdom. As Dr. 
; Masters remarks, the animal 
physiologist would regard as 
an incredible monstrosity 
the replacement of sperm- 
cells by germ-cells, or the 
converse ; although these 
are comparable to abnormal 
growths, of which several 
are recorded, where ovules 
are borne by stamens, or 
pollen is produced inside 
ovules. e two wood-cuts 
which we give illustrate 
these. remarkable trans- 
formations. 

De Candolle was the first 
systematic botanist to draw 
. attention to the umportance 
{ Vegetable Teratology: he was followed by uin- 
‘andon, Morren, and others; and the great woik of 








Ovulk-bearing Anther of Cucurbita 
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but this plan would involVe™™ ution, from the 
frequency with which it happens that similar organs are 
abnormally affected in the same manner; as when the 
parts of the calyx and corolla are both unduly increased 
in number. The plan adopted by Dr. Masters, though 
very artificial, possesses the advantage of clearness and of 
easy reference. He divides the phenomena of Teratology 
into four sections: I, Deviations from ordinary Arratige- 
ment; 2, Deviations from ordina:y Form; 5 Deyieuens 
from ordi Number; 4, Deviations from ordinary 
Size and Consistence; each with several subdivisions. 
Until we know more of the cause of these variations from 
ordinaiy structure, a more scientific classification would 
anpe to be hopeless, 

e work is essentially one of reference, a collection of 
facts rather than a statement of theories. An enormous 
number of instan illustrative of every conceivable 
variation from normal stru has been collected with 
unwearied assiduity from English and foreign records, 
and with that personal knowledge of the subject which few 

to so great a degree as the author, Where Dr. 

asters so far strays from his subject as to enter into 

morphological questions, as when he discusses the irre- 

monandrous flower of Orchids, we are tempted to 

soa Ee he had permitted himself more digressions of 
the kind. 

The text is illustrated by a large number of woodcuts, 
original and copied, which add greatly to the clearness of 
the descriptions ; and not the least Saheb rtion of the 
work is the long list of references at the end of each section 
to pa and monographs bearing upon it, forming a 
complete bibliography of the subject. In the lists of plants 
which are mentioned as peculiarly subject to de- 
scription of malformation, we could wish that more care had 
been taken not to designate the same plant by more than 
one scientific name, a practice confusing to the student. 
We also t that in some instances recognised botanical 


terminology has been departed from; as in the distinction 
drawn by Lindley and Oliver between “regularity” and 
symm These, however, are but minor defects in.a 


íí » 

work which we can cordially recommend to all students 
of botany, who are interested in the real structure of the 
various organs of plants. A. W. BENNETT 


ATIFIELD'S CHEMISTRY 


Chenustry: General, Medical, and Pharmaceutical, in- ` 
cluding the rege: Y the British Pharmacopaæia, 
+ By John Attfield, Ph.D., F.CS. 1 vol. pp. 624. 


(London: Wan Voorst.) 


THIS book is mainly intended to supply the want of a 

manual more expressly suited to the requirements of 
students of medicine and of pharmacy. A work of this 
nature necessarily differs in many particulars from the 
ordinary run of chemical manuals, and it would be unjust, 
therefore, to judge of it altogether by the standards gene- 
rally employed in determining the degree of excellence of 
such books. It is obviously impossible for the medical 
student to make himself acquainted with the multitude of 
organic compounds known, the greater portion of which 
are simply interesting to the scientific chemist on account 
of the theoretical opmions based on them; and hence it 
would manifestly be absurd to censure the author of this 
book for the fact that much of what constitutes modern 
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organic chemistry is either but cursorily treated, or al- 
together omitted. Nor, on the other hand, should he be 
blamed for giving what might otherwise appear undue 
prominence to the descriptions of substances which are 
simply interesting from the fact of their application as 
remedial agents, but of which the chemical constitution 1s 
either entirely unknown or but imperfectly understood. In 
all that concerns the most :mmediate objects which the 
author had in view in its compilation, his book 1s a faithful 
1ecord of the present state of the science, Thus, on page 
353 we notice a very complete description of the method 
of preparing the newly-discovered alkaloid apomorphia, the 
1emarkable physiological effects of which have lately attrac- 
tedsomuch attention. The plan of the work is entirely novel 
The author commences with some very pertinent advice 
to candidates as to the best method of studying the book 
in order to fit themselves for examination by the various 
boards. After the usual introduction, the student passes on 
to the practical study of the general properties of the non- 
metallic elements, and when he has familiarised himself 
with the various manipulative processes, and acquired a 
certain amount of chemical knowledge, he proceeds to the 
study of the general principles of chemical philosophy. 
The properties of the various metallic elements, their 
official preparations, and the tests employed in their 
detection, next engage his attention; after which he is 
put through a systematic course of qualitative analysis. 
The student next occupies himself with the study of the 
compounds of vegetable and animal origin, with the re- 
actions of the alkaloids and of someother organic principles, 
and of the various substances which the author dis- 
tinguishes as Galenical,and which can only fairly beregarded 
from a pharmaceutist’s point of view, many of them being 
“not yet brought within the grasp of the chemist.” The 
princrples of toxicology, and the various methods employed 
in the examination of morbid urine and calculi, are then 
explained, and the different classes of official, Galenical, and 
chemical preparations enumerated. A course of quanti- 
tative analysis, sufficiently comprehensive for the student’s 
requirements, and consisting of both gravimetric and 
volumetric processes, next follows. Several of the gravi- 
metric methods are, however, in our opinion not the best 
at the disposal of the analyst. Thus, for the estimation of 
nitric acid Frankland and Armstrong’s method of deter- 
mining the amount of that acid in potable waters, is the 
only one recommended. This method, although doubtless 
excellently adapted to the purpose for which it was devised, 
13 not, however, generally applicable. We would recon- 
mend the method of Vernon Harcowt to Dr. Attfield’s 
attention. With some slight modifications, this method is 
pronounced by Professor Bunsen, of Heidelberg, in whose 
laboratory it is constantly used, to be by far the best of 
the many processes hitherto proposed for the estrmation of 
nitric acid ; and in the laboratory to which the writer is 
attached it is frequently employed with the most satis- 
factory results, The account given of the processes for 
the ultimate analysis of organic substances also appears 
to be somewhat defective, and the statement that the best 
combustion-furnace is that known as Hofmann’s is open 
to dispute. The furnaces of Eslenmeyer and of Donny as 
modified by Glaser are certainly to be preferred ; indeed, 
we understand that the Berlin professor has already 
renounced the use of the firnace which bears his name, Dr. 
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Attfield is surely in error, also, in recommending (page 460) 
that the boiling point of a liquid should be determined by 
inserting the bulb of the thermometer in the heated liquid. 
Kopp pointed out long ago the errors incidental] to this 
method of procedure. These, however, are defects of but 
minor importance, and may easily be remedied in future 
editions. .We have derived much satisfaction from the 
perusal of Dr. Attfield’s book : ıt is eminently practical in 
its character, and is written with a just appreciation of 
the small amount of time for the study of chemistry at the 
disposal of the student in medicine and pharmacy. 
ELET 


tonnum ee 


OUR BOOK SHELF 


Japanese Shelis.—Fapanische Meeres-conchylten, By Dr, 
C. E. Lischke. (Cassell: 1869.) Quarto, with 14 
coloured plates. 

JAPAN is not less remarkable for the works of its 
people than for its natural productions, Its sea-shells are 
of a mixed character, arctic and tropical. Some specics 
range to the Mediterranean ; for Verticordia granulata of 
Seguenza, from the Sicilian tertiaries, which I have now 
discovered living in the Gulf of Egina at a depth of 130 
fathoms, was lately d by Mr. A. Adams ın the seas 
of Japan, and is descnbed by him as V. senlticostata. 
Another species of Verticord:a—or perhaps more correctly 
flippagus—the H. acuticostatus of Philippi, a Calabrian 
and Sicilian fossil (which occurs also in our Coralline Crag, 
under Sowerby’s name of V. cardtsforstus), is the V. Des- 
Aayestana of Fischer, and V. ¥apenica of A. Adams, from 
China and Japan. The only other known living species of 
Hippagus (Trigonulina ornata, D'Orbigny =. novent- 
costatus, Adams and Reeve) 1s common to the West Indies 
and China, Unfortunately we know far too httle of the 
former and present course of those great currents which 
traverse the ocean in every direction, to be able to explain 
satisfactorily the phical distribution of the marine 
fauna. Nevertheless, although physical data are wanting, 
zoological facts are accumulating ; and Dr. Lischke, as well 
as Mr. Arthur Adams, have rendered great assistance 
by their investigation of the Japancse mollusca. The pre- 
sentis not a complete treatise on the subject ; but it shows 
great care and critical acumen, and it 1s beautifully illus- 
trated. The authoris Oberburgomeister of the large manu- 
facturing town of Elberfeld, and finds time not only for his 
onerous public duties, but also for good scientific work; 
so that in other countnes besides our own, writers on 
natural history are not confined to the class of paid pro- 
fessors. J. GWYN JEFFREYS 


Chemistry for Schools. —A n Introduction fo the Practical 
Study of Chemistry. By C. Haughton Gill, Assistant 
Examiner in Chemistry at the University of London. 
(London : Walton.) 8vo. pp. xv. and 315. 1860. 

DURING the last few years the subject of science teach- 
ing in schools has occupied so much attention that a 
special class of ‘manuals has been originated for the 
schoolmasters use. Those which treat of Chemistry 
have been in some cases experiments, seldom remai kable 
for true appreciation of thew professed purpose, or, per- 
haps, merely*the pecuniary speculation of an ignorant 
writer. Under such circumstances, it is gratifying to 
meet with a book of this kind, which really is what it was 
intended to be—“a sufficient manual of chemistry for 
schools and junior students, and an aid to teachers wish- 
ing to introduce the science into the ordinary course of 
school study.” 

Mr. Gull’s ience as teacher of chemi and expe- 
rimental physics at University College School appeais to 
have been embodied in his book, if we may judge from 
its decided and perspicuous tone, and an evident intention 
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that the pupil should strive, not only to now, but to | the fly brain. He shows that the fly has a sense-centre 
reason. Te is, indeed, precisely at this point that the | or cephalic ganglia, some thirty times larger than that of 


power and merits both of teacher and writer become most 
apparent; and we have no hesitation in saying that it is 
in this sphere that the efficacious distinction between one 
manual and another lies. 

After “ Directions to the Reader” (as to the most 
advantageous mode of using the book), a list is given of 
the chapters into which the subiect is divid An 
exhaustive series of questions follows each chapter. A 
i great deal of space has been gained by printing many of 

the necessary comments and descriptions in a smaller 
type than the more important text ; and the illustrations, 
tiough generally of diminutive sire, are no doubt large 
e1ough, and certainly distinct enough, for most readers. 
It need hardly be said that the province of Chemtisiry for 
Schools 1s comprised within the limits of the “ metalloids” 
and their immediate allies. The nomenclature employed 
13 throughout what has been termed “ Bervelian,” but is, 
in fact, derived from the hereditary Latin forms, -which have 
been common for .centuries- to the whole of natural 
science, and are still the only ones which can be legiti- 
mately adapted tò the requirements of our own language. 

* The writer terminates with some useful appendices, not 
the least valuable of them being a list of necessary appa- 
ratus and chemicals, with approximate cost. 

Mr. Gill has fairly earned the thanks of scientific 
chemists ; nor will the schools be slow to appreciate a 
manual which has been thus well devised and executed by 
an author who has himself been a successful school 
teacher, 


and 


The Blow-Fly.—A anaes Ai on the Anat. 
Physiology of the Blow-Fly. By Benjamin Thomp- 
son Lowne. (Van Voorst. : 


In this little volume, just issued by Van Voorst, Mr. 
Lowne has treated the subject of his mo ph very 

araa Wa OP meas text is judiciously e oe 
parts, the comprising a neat popular s of the 
o isation of this familiar and n ious little com- 
panion of domestic life; and'the second containing the 
more technical and elaborate account of the author’s own 
dissections and investigations, which are illustrated by ten 
very beautiful plates, engraved by his own hand from his 
own mucroscopical demonstrations. 

The book is eminently satisfactory, as being a clear and 
complete statement of what is known of fly-organisation, 
But it has also, in some degree, the stamp of original re- 
search upon it, and re ts a le amount of 
labour and industry. The nature of the all-embracing 
integuments, and the way in which they are modelled to 
form the external and implements of the creature’s 
active life, are in the first instance dwelt upon. The 
theme then passes on to the examination of the digestive 
and assimilative apparatus, the arrangements for circula- 
tion and a eae the nerve structure, and the organs 
of special sense. It would be possible to pause upon 
enatters of particular moment and ‘interest in each 
one of, these departments of the treatise. But it 
must, for this occasion, suffice to draw attention to the 
explanation of the way in which the so-called false tracheæ 
of the trunk are modelled into an exquismte strainer, to 
enable the fly to draw off the finer and more nutritious 
ee thay are used as 
ood, and to the manner in which the terminal lip of this 
sucking trunk is furnished with supplementary rasping 
teeth and salivary pores, to allow such matters as loaf 
sugar to be broken down and dissolved into a juice also 
available for suction. The description of the manner in 
which the poisers, properly the abortion of the second 
pair of wings, are turned to account as ears which receive 
the vibrations of sound upon termina] knobs, instead of 
within trumpet cavities, 1s also most worthy of notice. 
But before all must stand Mr, Lowne’s demonstration of 


the most portly e, which sufficiently accounts for the . 
energy and vivacity of the insect’s hfe ; and that it has also, 
in common with the bee and the ant, a small rudimentary 
convoluted brain, attached by a little footstalk to the 

and simpler nerve-mass of the head. Mr. Lowne 
holds that the fly clearly exhibits some trace of mental 
faculty, such as memory, in virtue of this shadowing forth 
of true cerebral organisation. 


Terrestrial Physics.—Ueber die Lehre von den Meeres- 
Strouiwn .By Dr. Adolf Miuhry. (Gottingen, 
1869, ndon: Williams and Norgate.) 

THIS is a very successful attempt to introduce something 

like order into the complicated phenomena of oceanic 

currents. The author sketches first the two well-krbwn 
main systems, viz (1) the great west-current which forms 

a belt of nearly 50° of latitude on both sides of the equa- 

tor, and to which the earth’s rotation, combined with the 


Inertia of the ocean, is assigned as cause ; (2) the great 


thermal circulation the poles towards the equator, 
with its compensating current in the opposite direction ; 
both are, according to the author, produced by the differ- 
ence in density of cold and warm water, and he refutes, 
with great knowledge and ity, the opinions of pre- 
vious writers, of Maury among others, who seek the cause 
in differences in the amount of evaporation and rain, 
ae prevailing winds, and the amount of saline matter in 

e sea. 

Then follows an exposé of comparatively local systems. 
Here the author supplants the incompleteness of known 


facts by his own speculations, which are neither always 


clear nor above the suspicion that doubtful points have 
been decided by the author, with a view of confirming his 
own h eses. Thus a ie A secured chapter on the 
currents in the North.Polar Basin rests entirely on his 
assumption that sea-water behaves like pure water as 

the temperature at which it has the greatest 
density. He describes some very crude experiments made 
by him, which prove the fact in his opinion, but are con- 
tradicted by the well-known experiments-of such a distin- 
guished physicist as D who found different points 
of maximum density for different saline solutions. 


Protozoo Helvetica. —Mitihetlungen ans dem Berner 
- Museum der Naturgeschichte tiber merkwhrdige 
TAter-und Pflansenreste der schtoetzerischen Vor- 
welt, Edited by W. A. Ooster and C. von Fischer- 
Ooster. Part J. Basle and Geneva, I Ato. pp. 14, 
map and two double plates. (London : and 
Norgate.) 
THIS is the first fasciculus of a series intended to illustrate 
the palmontology of Switrerland. The work is intended 
chiefly as a means of making known by descriptions and . 
drawings a number of interesting fossils from the animal 
and m kingdom, in part at least new to science. 
ost of these have been derived from the Swiss Alps, and 
are now preserved in the Bern Museum of Natural His- 
tory. It 1s also intended to serve as the organ for shorter 
ee communications from the whole extent of 
wiss territory, the several authors being answerable for 
their own views. The first contains a short paper 
just completed, “On the Red Limestone of Wimmis an 
its Fauna ;” the next will contain plates and descriptions 
of various remarkable fossils from the Swiss Alpa 
Three, or at most four pap eh will form a volume, 
when a title-page and index will be issued. 
We need onlyadd that the plates before us contain 
of fish-teeth (OryrrAzna, sp.), mollusca (/roceramus Brus- 
ftert, and an undetermined ies), and echinodermata 
(Collyretes Fribureensts and C. capistrata), that the-draw- 
ings are of large size, and, except for occasional flatness 
in the shading, well-executed. H. B. B, > 


Fan. 27, 1870] 





ARE ANY OF THE NEBULA STAR-SYSTEMS! 


‘a> may seem a bold question, for it is commonly 

believed that Sir Wiliam and Sir John Herschel—the 
Ajax and the Achilles of the astronomical host—have 
long since proved that many of the nebula are star- 
systems. If we inquire, however, into what the Herschels 
have done and ae we shall Gnd that not only have they 
not proved this point, but that the younger Herschel, at 
any rate, has expressed an opinion rather unfavourable 
than otherwise to the theory that the nebulæ are galames 
in any sense resembling our own sidereal system. 

Sir William Herschel, by his noble plan of star-gauging, 
proved that the stars aggregate along a certain zone, 
which in one direction is double. He argued, therefore, 
that presuming a general equality to exist among the stars 
and amon e distances se ting them from each 
other, the A of the sid 
a cloven disc. 
And as the only 
system from 
which he could 
form a probable 
judgment—I 
mean the plane- 
tary system— 
presented to him 
a number of 
bodies, widely 
separated from 
each other and 
each a globe of 
considerable im- 
portance, he rea- 
soned from ana- 
] that simular 

tions exist 1n 
the  sidereal 
spaces. This 
being so, his clo- 
ven disc theory 
of the sidercal 
system seemed 
satisfactorily es- 
tablished. 

Then, of course, 
those nebule 
which exhibit a 
multitude of mi- 
nute points of 
light very close to- 
gether, and those 
other nebulæ 
which, while not 
thus resolvable 
into minute points, yet in other respects resemble those 
which are, came naturally to be looked upon as distinct 
from the sidereal system. The analogy of this system, uf 
fact, pointed to them as external star-systems, resembling 
it in all important respects. 

Then there were certain other objects, which seemed to 
present no analogy either to the sidereal system or to 
separate stars, ese objects Sir Wm. Herschel con- 
sidered to belong to our sidereal system; for he could 
not put them outside its range without looking on them 
as objects swi generis, which would have been to abandon 
the argument trom analogy. In order to explain their ap- 

enrance, he su ed that they might be gaseous bodies, 
y whose condensation stars would one day be 
formed. i 
. The value of Sir Wm. Herschel’s work is not in the 
least affected even if science have to reject every one of 
these opinions, He himself held them with a light hand; 
he had once held other opinions; antl he was gradually 


system resembles that of 
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modifying these. Had he seen one sound reason for 
rejecting any or all of them he would have done so in- 
stantly. For it belonged to the strength of his character 
that he was never fettered by his own opinions, as weak 
men commonly are. : 

Sir John Herschel did for the southern heavens what 
his father had done for the northern. He completely sur- 
veyed and gau them. Itis commonly be aed that 
the results of his labours fully confirmed the opinions 
which his father had looked upon as probable, 

Let us see if this is go. 

Sir W. Herschel thought the Milky Way indicated that 
the sidereal system has the figure of a leven disc ; Sir 
John Herschel judges rather that the sidereal system has 
the figure of a flattened ring. Sir Wm. Herschel thought 
the stellar nebule are orababli external galaxies; Sir ie 
gives reasons for believing that they lie within our system, 
and Whewell considered that these reasons amount to 
; absolute proof. 

It has been 
further believed 
and stated that 
the researches of 
the elder Struve 
go far to confirm 

c opinions put 
forward by Si 
W. Herschel as 
probable. 

Let us inquire 
how far this is 
true. 

Struve found 
that the numbers 
of stars of given 
magnitudes cx- 
hibit nearly the 
game proportion 
in different dicc- 
tions. Thus sup- 
posing that in a 
given diurection 
there are three 
times as many 
stars of a certain 
magnitude as 
there are of tke 
next highest mag- 
nitude, then in 
other directions, 
also, the same 
relation is ob 
served. This 18 
a very stnking 
law ; but to maļ e 
it serve as a proof of the opinion which Sir Wiliam 
Herschel had put forward as probable, it would be neces- 
sary that another IAw should be exhibited. For clearly, ife 
that opinion were just, it would be easy to calculate what 
the relation should be between stars of different mag- 
nitudes, Had Struve been able to show that the numbers 
actually seen corresponded to the relations thus calculated, 
he would have gone far to render that view certain which 
Herschel always spoke of as merely an assumption. 

But Struve Sound no such law of stellar bution. 
On the contrary, he found a law so different, that in order 
to force the facts into agreement with Sir William Her- 
schel’s views about the sidereal system, he had to invent 
his famous theory of the extinction of light in traversing 

e. Now, according to this theory, we cannot see to 

e limits of our sidereal system, even though we could 
increase the powers of our telescopes a muillion-fold ; so 
that if the theory is true, the question which heads this 
paper is at once disposed of. Obviously, we cannot sec 
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galaxies beyond the sidereal system if we cannot see to 
the limits of that system. And I may note in passin 
that (independently of Struve’s theory) the most powerfu 
telescopes cannot render visible the most distant stars of 
our sidereal scheme ; so that if the nebuls are really ex- 
ternal galaxies, the stas we see in them mast be 
enormously greater than those in our galaxies, suppos- 
ing Herschel was right in thinking these tolerably aora 
in magnitude, . 

Before proceeding to exhibit the evidence which has led 
me to the conviction that the nebulæ belong to our sidereal 
system, I may mention some reasons for believing that if 
Sir i HerschePs labours in the sidereal ea 
were to be now, not only would he not have been 
led to adopt as probable the view on which he formed his 
opinions; but he would have rejected it as opposed to 
known analogies. : 

He had argued that because the planetary system ex- 
hibits a definite number of bodies separated by wide 
distances, therefore analogy should lead us to the 
cin Daze as AA constituted, though on a 
muc scale, is was perfectly just. Despite the 
various aitierentes which no one ea mate lent 
than he did, this view was the only one he could safely 
adopt for his guidance, ninety years ago. 

But would not he have been the first to reject that view 
if he had known what we now know of the solar system? 
If he had known that besides the primary planets, there 
are hundreds of minute bodies forming a rone 
the orbits of Mars and Jupiter; that the rings of Saturn 
are formed of a multitude of minute satellites ; that innu- 
merable meteor-systems circle in orbits of every conceiv- 
able degree of ogee ;` that near the sun these 
systems grow denser and denser; that the comets of the 
solar system must be counted by millions on millions ; 
that, in fine, every conceivable form of matter, every con- 
ceivable degree of aggregation, and every conceivable 
variety of size, exists within the limits of the solar system, 
—would he, then, have’ been led by analogy to recognise 
in the sidereal system only discrete stars and masses 
forming into stars? - 

From a careful study of all that Sir Wiliam Herschel 
has written, I feel certain, that in the case I have ima- 
gined, he would have been prepared, even before com- 
mencing his labours, to expect precisely that variety of 
matter, size, and tion, which modern observations, 
rightly understood, prove actually to-exist within the range 
of the sidereal T 

The Herschels, father and son, discovered about 4,500 
nebulæ. Other observers have ‘brought up the number to 
about 5,400, When these are divided into classes, it 
appears that some 4,500 must be looked on as irresolvable 
into. discrete points of light. But of these the greater 
proportion so far resemble resolvable nebulz as to lead 
to the belief that increase of optical power alone is want- 
ing to resolve them. 

aking these irresolvable nebula, however, as we find 
them, and marking down their place’ over the celestial 
sphere, we 15e Certain iarities in their arrange- 
ment In the northern heavens they gather into a clus- 
tering group as far as possible from the Milky Way. In 
the southern heavens they form into streams, which mm 
out from a region nearly opposite the northern cluster of 
nebula ; but the ertremitiies of the s are the region 
where nebula are most closely crowd The Milky 
Way is almost clear of nebule. 

his withdrawal of the nebula from the Milky Way has 
been accepted by many as clearly indicating that there 


is no association between them and the sidereal em. 


The opinion of the Herschels, if they had been led to 
ronounce definitively on this point, would have been dif- 
Fra however; for the younger Herschel quotes (as 
ing with it) a remark of his father’s to the effect that 

e peculiar position of the northern nebular group is not 
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accidental. If not accidental, it can only be due to some 
association between the nebular group and the galaxy, 
Every other canceivable explanation will be found to make 
the relation merely apparent—that is, accidental, which 

neither of the Hergchels admit. 

But yet stronger evidence of association exists; evidence 
which I do not hesitate to speak of as incontrovertible. 
Space will only permit me to treat it very briefly. 

There is a certain well-marked stream of nebule in the 
southern heavens leading toa well-marked cluster of nebula. 
There is an equally well-marked stream of stars leading to 
an equally well-marked seria of stars. The nebular stream 
agrees in position with the star-stream, and the proba- 
bility is small that this coincidence is accidental.” The 
nebular cluster in position with the star-cluster, 
and the probability is still smaller that this second coin- 
cidence is accidental. Such are the separate chance’, It 
will be seen at once, therefore, how small the chance is 
that both coincidences are accidental. 

The cluster here referred to is the greater of the cele- 
brated Magellanic Clouds. When it is added that the 
evidence is repeated point for point in the case of the 
lesser Magellanic Cloud, the indications of association 
appear overwhelmingly convincing. If the nebul# really 
are associated in this manner with fixed stars, the question 
which heads this paper is disposed of at once. i 

But there is yet er evidence 

The nebulæ pass by insensible gradations from clusters 
less and less easily resolvable, to nebulæ properly so 
called, but still resolvable, and -so to irresolvablė nebulx. 
Now clusters are found not only to aggregate in a general 
manner near the Milky Way, but in some cases (on which 
Sir John Herschel has dwelt with particular force) to 
exhibit the clearest possible signs of belonging to that 
zone. If they then belong to the Mi 
good reason be given for believing that 
classes of ne are not associated with the sidereal 
scheme? Where should the line be drawn ? 

Again, some of the nebul are gaseous, and all the gaseous 
nebulæ exhibit the same spectrum. Now, two classes of 
gaseous nebula, the planetary and the i nebu 
exhibit a marked preference for the Milky Way, an 
therefore we must admit the probability that they, at any 
rate, belong to the sidereal scheme. But then a large 
proportion of the uresolvable nebulæ are also paseo 
and as they are formed of the same gases, we see 
reason for believing that they also must belong to our 
galaxy. i eee in all the nebulæ, since the 
recent detection by Lieut. Herschel of the same bright 
lines in or rather on the continuous of a star- 


ing quotation, which I extract (by permission) from a 
letter of Sir John Herschel’s :— 

“A which the structure of Magellanic Clouds 
has often suggested to me has been strongly recalled by 
what you say of the inclusion of every variety of nebulous 
or clustering forms within the , Viz, that if such be 
the case—xry. if these forms ng to, and form part and 
parcel of the Galactic then system includes 
within itself miniatures of itself on an almost infinitely 
reduced scale; and what evidence, then, have we that 
there exists a universe beyond—unless a sort of argument 
from analogy, that the Galaxy with all its contents may 
be but one of these miniatures of a more vast uni 
and that there may, in that universe of other systems on 
a scale as vast as our galaxy, be. the analogues of. those 
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other nebulous and clustering forms which are not minia- 
tures of our ga 5 

It will be seen that, while Sir John Herschel is quite 
ready (should the evidence require it) to adopt altogether 
new views about the nebula, he is of ready to torego 
the deur of those noble views of the universe which 
he and his father have established, thereby earning the 
well-deserved gratitude of every lover of astronomy. 

And then with regard to the actual form of our galaxy 
or Milky Way, the figure introduced shows that its apparent 
one as projected on the heavens may really be due to an 
arrangement differing both from the cloven disc or flattened 
ring, a point to which I shall.return in a subsequent 
article, 

= RICHARD A. PROCTOR 

a LHE CROSSNESS WELL-BORING 

THIS boring, which was commenced by the Metro- 
politan Board of Works for the purpose of supplying 

the engines and dwelling-houses at Crossness with pure 

water, has, as may be seen from the accompanying dia- 
reached a depth of 961 feet without piercing the 

pemi Greensand, where it was expected a good supply 

would be found. 
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Sobengular Flint Gravel, with Iron 
Pyrites and Bino Clay. 
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Secuon of Crosmess Well-bormg 


In consequence of the great difficulties attending the 
extraction of broken rods, &c., from the boring at that 
great depth, together with the uncertainty of the Lower 
G being present, the boring has been discon- 
tinued. This is much to be regretted, as, if persevered 
with for a further oe of 40 or $0 feet, it would un- 
doubtedly pass through the gault, which seldom exceeds 
200 feet in thickness, 147 feet of which are now entered, 
pnd would thus add to the knowledge we at present 
possess of the substratum of London. 

The chalk and gault clay at their outcrop to the north 


NATURE 


333 


and south of London are underlaid by the Lower Green- 
sand, which is from 150 to 400 feet thick; this, if con- 
tinuous, as are the chalk and gault, would give a water- 
bearing strata of great capacity. 

But it has been proved that its continuity 1s broxen; 
as at Harwich, where after boring 1,000 feet through chalk, 
some carboniferous slates were found, and at Kentish 
Town, where beneath chalk and gault were found red sand- 
stone and clay, though whether they belong to the Old or 
New Red Sandstone group, could not be ascertained. Mr. 
W. Whitaker very reasonably supposes that there is an 
underground ridge of older rocks crossing the London 
basin, which was an island when the Greensand was 
deposited, as the accompanying sketch shows, thus 
accounting for its absence in the places above men- 


tioned, 
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Section acrom London Basm, ahowing Probable Pomtion of Radge of 
bid Rocks 


If the Crossness boring were continued, and the 
Greensand were not found, the direction in which this 
ridge runs would be ascertained, and thus would be 
prevented much fmutless outlay to those contemplating 
well-boring; in addition to which, some important 
facts connected with the London water supply would be 
made known; further, it might decide the question 
as to the existence of the coal measures beneath London, 
at a practicable depth, which, it will be admitted, 1s 
a question of universal interest. Under these circum- 
stances, surely Government aid ought to be invoked, as 
the Board if Works are unwilling to procced with the 
boring on their own responsibility. 


UTILISATION OF SEWAGE 


HE British Association Committee on the Treatment 
and Utilisation of Sewage has requested us to state 
that a number of towns and private individuals have 
already sent in or promised subscriptions for defraying 
the expenses of the contemplated investigation referred to 
in the circular published in NATURE of the 2nd of 
December, and that a Special Mecting of the Committee 
will be held on the 1 be of February next to decide what 
further steps are to be taken in furtherance of the object 
in view. 

The Commutteé therefoic requests that town and® 
district authorities who have not yet replied to the cr- 
cular will at their earliest convenience communicate with 
the Committee, and state what sum will be subscribed ; 
or, if it be decided not to subscribe, what is the reason 
for declining. 

Should the total amount subscribed be insufficient for 
SA Cease continuing the inquuy, it is the intention of 
the Committee to return the subscriptions received. 

The following Towns and Districts have subscribed, or 
signified their disposition to do so :—Stoke-upon-Trent, 
Exeter, Plymouth, Devonport, Paisley, Coventry, Oxford, 
Maidstone, Torquay, Wakefield, Dewsbury, Hereford, 
West Hartl a Kendal Weymouth, Enfield, Penzance, 
Balsall- Heath, romley, Bridpo rt, Malvern, Abingdon, 
Atherton, Toxteth Park, and Walton-on-the- HUL 


334 


LETTERS TO THE EDITOR 


(The Editor does not hold himsdf responsible for opinions expressed 


by Ais Correspondents. Noe notice is taken of anonymous 
aT] 


Kants View of Space 


Thi case ia biel thas Tn the“ History of y"1 


oe ee ee eee ook 


in incl to in reference to the great question of the origin 
ot inoredge In the peges of T T a 
S and Time as foims of Intwtion; no 
plainer Clee ae A e g See ie ed 
After enu- 


as that of Intuition and Thought. 
merating the I add, ‘‘In those Categories Kant finds 
the pure forms of the Understanding, eee ete 


to consider it in reference pained ied question ; 
qa a any need to adhere toa of expression 
which would hare been obscure and misleading. I 
watfermly Clase Space and Time the forms af Thonghi, 

them with the doctrine N iuths and 
Fundamental Ideas, which, according to the à grier¥ school, are 
furnished ready-made—brought by the Mind as its native dowry, 
not evolved in it through Experience, 

Now the question is, Have I pat language into ere mouth 
which he would disclsim, or is such language misleading? That 
Kant would have said the was not what he em- 
ployed, I freely admit; but that he would bave disclaimed it as 
misrepresenting his I deny. I was not bound to follow 
when the t of exposition was at an end; but 
not to translate his opinions into language which 


' would distort them. 
In clasing $ and Timne ameng the Forms of tI 
the Categories of the prj pah EE the 
conditions ex 


Ors 


classed them 
Ideas of Reason, i¢., the purely intellectual 
à grieri in the Mind. The Mind in mid by Kant to be eatow 
with thiee faculties—Senmbility, Und and Reason 
The activity of the Mind is threefold—Intuitive Thought, Con- 
ceptive or Thonght, and Regulative Thought. There 
could not be an sila Veal gece, e ın 1ts 
ordimary hical acceptation as expressive of mental 
activity whatever, exclusive of mere sensation; although Kant 
j a more restricted meanmg in his technical use of the 
, tf, what we call Logic. And that Kant mesa? nothing 
opposed to the ordinary tation is obvious. It is obvious 
because, as I said in my former letter, Intuition without Thought 
is mere sensuous impression. Mr, Sylvester demurs to thu, 
so I will show it ina single citation ; —‘In the transcendental 
Esthetic,” says Kant, “ae will first isolate Sensibility by 
from it all the Understanding thiough its concepts 
thinks therewith, so that nothing but sapiricel Intuition remains. 
Secondly, we will lop off from this empirical Intuition every- 
th to Sensation (Empknadune); so that thereby 
nothing will remain but pure Intmtion and the mere form of 
phenomena, which is the one that Sensibility can furnish 2 
pruri. nile aah EA appear that there are two 
forms of sensuous Intuition which are @ rieri principles of 
e Cognition.” Arian a end cinder ae 
Sylvester correct] ly says, that Intuition and Thonght are 
ee eee 
differ as‘ potential and actual; they differ as species and 


; unless intuittve Thought be 
of k I t denied it i S 
section wor n asserting paceand Time as In- 
fudeni beloap to the vabjectve constitution of the Mind—saé- 
ene EE oe T Slowing decation se 


C pe 94.) Ts nok thong nan rome 
' d not j ? 
ari ria opoe e S it an undetermined empiri 

Intuition, #4, Percep ; ; proves t 
Sensation, w to » must lis at the 
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besis of this I do not mean thereby that the 
‘I’? m the ‘1 think’ is an empirical representation (Vorstel- 
lung), on the contrary, it ts peerady tatellectual because it belimgs lo 


airs. tl Begs ashes But without some empirical rep on 


give Th t its material there could be no sach 
act of Thought as the ‘ F think’” (p. Rode), - 
“Man is always ’ says Hegel, ‘‘ even when he has 


nothing bat intuitions ; AAE D der Mensch IUA AMEk seen 
er nur anschani,”' (Encyclop, § 24.) 

If, because Kant has a restricted use of the term Thought, all 
who renture on the more ordinary use are seid to misrepresent 
his philosophical meaning, I must call upon those who criticise 
this to refrain henceforth from of Reason as 
Thought, since Kant no less excluded Reason from the province 
of the Understanding. If ‘‘the only forms of thought, in Kant’s 
sense, are the Categories,” this sweeps away Reason on the one 
aide, as it sweeps away Senmbility on the other; and Ideas are 
not more correctly named Th ts than Intuitions are. t, it 


slg el eared id meee gg amen ene Sop A 
gees unft ore page 294 a ak Spee equally and in 
g hundred places, “concept of Space” (Hegriff des 
Raumes). The truth is, as alrendy ae 


technical restnction of ‘theaght te, to the formation of concepts, he 
intuitive and ative Thonght no less than dis- 
ve Thought ; nor hus system have had any coherence 
without such a recognition. Why does he call his work the 
“‘Crittk of Pure Reason,” unless he intended to display the 
common intelectual ground of Sensibility, Und and 
Reason? and does not the word Thong cg ae AMAT o 
sophical language mean this achvity of the Intellect? hen, by 
Sir W. Hamutan, Dr. Whewell, Mr. Spencer, and myself, the 
phase Forms of Thought is used, does not every reader under- 
stand it as meaning Forms of intellectual activity ? 

In conclusion, I affirm that in the ordmary acceptation of the 
term Thought—the activity of the Mind—Space and Time a» 
forms of Intuition are ig oer Th t conditions of mental 
action; and to sup s language is different, 
his meaning is m oe ae ae 
among the forms of Thought is to misunderstand Kant’s doctrine 
Groror Hienky LEWES 


Dx. IncLERY, I should think, is quite entitled to say not only 
that Kant might, but that he would, have disclaimed the phrase 
Form of Te t as applied to S or Time taken amply. 
The remark of Mr. Lewes, that “intuition without thought 1s 
mere sensuous impression," —or, as it might have been put, that 

henomena of sense (constituted such in the forms of Space and 
rime} must further be thought under Categories of Understanding,- 
before they can be said to be known or to become Intellectual 
experience—cannot be a sufficient reason for making a Form of 
Thought proper out of a Form of Intuition. 

There is, nevertheless (and Mr. Lewes does not fail to suggest 
it), a sense in which, when taken along with the Categories uf 
the Understanding, and with or without the Ideas of the Reason, 
the Forms of Intultion may be spoken of as Forms of Th : 

bemg und with the same extension that 
es to Reason in the title (not the body) of his work, 


as t to faculty of Knowledge in general. It is in thy ` 

sene that Kant cals all the forma alike, a ` principles of 
ity of the word Thought is so well 

see Wt that the I writers, arraigned by Prof. Sylvester, 


ee ee commonly 
Sacra aera ca the origin of 
generally of t 


E 
Ta ’s “ Forms of ht.” 
a ed a the 
Uneranlng,” whch was part of the orgia] charge, the cuse 

different ; Kant being so careful with his Vertfaxd. But 
Mr. at least would never be ca speaki 


so i ing thos, even 
bila E nt et fe ila aS in Thought might 

sea irae Ae ag G. Croom ROBERTSON 
Tai rerity lege, January 22, 


You will ps permit me to meke a remark on a controversy 
at present onin your columns. There has seldom, I believe, 
been a oc more misl of the Cniical 
Phil y than to Kant the view that Space and Time 
are in avy of terms “forms of thought.” Ont of 
his chief com t against Leibmits is, that the lattes” 
* intellectual ised these forms of the sensibility efkie}ohn’s 


Translation of the “ 


Critick,” p. 198): and lest the port of this 


Fan. 27,1870], 


assertion should be mistaken, he explicitly tells us that “Space 
and Time are not merely forms of sensuous intuition, but intui- 
tions themselves ” (Meikiejohn’s Trans, p. 98): thet is, neasuons 
intuitions, as he bas been just before asserting that all human 
intuitions must be. It is precisely on this distinction of pure 
seombility and pure thought that t founds the possibility of 
Mathematica science which could never be denved from a 
mere analysis of the concepts employed, but only from the 
constroction of them in intultion. He ridicules, for example, the 
idea of attempting to deduce the p ton “Two right 
lines cannot enclose a space,” from the mee concepts or 
notions of a straight line and the numbe: two. “ your 
endeavours,” says he, “are in vain, and find yourself 
compelled to have recoaise to intuition, as in fact Geomety 
always docs.” fein 39 : see also his long contrast of 
_ Mathematical and dogmaticai methods in the beginning of the 
“ Methodology.”) And not only is Kants Mathematical theory 
founded on this distinction but his Physical theory also, since it 
is only-by means of pure intuition that he connects thought 
with sensations (see the ‘‘Schematism” and sthil more the 
‘General Remark on the System of Principles,” Meiklejohn, 
pp. 174-7); and when he fails to make out this connection he 
rears the Ideas of Pure Reason as possessed of no objective 
ity (Transcendental Dialectic). In the first edition of the 
“Critick” he went still further, and in his remarks on the Second 
Paralogism of Rational Psychology he speaks of ‘‘that some- 
thing which lies at the basis of external phenomena, which so 
“ affects our sense as to give it the representations of spare, matter, 
orm, &c.” And while he abbreviated his di in the 
second edition he tells us in his preface that he found nothing to 
alter in the views put forward in the previous one. 
I gay deste patie of the ‘‘Critick” in proof of these 
views, but Í onght rather to apologise for writing so much after 
the letters which yoy have alieady published. I believe the 
mistakes as to Kanys doctrine of Space and Time, his refutation 
of ‘Idealism, and his discussion of the Antinomies of the Pure 
Reason, are almost without a parallel in the History of Philosophy. 
Trinity College, Jan. 22 W. H. STANLEY MONCER 


State Aid to Science 


IL OBSERVE that both in leading article and m the correspon- 
dence upon Mr. Wallace's letten, the soundness of his theory of 
taxation seems to be conceded, though you quarrel with his 
inference that Science ought not to ye Governmentald. But 
will his theory hold water for a moment? The theory as I under- 
stand it is this: “ No money raised by general taxation ought to 
be applled for any pu which does not directly benefit every- 
body.” In other words, “It is not fair to take A’s money and 
use it for the benefit of B.” Why not, of at the same time you 
take a propmtionate amount of B’s money and use it for the 
benefit of A? Suppose you tax people who don’t want gratuitous 
education for themselves, and spend the money on primary 
schools. This is ture for the direct benefit of one class 
only; and indirect benefits, according to Mr. Wallace, are not to 
be taken into account. ‘This, according to the theory, would be an 
unfair application of public money. But if at same time 

u apply a proportionate amount of public money for the 
benefit of all those who 1eap no direct good from gratuitous 
schools, you exactly redress the injustice ; and, so faras it goes, 

ture on Science us an expenditure of this character. 

f Mr. Wallace’s theory were sound, there is no conceivable 
application of public money which it would not condemn. There 
is no public ture which directly benefits all Take the 
payment of dividends on Consols, which eats up a third of our 
revenue, How does an cultural labourer benefit by this? 
Not directly, certainly, and J am not sure that he does even indi- 
1ectly. The only indirect good is, that it mamtains public credit, 
and enables the Government to bonow again and to go to war on 
the of it. What does that do to the labourer? 
aia oh may be said itis the fulfilment of a moral obligation. 
But w moral obligation? Not Hodge the ee Even 
the least exceptionable of all outlay, on po is of very 
doubtful benefit to those who have nothing to lose, And the 
theory, if sound, must goa step further than Mr. Wallace carries 
it. all public iture ought to benefit all, it by the 
same reasoning to efit each in exact proportion to his contr- 
bution, and no system of taxation and expenditure even pretends 
to approach this condition. 

Obviously Mr. Wallace conld not have meant what he said. 
Ile must have meant this: ‘‘ Public expenditure as a whole 
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‘in proportion to what they pay.” 
Put in this way it is a fair doctmne, to which our actual adjust- 
ment of taxafion and iture ought to approximate as 
nearly as may be. But this is quite consistent with 
expenditure for the benefit of special classes, provided it is 
fairly balanced by other special expenditure for all other classes. 
If, on the whole, men of science are getting more than their shme 
of the good th going, by all means stop the supply; uf 
they are pring ess than their shme, give them something 
more. is is surely fair, and it is an intelligible worki 
principle, Mr. Wallace’s principle has only this to recomm 
it, that ıt would be im le to find any object which would 
justify the levying of a single sixpence from your humble servant 
or any other ; TAXTA ER 
P.S. —I hope that in discussing Mr. Wallace’s ment on 
his own grounds, I shall not be snpposea to agree with him that 
the direct and immediate benefit is the only thing to be looked 
to. Ifa man or a class gets a benefit, it does not lose its 
value by commg indirectly. And, asa matter of fact, expen- 
diture on Science does, as and others have sufficiently 
pointed out, confer indirect benefits on the non-scientific classes, 
uncomparably beyond any little direct advantage to the scientific 
students whose work 1s promoted by it. 


Use of the word ‘ Correlation’’ 

I OBSERVE in yow last number yon adopt the phrase of Mr. 
Barrett, ‘‘ Co tion of colour and music.” Wal you and Mr. 
Barrett pardon a criticism on the application of the wod ‘' cone- 
lation ?’ 

I beleve I was the fust who ever used the word at all as an 
are to be found ia foi the words ‘“‘ correlate,” ‘‘ correlative,” &c , 


ought to benefit taxpa 


are to be found in Johnson. At all events, I stretched the mean- 
ing, aes 9 ised for so doing in my essay on the * Correlation 

Physical Forces.” Wheiever the word ‘‘ correlative” was used 
to express a'mutual and 1 able relation of two idens, such 
as parent and offspring, t and depth, &c., I ventured, for 
want of a better term, to apply ıt, and the new substentive *‘ cor- 
relation ” to reciprocal relations of phenomena, such as heat and 
electricity, electricity and magnetism, &c.—not then (1842) sup- 
posed, except by me, to be relations of necessity, and not even 
now supposed to be inseparable in idea. 

The application of the wod has latterly been much extended, 
and we nee of conelation of giowth, correlation of diseases, 
cotrelation of sciences, &c. I a ela this ; there is nothing 
of greater impoitance, especially for works on physical science, 
than accuracy, ss wia may be, in the use of woids: perfect 


is im 

Mir, Barrett has, I think, extended the import of the word 
beyond reasonable limits, There is no correlation between colour 
amd music, further than there isa correlation between anything and 
everything. The word ‘‘analogy,” used also by Mr. tt, is, 
in my humble judgment, far more accurate as applied to the 
classes of phenomena he treats of. I hope he will excuse a 
éf t 


” when complaining of ill-treatment to his “offspring,” 
‘iMioegh the offspring may have had a little sa rag deformity. 


January 22 R. GROVE 
Rainbow Colours 
I AM reminded by Mr. Grove’s statement at p. 314 (that he hos 


seen three titions of the spectrum within the pi ofa 
splendid 1ainbow, which I saw at the Falls of the Handeck, near 
M Jast summer, 


sun was very bright, about midday, and looking down at 
the Fall there appeared the most beantifal rainbow I ever saw. 
The colours were iftense, probably fiom the spray beng in 
fine drops ; and I obseiyed between the pri and secondary, 
i.e. between the two violets, a band of a fine rek brown colour. 
_ Ihave often observed when rainbows are bright, that there 
is a dark band of a neutral tint between the two. This effect 
was shown.very beautifully in a drawing by Mr. Alfied W. Hunt, 
exhibited at the Water olodr Society two or three years ago. 
He appears to have seen the same effect, but I had never seen 
the nch brown colour before. It was no effect of background, 
for when I varied my position the brown moved with the bows. 
I have meen seen four or five, what ae be cana ter- 
tiary bows, inside the . They are grou t er as 
oe ges R a ed oe ming 
fainter as they recede from the primary. They appear to be a 
repetition ae the Gdns E te eed aad eee are the 
most prominent colours. 
Gateshead, January 23 R S. NEWALL 
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Cuckows’ Eggs 


WL hs kindly allow me to thank Prof. Newton for 
the troub SO E tee E ene 
I must confess I am still unconvinced ? 

- My omission of the name of the eminent oòlogist in my last 
letter was entirely accidental, for I had no in con 

it, but rather the reverse. My quotation was from a letter 
Mr. Hewltson’s, in the Me/d of March 17, 1868. 

Mr. Newton mentions the of the Black Cap Warbler and 
the Tree Pipit, as some indication of the existence of a condition 
which I doubted in my sixth question. I have not found the 
eggs of the Black Cap vary more than this, that in some the 
ground colour was of a warmer tone than in others. The eggs 
of the Tree Pipit, I freely admit, do vary greatly, but thelr varia- 
eee all confined to ee Se the same 

viz, le; ranging purplish red on the one side, 
to bluish Sale Ge the other, bat these variations have, never- 
theless, so much similtnde that there is no difficulty in at once 
1 them. ` 
. Newton says: “If the in question were not cuckowr 
what birds Jaid them?” M reply is simply, thet they were laid 
by the birds in whose nests were found. It seems to me far 
more likely that an egg iaid by a certain bird should vary slightly 
from the rest of her eggs in the same nest, than that another 
T EE a varying to the extent mentioned by Dr. 
us——vit,, from vinous red to greenish blue, olive green, 
plain brown, &c., or even pure white, or light hlue green, men- 
al Aah spa aml peti Mr. Newton. 

Mr. Newton will excuse me for sa I did not refer to 
the German authors mentioned by him in the footnote to his 
letter, excepting where quoted by Dr. Baldamns, for unfortu- 
nately I do not possess a knowledge of the German language, 
and am therefore unacquainted with their 

The doubts I have expressed, and still-feel, have nothmg per- 
ee to the theory’ and the evidence on 

t 


which it is su PERE ee eee 
of colour in the of the cuckoo should scaly 


extreme 
-have been remarked in Germany. ey do not appear to have 
been observed in Bntain. Mr. Newton does not say he has 
found them himself, and admitsthat the evidence on which these 
German eggs are pronounced cuckoos’ might have been more 
. Mr. Hewitson sys “few eggs differ less,” and 
Mr. Dawson Rowley has remarked, in a letter to the Meld, “I 
believe few men have taken with their own hands so many eggs 
Of enexius canorus as m 3” and yet his experience does not 


confirm the , but Trans 
I cannot help that we want more positive informa- 
tion on this poin ere all the varied alleged to be 


cuckoos’ really laid by that brd? I can y conceive an en- 
thusiastic naturalist, with a favourite theory to mamtain, magme 
when he takes out of the nest of the hedge-sparrow, or tree 
pipit, an egg rather larger than the rest, but marked and 
-coloured in a similar manner, that it is thet of the cuckoo. I 
hold, however, that nothing less than enire yf that it was 
deposited by a cuckoo will suffice. I admit may be difficult 
to obtain, but it is not the less necessary. A dogma like the 
one in question must be based on evidence thal is not only un- 
impeachable, but above suspicion, and this I think the advocates 


ae pi ANE l ae e 
ay l as to poo aga o e T 

of fea word econ’! to remain? With all deuce th io 

high an authority as ee er ae e 

common mode of mg the word to the one adopted by him, 

as better call-note, from which the name is 

derived. W. J. STERLAND 


Dr. Livingatone’s Discoveries 


In the conclusion of a letter which has lately appeared in your 
ana on the ae of Dr. Livingstone's recent nai Dr. 

e gires the on that the river and lake*chain which forms 
the main part of the traveller's latest discoveries, is the 
head stream of the Nile. Though I am unwilling to differ fom 
such an authority as Dr, Beke, yet ihere a to meto be 
considerable difficulties in the way of his ns, 

Will you allow me to show how it seems equally, if not more 
probable, that Dr. Livi 
sources of the Nile, has the merit of being the discoverer af 
the head streams of one Sigg ey PRO to the 
Atlantic, perhaps of the Congo, Chambers, the head stream 
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e whilst he has ascertained the |- 
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of the lake chain in question, has its rise somewhere in the 
eastern part of the great plateau or ridge which skirts the whole 
side of Africa, next the Indian Ocean. Dr. Livingstone crossed 
it In lat. 10° 34’ south ; from this it flows first westwards to 
Lake o, then north to Lake Moero. The position of 
Lake Moero can only be determined as yet by reference to that 
of Lunda, the capital of the kingdom of the Carembe, twelve 
miles beyond which town the lake is said to begin. Portuguese 
are the only Europeans who are known to havs pre- 

viously visited this town, and the two routes from which we can 
it a Hon on the m are those of Dr. Lacerda in 


1796, and of Major Monteiro in 1831, These two travellers, with 
ther have over almost the same route from Tete on 
the Zam to the Cazembe. From the former traveller there 


remam two astronomically fixed positiony in the middle of this 
route, and the letter has pablished a volume which contains the 
distances and directions of his journey, but no astronomical 
positions. The ronte of Monteiro then, justified by the now 
position of Tete at the , and by the pasitions 
determined by Lacerda for its mi course, gives the 
the Cazembe town of Lunda, at its termination, in lat. 
E a i 
. Livingstone descri e Moeo as beginning twelve 
miles below this and extending for fifty miles to north- 
ward. Since he proceeded noth from Cazembe town the 
eastern shore of Lake Moero, tn his attempt to reach Ujiji in the 
end of 1867, the great bulk of this Jake must lie to westward of 
the meridian of Lunda. The centre of Moero would then be in 
the latitude of the ee eee eee 
miles to westward of its m : has seen 
the river at its outflow from lake and also at the point where 
it emerged from the “crack in the mountains of Rua,” when,- 
according to his own observation, the river turned to worth-north- 
eit to form Ulenge, a third lake or marsh in the country west 
of Tanganyika. : 

This north-north-weaterly direction would reat ep 
out of the line of Tangan or of the Albert Nyanza; et, 
both of these lakes appear to be closed in on the western side 
by high mountains, 

The levels of the river also appear to present a great obstacle 
Ste svallay of he Tongia, ivingst 

o Dr. Li one tells us 
that ho ascended to a ia platexu which extends for 350 miles 
square, sonthward of Tangan This table-land is at an ele- 
vation of from 3,000 to 6,000 feet above the sea. The valley of 
the Chambeze crosses this platean from east to west, and the 
river descends from it into the greet valley of the Lakes Bang- 
weolo and Moero, not far west fiom the point where it was 
crossed by Dr. Livingstone. The valley of Chambeze is no 
doubt one of the greatest hollows in this plateau, and so the 
bed of the river here may be taken to be at the lowest general 
height of the platean given by Dr. Livingstone—that is, 3,000 
feet, or 200 feet above the Tanganyika. ` From the point at - 
which the Chambeze was crossed, its course is for perhaps 200 
miles westward to Lake lo, and in this part of its flow 
from the platean to the valley the fall of the river must be con- 
siderable, Between Bangweolo and Moerothe course af per- 
haps 120 miles to northward seems to be h a more level 
Pe Paige . Still, here there must be descent to 

Moero. According to the Portuguese traveller, Monteiro, 
the om of the Cazembe extends on the east and north-east to 
the or BA aati the mame as tho Luwemba 
of Burton and Speke on the south-east of T yika His 
country is described as low and flat, and this seem to be 
confirmed by the absence of current in the marshy rivers visited 
by the Portuguese to the cast of Carembe’s town, and also by the 
Lake Liemba of Dr. Livingstone, which he has found to be the 
termination of & riyer-like arm of T yika, stretching 
south-sonth-cast to north edge of the before-mentioned pla- 
teau. Lake Moero, then, cannot be above the level of Tangan- 
yika, else its outflow would surely be over this level country, -` 
and not through the mountains to northward. From Lake 
Moero the river flows on through a “rent in the Mountains of 
Rua.” In this it appears certain that 
the river must have a futher and sapld descent, lowering its bed 
still more beneath the level of T 
In his letter of 30th May, 1 iji, which has the 


former 
lace 


ofat Dr. Livingstone says: “‘ yika, N 
Chowumbe { a cas Saleh a e e oe 
miles to south of this, The western and central lines of drainage 
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converge into an unrisited lake west or south-west of this.” If 
the expression ‘‘one water” here means that these two lakes are 
united by an extension of one into the other, and not bya river, 
then it is evident that the river and lake chain under considera- 
tlon can never flow up to join either of them after having passed 
down through the rent in the Mountains of Rua; if it means 
ee es are joined together by a river, still the small 
in height between that computed for Lake Tangan- 
ka by Mr Finlay, ee ae (afterwards so curionsly con- 
ed by Li ’s hei cof Laka Winmbel and bal ouni 
for the Albert Nyanza by , would not give a sufficient low- 
ness to the latter lake to allow this river to flow down to it 
t the five degrees of latitude which separate its outfall 
from Mountains of Rua, from the southern end of the Albert 
Lake. Dr. Lavingstone’s statement in his letter above quoted 
from Ujyi, that the head waters of the Tanganyika and 
Lakes are 300 mules south iver fen te eke nin ae es 
the that the Chambeze River and its lake chain ma 
the Congo, for the streams which flow into his Lake be 
may rise at this distance from Ujija In this case the sources of 
the Nile would be side by side with those of the Congo; and the 
man who has the claim to be called the gieatest explorer that 
the world has ever known, has the double honour of haying 
solved op ra of African problems, 
74, Stand, } KxITH JOHNSTON, Jun. 


Physical Meteorology 


ASSUMING with your conespondent that there us an ascending 
current in the heart of a cyclone, no doubt latent heat will play 
its pat. I presume, however, correspondent does not 
te PR en ee by such means to 
370 F 

Suppose, for instance, that two cuble feet of saturated air, 
both at thuty inches pressure, but one at the temperature 32° F. 
- and the other at the temperature 90° F F., become mixed. 
The cubic foot at 32° F. will contain 2°37 grains of vapour, 
that at 90° F. 14°50 grains. Hence, after mixture the average 

t of vapour in unit of volume will be 8°43 This 
would satuate a temperatme =» 71°7° F. But this is 
than the mean between the two temperatures or 61° F. There 
will, therefore, be hardly enough heat to keep the mixture at 
yi°-7 F. and prevent depoution. 

On the other hand, we cannot imagine the temperature of the 
mixture to fall as low as 61° F. 

The tem e of the muture will therefore, I presume, be 
greater than 61° and less than 71'7*. 

B. STEWART 


Veined Structure in Ice 


Few men have had better opportunities of glacial 
phenomena than Mr. Whymper, and his explanation of the veined 
structure is certainly an mgenious one. ae , to 
doubt whether it can be regarded as ixfactory, 
although, poasibly, it might explain some Sey cases. 

The following, which, so fer as my experience goes, are com- 
AiE in glaciers, appear to me dificult to reconcile with his 

tion 
Es One common case in whlch the veined structure become 
conspicuous is after glacier has been pressed into a narrower 
channel than has been occupied by its meo. The structure 
‘lanes are then sides of the channel. Dr. 

Te has pointed this out in his ‘‘ Glaciers of the Alps,” 
7, and I have frequently observed the same m 

instances occur to me at this moment: one on the Gorner 
Glacier, under the Gorner Grat; another in the middle part of 
the Glacier de la Pilatte (Dauphine); a third on the upper can tek 
of the Mer de Glace. Did I search through my note-boo 
have no doubt I could find plenty more. If now, may in the 
second example, the verned structure was due to the crevasses in 
the ice fall below the Col du Sélé, surely its planes would hardly 
be twisted through a right angle in the comparatively short dis- 
tance intervening between the ice fall and the rocky from 
the Crête dex Boeufs Rouges which causes the “nip.” Moreover, 
if the planes have been turned by the unequal motion of the 
centie and sides of the ice stream, ought we to find them so uni- 
fase in direction as they now are, often extending with a very 

over the gente part ofthe acer? o 1o 

eee apni decom E 
how are we to explain number of these plates of different different 
coloured ice on NE PE Er wbich are not remarkable for very nume- 
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rous crevasses, For example, on the Roseg Glacier, near Pon- 
tresina, these plates of blue and white ice alternate with each 
other for at Ta several hundred yards as you walk up the 
glacier, and are commonly only an inch or so thick. [ have in 
my notebook a diagram of a piece to exhibit the weathering of 
the two kinds of ice, m which are shown five plates, three blue 
and two white. One of the former is about an inch thick, and 
all the rest are thinner, Each of the white is about half an mch, 
and I remember that this was a fair sample of most of the ice 
near. Jf, then, the crevasses, from whose healmg this platy 
structure hes resulted, were formed simultaneously or in close 
succession, how are we to explain the thinness of the white 
paces its layers being, if anything, thmner than the blue? 

Crevasses are not y so near t er ac this, and if they 
were not thus formed is it probable that the plates would be so 
produced as to be, for about as far as one could trace them, 
parallel one to another, so accurately that my diagiam looks like 
a bit from a cliff of midland llas? 

Cambridge, Jan. 7 T. G. BONNEY 


Personal Equation of Astronomical Observers 


Iw the number for November 18, 1869, of NATURE, “J.” asks 
if an experiment has hitherto been tried to ascertain the value of 
the personal equation of astronomical observers. The fact ıs, 
that ıt has been tried in different manners, as by Mr. Wolf in 
Paris, and Mr. Hirsch in Neuchatel, but fint of all by Di. F. 
Kaiser, Astronomical Professor, and D:rector of the Observatory 
of Leden. The apparatus of Prof Kaiser was first constructed 
in 1851, but was afterwards highly improved, so that it is 
fitted equally well fur observations with or without the 
chronograph. 

A desmiption of the method and apparatus of M. Kalser is to 
be found in the ‘‘ Archives Nderlandalses des Sciences exactes et 
Naturelles,” vol i p. 194, and of the improved one in the re i tie 
and communications of the Royal Academy of Science o 
Netherlands (Verslagen en mededeeli der Konink ike 
Academie van Wetenschappen), Second Senes, vol. it ; the 
former is written in French, and titled: ‘Sur la déte mination 
absolue -de l'erreur personelle dans les observations astrono- 
miques ;” the latter, in German : ‘‘ Uebereinen neuen Apparat zur 

personiichen Fehlem bei astro- 
nomischen Beobach d H. Von DE STADT, Ph D. 
January 3 

Anatomical Lectures to Female Medical Students 

I HAVE t pleasure ın hearing that the Piofessors of 
Anatomy ia, Sootlandl have not all ee of chivalry. that women ought 
to be treated with some d 

Professor Struthers, of ca Professor Bell, of St. 
Andrews, hearing that the z ladies who are studying at the 
Edinburgh University are excluded from the opportunity of 
studying anatomy there, have severally offered th thelr services ns 
instructors. Many a lady will rejoice that the numbers of thosa 
willing and any to help in the good cause of fuller knowl 
for women are Ael by two professors, who have bra 
come forward with much moral co and chivalrous feeling. 

Edinburgh, Jan. 22. A NON-MEDICAL Westen 


NOTES 

Tux Physical Section of the Academy of Sciences at their 
last meeting recommended Professor Kirchhoff, of Heidelberg, 
to fill the place of correspondent of the section, vacant by the 
death of Principal Forbes. The other candidates were MM. 
Angstrom, Bullet, Dove, Grove, Henry (of Philadelphia), Jacobi, 
Joule, Lloyd (of Dublin), Riess, Stokes, Tyndall, Volpicelli, and 
Sir William Thomson. 

Im our statement last week that ‘the Senate of London Unli- 
versity has proposed to establish a Faculty of Science,” “London 
University” should have been “ University College, Londan ;" the 
fact being that the Senate of the University of London—in ad- 
vance of every other university of the kingdom—established a 
Faculty of Science tem pears ago ; constituting, at the suggestion, 


‘and with the advantage of the advice, of the ablest men of science 


in this country, a scheme for graduation in science, which has 
continued in efficient operation from that time to the present. 
And we may add that in the new building of the University the 


+ 
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four Faculties—Arts, Sciences, Lew, and Medicme—are typified 
by the four sitting statues over the portico, representing Milton, 
Newton, Bentham, and Harvey. 

Wr are happy to be able to announce that the council of the 
Chemical Society has decided to have aseport of their proceed- 
ings and an abstract of the papers read before the society drawn 
up immediately after lts meetings, and to offer copies of this 
report to the editors of journals who may be likely to wish to 
publish it The days when the newest resalts of sclence were 
regarded as something secret —or, at all events, of no concern to 
the ordinary man of education—are gone by, we tust, for ever. 
It may now be confidently expected that the example of the 
Chemical Soclety in thus seeking o wide publicity for the reports 
of their proceedings will be followed by those societies—such as 
the Linnean and the Astronomical—which have not offered 
hitherto such facilities to thosewho endeavour to inform the general 
sclentific public and the wold of letteas of the latest researches 
in science. 


We lemn from the fifth annual repoit of the Sanitary Com- 
missioner with the Government of India; just received, that the 
fust screntific report on the inquiry into epidemic cholera m Indla, 
the instructions for which were prepared by the Army Sanitary 
Commi, pee Deen pierce The reporters state that they 
have been meking ‘‘carefol and systematic examinations of 
cholera excreta, and the changes taking place in them during 
decompdsition as compared with healthy excreta, and the 
changes occurring in them as well as in other fluids and solids 
during the same process. These changes have been studied as 
occurring under various circumstances, associated with various 
substrata and media. In addition to the above experiments, 
others on the effects of cholera excreta on growing rice plants 
have been entered upon. Careful daily observations have been 


-` made, and notes and casera incida drawings of all the changes 


observed to occur haye been accumulated. As far as the obser- 
vations have as yet gone, they have not been confirmatory of 
those of Hallier. For, though fungi have frequently appeased 
on choleraic materials, yet—{1) several species have appeared ; 
(2) the same species have occurred in abundance on other sub- 
strata in like circumstances; (3) the species observed have not 
belonged to the cholera series of Hallier, As yet, however, it 
would be premature to draw any definite conclusions im the 
matter, as any series of observations on such polnts is beset with 
innumerable difficulties and fallacies, necessitating careful and 
frequent repetition of each experiment before coming to a final 
decision as to the value of its results.” Observations are 
conducted at various stations to ascertain whether Pettenkofer's 
theory of the relation of cholera to subsoil water level is borne 
out in India, 


THE Boston Society of Natyral History, at its last meeting, 


pase the following vote :-— 
“That the net proceeds of the celebration of the centennial 


anniversary of the birth of Humboldt, with the money 
received from the sale of Prof, Agassiz’s Address, previous to 
Jan. 1, 1870, and the money subscribed at the solicitation of the 
society's committee, be given to the trustees of the Museum of 
Comparative Zoblogy at Harvard College, in trust, for the esta- 
blishment of an endowment, under the title of the Humboldt 
Scholarship, the income of which is to be solely applied, under 
the direction of the Faculty, toward the mainfenance of one or 
more young and needy persons engaged in study at sid 
museum.” ` 
Tux subject of the Ravista prize of a thonsand lire for 1870 
is, the effect which emigration to foreign countries and removal 
to citles produce on the population of agricultural districts. 
Manuscripts are to be marked with a motto, and accompanied 
by a sealed letter containing the author's name. They must be 
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mitten in Italian, addressed Presidetsa dal Remo Lices, Cesare, 
Bacaria, Milan, and delivered not later than the Inst day of- 
December next. 

A MONTHLY Journal, devoted to social and sanitary economy, 
is advertised to appear on the Ist proximo, under the title of the 
Feed Feurnal, Judging by the names included in the published 
list of contributors, we may confidently expect that the important 
subjects to be dealt with ın this periodical will be treated of with 
alnlity, and in accordance with the most recent results of sclen- 
tific research. 

THaTt interesting and useful periodical the American 
Naturalist, which is devoted to the popularisation of Natural 
History, commences a new volume in March next The first 


article in the volume will be an illustrated paper by Mr. E. 


G. Squier, the eminent archeologist, on the Ancient Megalithic 
Monuments of Pern compared with those in other parts*of the 
world. The second article will be on Sponges, by Prof. Leidy, 
of Philadelphia. 

Wie have recived Gon: the Mannhelny AgodiaHon Tor Nania 
Science the annual report published in February of last year, and 
giving an accomt of the society's operations dming the year 
1868-9. The usefulness of the Association appears to have been 
somewhat limited by the want of funds. To the same cause 
must doubtless be ascribed the fact that the only papers published 
with the report before us me on the meteorology of Mannheim. 
We are glad, however, to leam from the Secretary that the 
volume for 1870 will shortly appear, and that it is to contam 
several interesting astronomical, meteorological, and botanical 
communications, 

M DUMERIL, Member of the Institute and Professor at the 
Jardin des Plantes, commenced on the 1th inst. at the Museum 
of Natural History, a course of lectures on the general history 
of reptiles, batrachians, and fish. 

Mr. Dyer, of Cirencester College, has been appolnted by 
Earl De Grey to the Professorship’ of Botany in the Royal 
College of Science, Dublin. 

IT was some time since announced that the prize offered by 
Lieut -Colonel Scott, R.E., the secretary of the Royal Horti- 
cultura! Society, for an essay on the Principles of Floral Crit- 
ciam, would be awarded on January roth. It is now stated 
that the award will not be made till Wednesday, May 4th, 1870. 

Wx note the appearance of a new edition of the very handy 
geological map of Geimany, France, England, and the neigh- 
bouring countries, originally drawn up by Von Dechen in 1839. 
It will be fonnd very usefal to any continental tourists who have 
some geological knowledge, and who care to take an intelligent 
survey of the countries they travel through. Copies may be 
obtained of Messrs. Nutt, 270, Shand. The scale is 1:2, 500,000. 

A COMMITTEE has been formed at Liverpool for the purpose 
of establishing a Zoological Society. Itis hoped that the corpora- 
tion will grant a site for the society’s garden in one of the public 
parks. 

MELBOURNE has recently acquired a fresh utility and ornament 
in the shape of a turret-clock, the first manufactured in the 
colony, which for perfection of work and peculiarities of con- 
struchon challenges the admiration of all horologists. , The dials, 
six feet in diameter, consisting of frames of-cast-iron—the rings, 
figures, and minute marks (eight inches long and one broad) all 
formed in one casting—are eighty feet from the level of Bourke 
Street, The weight is about 120 pounds, suspended on a barrel 
seventeen inches long and ten inches in diameter, revolving 
twenty-nine times a week, giving a downfall of about seventy 
feet. The pendulum swings once in two seconds, and consists of 
a dry and varnished pine rod fifteen feet six inches long, with 'a 
cylinder of lead weighing 320 pounds, As it was thought 
desirable to make the hands move by easily seen impulses every 
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half-minute, so as to ascertain the time to a second, a special 
arrangement, called a spring rementorre, has been added, by 
means of which the wheels of the clock are detained for thuty 
seconds ami escape at the half-minute, allowing the weight to 
move the hands over half a minute’s space, and wind up a smali 
clock-spnng in the spindle, which revolves in two minutes This 
keeps the pendulum and the escapement going while the rest of 
the works are held back. The following isa technical descrip- 
tion of this remonterre -—‘* The wheel in the spindle, which 
revolves once in five minutes, drives a second pinion with eight 
teeth, the spindle of which projects through the back of the 
clock frame, and canies a little cylinder with two notches at the 
end, one broad and shallow, the other narrow and deep. At the 
end of the remontoire arms are two steel projections, one of 
which passes through the broad notch and the other through the 
narrow dhe. As the two-minute spindle revolves, with the 
notched cylinder, it brings a notch in a nght position to let one 
of the arm projections through every half-minute, allowing the 
train to move the hands, and wind up the mall spnng. To 
effect this the pinion with sixteen leaves is loose on the two- 
minute spindle, and is only attached to one end of the spring. 
The clock 1s also supplied with Denison’s double three-legged 
gravity escapement, 

THE Mount Washington Railway, which ascends the White 
Mountains, New Hanipshire, U.S., is about three mules m length, 
the average gradient being a little more than I in 4, which is in- 
creased in some places to the extraordinary eatent of 11n 3. The 
engine draws neelf up the line by means of a ‘‘ pinion,” which 
works into a strong “‘rack” fixed between the rails, and the 
ascent of three miles is completed in about one hour. 


AI, Moun, Director of the Observatory of Christiania, has 
recently surveyed the méu field of Fostedalsbicen, which 
occupies 750 square kilometres. He finds that it feeds twenty- 
two glaciers of the first order and more than 200 smaller ones. 
The névé is seventy kilometres from the sea. 


Murssrs BELL AND DALDY have just issued the first part of 
a wok beaing the title ‘‘ Natural Phenomena and Chronology 
of the Seasons,” and containing a chronological register of the 
remarkable frosts, droughts, ‘thunderstorms, gales, floods, 
earthquakes, &c. which have occurred in the Bnitish Isles since 
AD, 220. The author, Mr. E. J. Lowe, F.R.S., the well- 
known meteorologist, wishes it to be undeistood that his chief 
object in publishing what 1s confessedly a very imperfect recoid 
is to call attention to the subject, and elicit further information 
for a more extensive work, embracing the more remarkable 
natural phenomena of fmelgn countries. The compilation of a 
catalogue of this nature, if it is to be of any real benefit to 
science, involves an enormous amount of labour and much 
critical skill. The ongmal authorities for the phenomena 
recorded should, in each case, be referred to so precisely that 
the quotations may be readily verified. It is hardly setisfactory 
to see the Prerisu Herald quoted in support of the assertion 
that 1,500 houses were umoofed and destroyed in London, in 
the year 944. 

Mir. JONN H. MARTIN, secretary to the Maidstone and Mid- 
Kent Natural History Society, has just brought out the first 
number of a new publication, ‘“ Microscopic Objects figured and 
descnbed,” containing 16 wood-cuts and short descriptions of 
vegetable objects, from the yeast-plent to the spiral-vasculer 
tissue from garden rhubab. The work is intended, when com- 
plete, to contain about 200 figures, all of them onginal, to be 
sued in monthly numbers. It is proposed to commence with 
the pumary forms of vegetable life, and to proceed onwards 
through the tissues to the woody structures of the Exogens and 


Endogens, next descending to the Acrogens, and so pasamg to 
the extreme limits of vegetable life, as the Desmidiæ, &c., thence 
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to the lower forms of animal life, the Infusona, and on through 
the Radiata to the Insects, which will be drawn and described in 
their various orders, and the minute organs figured sepaiately. 


THE Architect states that Lieutenant Cole, R.A., and three 
sappers, sent out by the Secretary of State for India to take casts 
of the Sanchi Tope, have airived in Calcutta. For the benefit 
of those of our readers who have not had the privilege of seeing 
Mr. Feigusson’s magnificent work ‘On Tree and Serpent 
Worship,” we may mention that the Sanchi Tope, a monument 
of very high antiquity, is surrounded by walls and gateways 
covered with elaborate sculptured decorations of the greatest 
interest to the student of the early history of the human 
race. 

THE Faedda of Saturday last contains some interesting notes on 
special agiicultural traintng-schools in France, Germany, and 
Switzeiland. At Rutte in the Centon of Berne, and at Santhoven 
in Bavaria, particular attention is given to the theory and practice 
of dairy operations, and the general treatment of cow stock. 
The school of Lérardenn, on the estate of Count Conddic, in the 
Department of Finisterre, offers special factities for the study of 
draining and irrigation. In this school there is a technical library, 
@ museum, a collection of meteorological instruments, a laboratory, 
and tools of all descriptions. The general course of study 
includes elementary mechanics, agricultural chemistry and botany, 
the pruning and grafting of frult-trees, the makmg of roads, and 
other practical knowledge. At Gortz, in Austna, is a special 
institution for silkworm culture, supporting a journal exclusively 
devoted to that branch of industry. The Atkengum states that 
the Ottoman Government is giving its suppoit to a project of 
M. Netter, of Constantinople, to found an agneultural school for 
Jews in Palestine, 

We have been requested to notify that the following premiums 
have been placed at the disposal of the Council of the Society 
for the Encouragement of Arts, Manufactures, and Commerce, 
for the term of seven years, by M. Septimus Piesse :—1. 
A premium of £5, for one pound of Otto of Bergamot, of 
the value of 16s, or more in the London market, being the pro- 
duce of plants (Citas bergamia) mown in Australia, New 
Zealand, Natal, any of the Bntish West India Islands, or any 
other British Colony or Dependency. 2 A premium of £ 5, for 
one ounce of Otto of Roses, of the value of zos. or more m the 
London market, being the produce of any variety of roses grown 
together in one plantation in Australia, New Zealand, Natal, 
any of the British West India Islands, or any other Bilftush 
Colony or Dependency. 3. A premium of £10, for a canister of 
Enflowered Butter or Fat, so scented with any kind or sort of 
flower, either by infusion or enfleurage, or by means of these 
processes jointly, of the weight of 3 lbs. or more, and of the 
value of Gs, per lb, in London. The said batter or fat to be 
enflowered or infused with flowers grown for the purpose 
in Australia, New Zealand, Natal, any of the British West 
India Islands, or any other British Colony or Dependency. 








ON HAZE AND DUST 


CESK eht in pasing Orage h a dark room reveals its track 
uminating the dust Aoatag n the air “The sun, 
en el Cacewal ‘discovers atomes, though they be 


R by candle-light, and makes them dance naked in his 
beams.” 


In my researches on the decomposition of va by li 
was compelled to remove these “atomes ” and this dust. It was 
emental that the space containing the vapours should embrace no 


visible thing ; that no substance capable of the hght 
in the slightest sensible i paar dae at the out an experi 
ment, be found in the ' s el by the 


luminous beam. 
For a long time I was troubled by the appearance there of 
floating dust, which, though invisible in diffuse daylight, was at 
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once revenled by a powerfully condensed beam. Two israe bustible ie Their 1apid motion h the focus 
Peet ea ed eae the one containing | also aids ey ee ee ciently long 
ts of glass wetted with concentrated sulphuric acid ; the men ree was evident would burn them up, 
other, of marble wetted with a solution of | but I thonght the nae of the flame would mask its own 
caustic To my astonishment it beth. | actlon the particl 
The air of the R sent these tubes at a Ina cylin O n omenal Maana the dust 
rate sufficiently slow to dry it and to remove its carbonic acid, | of the , Was placed an ignited spirit-lamp. Mingling 


ental tube a considerable amount of 
matter, which was illuminated when the 
the 


en into the 


same when the alr was tted to bubble through the liquid 
acid and through the solution of 

Thus, on the sth of October, 1868, successive of air 
were the potash and sulphuric into the 


tube. Prior to the admission of the ar 
the tube was ; it contained nothmg competent to 
scatter the light. After the air had entered the tnbe, the conical 
track of the electric beam wasin all cases clearly revealed. This 
indeed was a daily observation at the time to which I now refer. 
eae 


having been burnt u 
matter. Wharo alt was cil too nipidly 
seni aa iad eer ca aa This was 
the smeke of was by no mesns prepared 
for this result ; fort hed on caght-with the rest of the conta. 
oe ee ee 
` combustible. 


ped eae cee procure for me a small 

OW elton ie tae elise taba. which old bé heated to 
vivid redness. also contained a ioll of platinum gauze, 
which, while it the air to pass through it, ensured the 
practical contact of the dust with the incandescent metal The 
ee ee to enter the experimental 
tube, sometimes through the cold, and sometimes throngh the 
heated tube of platinum. The rapidity of admission was also 
varied. ee ae eee ee eee 
of air operated on is expressed by the n of inches w 
the mercury gauge of the air-pump sink when the air entered. 
In the second column the condition of the platmum tube ts 
ea ene eee eer ae 
the experimental tube. 


Quantity of Air. State of Piatimm Tube. State of Experimental Tube. 


15 inches Cold ' Full of particles. 

i5- 4 Red-hot Optically empty 

TS n Cald ull of particles. 

iS a Red-hot Optically empty. 

15» Cold Full of particles. 

I » Red-hot Optically empty. 
The phase u optically empty ” shows ra when the condi- 


tions of perfect combustion were bhai bing matter 
totally disappeared. It was wholl ee gees not a trace 
of residue. From spectrum however, we know that 
a ik Roan ee these dust particles are, I believe, 
the rafts that support i, and when they are .emored it sinks and 
i ae f the air rapid renda im 
When the o Was 80 as to & imper- 
fect the i TA of the floatmg matter, instead of optical 
emptiness a fine blue cloud made its appearance In the experi- 
aul tube. The following seiles of results illustrate this 


point :~— 


Quantu y Planum Tube è Es Tuba, 
15 inches, slow. . Cold . . . Full of particles, 
TS” p » « Red-hot . . Optically empty 
15 „ quick. ‘i . . A blue cloud, 
15 e Intensely hot . A fine bine cloud 


The o tical character of these clouds was totally different from 
that of ie a which produced them. At 


es to the 
rN pet. letaa they dischaiged perfectly po al lip. Th The 
cloud could be uttealy Sp acca by a tansperent Nicols prism 


and the ibe conmaiaing Sereda to optical emptiness. 


be organie, 1 songh bara them up athe foe thus proved 
to beorganic, I t to burn them up at the focus of a concave 
reflector, One a powerfully convergent mirrors employed 


in my Se sie ai oy eae rays was here made 
use of, but I failed in the attempt. Doubtless the floating par- 
ticles ae in part fansperent toiadiant heat, and are so far incom- 


° Sde eurer L produce the darkness 


with the flame, and round its rim, were seen wreaths of darknes 
resembling an intensely black smoke. On lowering 
below the beam the same dark masses stormed upwa 
were at times blacker than the blackest smoke 
seen issuing from the funnel of a steamer, and their resemblance 
to smoke was so perfect as to lead the most practised observer to 
conclude that the a tly pure flame of the alcohol lamp 
required but a beam o sufficient intensity to reveal its clouds of 
hbeiated carbon. 

But is the blackness smoke? The question presented itself in 
a moment. -A red-hot poker was placed underneath the beam, 
and fiom it the black wreaths also ascended. A lage hydro- 
gen flame was next employed, and it produced those whuling 
inasses of darkness far more copiously than either the spirit- 
flame or poker. Smoke was therefore out of the i 

What, then, was the blackness? It was simply that of stellar 

; that is to say, blackness resulting from the absence fom 
track of the beam of all matter com t to scatter its 
light, When the flame was placed w the beam the 
floating matter was destroyed tw sits; and the air, freed from 
this matter, rose into the beam, jostled aside the ilinminated 
peitcles, and substituted for irae See daikness due to its 


own perfect Piar md Pes could moie forcibly illus- 
trate the mvisibility of hich renders all visible. 
The beam unseen, the "black chasm f by the 


t air, while at both sides of the gap the thick- 
strewn particles shone out like a luminous solid under the 
powerful iumination, 

But here a diffculty meets us. “Tt is not necessary to burn 
sa cles to produce a stream of darkness. Withont actual 
on, currents may be generated which shall exclude the 

epics dagen see pitas he) a ar telly a E 

tocs. I noticed this effect on placing a red-hot copper 
Pea bea cd berating i ea bae its 
temperature had fallen below that of bo water. The dark 
currents, though much enfeebled, were produced. They 
may also be produced by a flask filled with hot water. 

o study this effect a platinum wire was stretched across 
the beam, the two ends of the wire being connected with 
the two poles of voltaic battery. Sa grae Me maen 
of the current a rheostat ‘was p 
Beginning with a feeble current the t of the 
wire was ually angmented, but before it teached the 
heat of ignition, o tered i seep orc, which 
wien looks) s! cages darker and sharper than one 
of the blackest lines of Er B E Right 
and left of this derk vertical band the floating matter rose up- 
wards, bounding definitely the non-laminous stream of air. What 
is the explanation? S ra a The hot wire rarefied the air 
in contact with it, but it did not equally lighten the float 
matter, The convection Sapa ae sgh uit: j 
upwards among the partic agping them it t an 
left, but fome beween them an impesseble black pertition. 
Tatts toy we aude oa cect Of Ge dae caren) eotaced 
by bodies at a tempeatme below that of combustion. 

carbanic acid, so as to 
en pomed 
ee An ordimasy 
aera laced in the mr its cree a pha aie 

Gack GF tye bai to Be seen’ croming It Let coal 
Oy ee E ra sp Sart 
ee "the space rome by th downwards. As soon as it 


or blown into the 


ary 
ial a muficiently Porri 

e dust is suspended toa 
Nobody could, in th fikt 
the mouth at the illuminated 


solute ca t it to 

DAR GRA, air in which 
a semi-solid rather than as a 
instance, without repugnance 
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focus of the electric beam and inhale the dirt revealed there. 
Nor 1s the disgust abolished by the reflection that, although we 
do not see the nastiness, we are churning it in our | every 
hour and mmute of our lives. These is no respite to this con- 
tact with dirt; and the wonder is, not that we should from time 
to time suffer from its presence, but that so small a portion of it 
would a to be deadly to man. 

And what Is this portion? It was some time ago the current 
belief that epidemic diseases generally were propagated by a kind 
of malaria, which consisted of organic matter in a state of srøfor- 
decay; that when such matter was taken into the body through the 
lungs or skin, it had the power of spreading there the destroying 
piocess which had attacked itself Such a spreading power was 
visibly exerted in the case of yeast. A little leaven was seen to 
leaven the whole lump, a mere speck of matter in this supposed 
stale of decomposition being apparently competent to propagnte 
indefinitely its own decay. y should not a bit of rotten malaria 
work in asimilar manner within the human frame? In 1836 very 
wonderful eply was given to this question. In ght year Caeni 
de la Tour discovered the yens? Want, a living organism, which 
when placed in a proper medium, feeds, grows, and reproduces 
itself, and in this way carries on the process which we name 
fermentation. Fermentation was thus proved to be a product 
of life instead of a process of decay. 

Schwann, of Berlin, discovered the yeast plant independently, 
and in February 1837 he also announced the {mportant t 
that when a decoction of meat is effectually screened from 
ordinary air, and supplied solely with air which has been 
raised to a high temperatme, putrefaction never sets in. Putre- 
faction, therefore, he affirmed to be caused by something derived 
fiom the an, which something could be destroyed by a sufi- 
clently high tem re. e iments of Schwann were 

ed and confirmed by Helmholtz and Ure. But as To 
fermentation, the minds of chemists, influenced probably by 
the great nuthonty of Gay-Lussac, who ascribed putrefaction 
to the action of o , fell back upon the old notion of 
matter in a state of decay, It was not the h yeast plant, 
bat the dead or dying paits of it, which, assailed by o i 
roduced the fermentation. This notion was finally exploded 
Pasteur. He proved that the so-called “ferments” are not 
such; that the true ferments are organised beings which find 


in the reputed ferments their food 

Side side with these es and discoveries, and 
fortified them and others, has run the thesry of 
epidemic disease. The notion was expressed Oy Kiha, and 


favomed by Linnæus that epidemic diseases are due to germs 
which float in the atmosphere, enter the body, and produce 
disturbance by the development within the body of Drege 
life. While it was stll strugg against great odds, this 
theory found an expounder a defender in the Piemdent of 
this Institution. Ata time when most of his medical brethren 
considered it a wild dream, Sir Henry Hollend contended 
that some form of the germ theory was probably tue. The 
strength of this theory consists m the perfect parallelism of the 
phenomena of contagious disease with those of life. As a 
planted acom gires birth to an oak competent to produce a 
whole cop of acorns, each gifted with the powe: of reproducing 
it» parent tree, and as thus fom a single seedimg a whole 
forest may spring, so these epidemic diseases literally plant 


their seeds, grow, and shake abroad new germs, which, meeting 
ee ee ture, finally 
take possession of whole populations. Thus Asiatio cholera, 


beginning in a small way in the Delta of the Ganges, contrived 
in seventeen yems to spread itself over nearly the whole habit- 
añe world The development from an infinitesimal speck of 
the vius of samall-pox of a crop of pustules, each charged with 
the original poison, is another illustration. The reappearance 
of the scourge, as in the case of the Dreadnought at Greenwich, 
1eported on so ably by Dr. Budd and Mr. B receives a satis- 
factory explanation from the theory which asenbes it to the lm- 
geiing of germs about the infected place. 

Surgeons have long known the danger of permitting air to 
enter an or abscess To prevent its entrance they employ a 
tube called a cannula, to which is attached a steel point 
called a trocar, They punctwe with the steel point, and by 
gentle pessue they force the pus h the cannula. It uw 
A T ea aa in cleansing the inshument; and ıt 
is dificult to see how it can be cleansed by ordinary methods in 
air loaded with organic impmites, as we have proved our air to 


be, The instrument ought, in fact, to be made as hot as its 
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temper will bear. But this is not done, and hence, notwithstand- 
ing all the surgeon’s care, inflammation often sets in afte: the 
first operation, rendering necessary a second and a third. Rapid 
putt ef ction is found to accompany this new inflammation. ¢ 
pus, moreover, which was sweet at first, and showed no trace of 
animal life, is now fetid, and norong with active little o isms 
called vibrios. Prof. Lister, from whose iecent lecture this fact 
is derived, contends, with every show of reason, that this rapid 
putefaction and this ed ge ie da of anımal life are 
due to the entry of germs into the abscess during the first operan- 
tion, and their subsequent nurture and development under favour- 
able conditions of food and temperatuie. The celebmied 

hysiologist and physicist Helmholtz is attacked annually by 
hey teree From the 20th of May to the end of Jane he suffers 
fiom a catarrh of the upper aur-passages; and he has fonnd 
during this period, and at no other, that his nasal secretions arc 
peopled by these mbrios. They appear to nestle by preference 
in the cavities and recesses of the nose, for a strong sneeze is 
necessary to disl them. 

These ieee sound uncomfortable; bat by disclosing 
our enemy they enable us to fight him. When he cleaily eyes 
his quarry the eagle’s strength is doubled, and hus swoop is 
rendered sure. If the germ theory be proved true, it will 

ve a defmiteness to our efforts to stamp out disease which 
fey could not pieviously And it ia 2r definite 
effoit under its guidance that its truth or falseh can be 
established. It uw difficult fur an outsider like myself to read 
pathetic emotion such papers as those of Dr. Budd, 
of Bristol, on cholera, scarlet-fever, and small-pox. He is a 
man of strong tion, and may occasionally take a flight 
beyond his facts; but without this dynamic heat of heart, the 
stolid inertia of the free-born Briton cannot be overcome. 
And as long as the heat is emplo to warm up the truth 
without si it over-much ; as long as this enthusiasm can 
overmaich its mistakes by unequivocal examples of success, so 
Oe ee ee a Ree Ae ah eee 

it God speed. 

But let us return to onr dust. It is needless to remark that 
it cannot be blown away by an ordinary bellows; or, more 
correctly, the place of the icles blown away is in this case 
supplied by others ejected from the bellows, so that the tack 
of the beam remains unimpaied. But if the nozzle of a 
bellows be filled with cotton wool not too tightly packed, the 
air through the wool is filtered of its ee matter 
and it then forms a clean band of darkness in the ilfummated 
dust. This was the filter used eo in his cage 
ments on ntaneous generation, turned subsequently to 
account in tha excellent researches of Pasteur. Since 1868 
I have constantly employed it- myself. 

But far the most in and {mportant ilustration 
of this filtering process is furnished by the human breath. 
I fill my longs with ordinary air and bieathe thiongh a glass 
tube across the electmc beam. The condensaton of the 
aqueous vapour of the breath is shown by the foimation of a 
luminous white cloud of delicate textme, It is necessay to 
abolish this clond, and this may be done by drying the 
breath previous to its enterng into the beam; or still 
more simply, by waiming the glass tube. When this is done the 
luminous track of the beam is for a time uninterrupted. The 
breath impresses upon the floating matter a transverse motion, 
but the dust from the Jungs makes good the particles displaced, 
But after some tme an obscure disc appears upon the beam, the 
darkness of which in untl finally, towaids the end of the 
So aka the beam is, as it were, plerced by an intensely black 
hole, in which no particles whatever can be di ed. e air, 
in fact, has so lodged its dirt within the lungs as to render the 
last portions of the expired breath absolutely free from ded 
matter. This t may be repeated any number of times 
with, the same result. It renders the ton of the dnt 
withm the lungs as manif pa pedis Ms ronal rao dy 
- I now empty my lungs as perfectly as possible, placing a 

of cotton t my mouth and nostrils, inkale 
through it. There is no difficulty in thus filling the lungs with 
air. expiring this air though the glass tube, its freedom from 
floating matter is at once manifest. From the very beginning of 
the act of ion the beam is pierced bya biack aperture. 
The first from the lungs abolishes the RE ust and 
puts a petch of darkness in its place, and the darkness continues 
throughout the entire course of the expuation, When the tube 
is placed below the beam and moved to and fro, the same 


without 
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smoke-like appearance as that obtained with a flame is observed. 
In short, the cotton wool, when used in sufficient quantity, 

completely intercepts the floating matter on its way to the I 
And here we have revealed to us the tme p yola 
practice followed by medical men, more from instinct than from 
actual knowledge. In a contagious atmosphere the physician 
places a handkerchief to his mouth and inhales thrd it. In 
_ doing so be unconsciously holds back the dirt and germs of the 
air, E gad halter vabaveeter el ale Baa 

On showmg this iment with the cotton wool to Dr. 
Jones, he immediat De ee ee The 
result was y the same, though, as might be expected, 
the wool is by far the surest filter. The application of these ex- 
is obvions, If a physician wishes to hold back from 


the lungs of his aTe cida cece a 
contagious disease is said to propagat employ a 
cotton-wool i After the revelations of this 


breathe the air unharmed. In ‘all probability the 


the will be protection of the entire system. For it is ex- 
ingly probeble that the germs which | in the air- 
and which, at their leisure; can work their way across 


ie ani ona nema are oe ee eae 
demic disease. If this be so, then disease can ce: y 

warded off by filters of cotton wool I should be most willing 
to test thelr efficacy in my own person. And time will decide 
whether in lung disoases also the woollen respirator cannot abate 
irritation, if not arrest decay. By its means, so far as the 

are concerned, the alr of the highest Alps may be brought into 
the chamber of the invalid. Jonn TYNDALL 





SCIENTIFIC SERIALS 


Tue Zatwhriff fur Chemie (No. 1) contains an account of 
some unfinished ag salon Muck on manganous sulphide, 
and a note by Dr. , of Bonn, on the action of aqueous 
hydric ehiotlde on nitrobensoL In the latter of these the 
author ts out the interesting fact that dichloraniline is a 
principal product of the reaction. Robert Otto communicates 
several papers containing the results of i which he 
has ormed, for the most pert, with of 
Eugen Dreher. The subjects of the papers are ‘‘ Mercaric 
Diphenyl,” under which title a tolerably exhaustive account of 
this body is given; “Mercurie Ditolyl,” which was not so 
extensively examined ; “ On the deportment of Dibensyl at a high 

Bn t 


temperature into Toluol and Toluylene ); On 
transformation of hydro-phenylic sulphide into phenyhec 
sulphide” (the mercuric derivative decomposes thus at 180° :— 


= (C Hae S; + Hg); ‘On mercuric htyl,” 
(CaF ipa a ae of US aay at very 
advantageous in the usual mixture whereby the body ts prepared ; 
a On mono-etthylic and mono-methylic mercuric acetate ;” and 
“On the prepmation of organic sulphur-compounds by means 
of sodic hyposulphite."-A Geuther contributes a short article 
ida of croton oiL” He finds that the oil 


acid. Croton ofl contains a metamer of tc 


bu fermentation) alcohol, when transformed into 
a co alcoholic potash, into olefant, furnishes 
with hydric {odide tertiary psendo-butylic lodide,—Petrieff 


THE Annales de Chimie et de Physique for last con- 
ae et mt ae lee : 

principle of which was discovered independenti by Prof. Govi 
and himself, The rest of the number is y occupied by 


abstracts of foreign scientific papers. 


Riiatic lands, which may be regarded 
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and of Mr. Wollaston’s works on the Col of 
those islands. Dr. L describes’ bymiferons fossil Zrovna 
(T. errmiata Àg.) ess. A. Hancock and R. Howse describe 
in conmderable detall the remains of a fossil fish (amassa 
ditumimosa Schioth.) from the Permian mari-slate of Midderidge ` 
in the county of Durham. They identify with the genus 

the coal-measure form described by Messrs. Hancock 
and Atthey onder the name of Chwarxedus linguae min and 

the genus as belonging to the Rays, and ly allied 
ahead decane The known i consist chietly of the teeth, 
which were originally described by Schlotheim as Trilobites, under 
the name of 7! detustuisosms,; different examples have been 


refer to their species the umassa Feb Sata elapse bilumi- 
: Byzexos latipinnatus of 
Count Münster, and the Acredus larva of Professor Agassiz 


This is illustrated with two excellent plates. Dr. Carl 
Semper describes the ets (ra (Pfeil) from Auttraha as 
forming a new genus of T , to which he pives the neme 
of AAytida. Professor E Perceval Wright d and figures 


ee ee obtained from 
a kun- in Cork rS E see ona T Gould describes a 
new Pigeon, : nobilis, forming the type of a new genus. 
—The only botanical paper in the number w the thirty-first 
instalment of the Rev. W. A. Leightoa’s ‘ Notule Lichenolo- 
gice,” containing an anal examination of certain new 
characters in thè species of the genea Nephrene and NVepiro- 
mium. —Besides the translations and abstracts of foreign papers 
which appear among the miscellaneous contributlons, thha number 
conteins the first part of a translation of Professor Hackel’s 
memoir onthe organisation of and their relationship 
to corals, in which the author that the corals (Authe- 
gea) are very nearly related to the Sponges, that the latter belong 
to a ap up of a aay = Bary “the sole mor- 
ho cter w s y edly separates 
them iron: (ho ren of the Coelenterata is to be found ia the 
“deficiency of the urticating organs in all sponges.” 
THE Moenitesr Scunhfone for J rst has much of its 
occupied by an account of the 1 ingutry resulting from 
remarkable explosion of potamic picrate which occurred in 
the Place de la Sorbonne on the 16th June last The evidences 
and the speeches of counsel are given at considerable length. 
BM. Dubrunfant contributes an article on the Saline Analysis of 
Sugars, and on Melnesimetry. There 1s also the usual account 
of tke sittings of the Academy of Sciences; a Photogiaphic 
Review, and a review of foreign journalsk—both very y 
written. <A new feature in this inhoduced this year, is a 
price-current of the principel prodacts referred to in the papers 
it contains, and for the general use of subacribers. We cannot, 


read by M. J. Béchard, the Secretary of the French Academy of 
Medicine, 

of the man who is one of the most- disti od cations 
oF is ald ea aae MM Bao GAR cae 


logical effects of mountain cli is the second paper in the 
present number of the Revne. hope shortly to (ay oe 
cur readers a full account of M. Lortet’s observations, The 


other are one by Prof. Mayer, of Heilbronn, the recently 
elect ing Member of the Institute of France, on the 
cousequences and inconsequences of the mechanical 

of heat, and a communication, | presented to the - 
Acad of Sciences, by M. St. Claire on the nascent 


stato of es, 

THE Ameran Naturalist —in the number for the present 
month there is an original article on the microscopic exami- 
nation of shavings, and two others on the birds of Massachusetts ; 


likewise 2 continnation of a renew of Professor H s Classi- 
fication of m which the o is that tho 
publication of that will not the Cuvierian 


and ee D which SEET er ests of 
, once more ghost of phrenalogy, ver, Ina 
aneh old iafaraaden, f c 


WAY, 


system. 
A reprint is also given from the Science Review of the 
temperate 


po 


le 
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BOTANY 
British Museum Herbarium 


Tus national Herbarium at the British Museum, though not 
equal in extent to that at Kew, is one of very value to 
botanists from the numbers of ‘‘type-specimens”’ it contains ; 
that is, specimens named by the orlginal discoverer o describer, 
thus serving as a standard for reference According to the 
offisal report lately issued by the Curator, Mr J. J. Bennett, the 
herbanum has received large and important additions during the 
past yem, by purchase and donation, from all parts of the world, 
including flowenng plants, ferns, lichens, mosses, sea-weeds, the 
inicroscopic Diatoms, fossil ts, sections of wood, &c. ; while col- 
lections previously received have been arranged and incorporated. 

Wood for Gunpowder 

ALTHOUGH the matenals of which gunpowder is made have 
not varied since its first invention, there has been considerable 
vaiety in the kind of wood from which the charcoal has been 
obtained. Dense woods ee Joey PE abet 
chosen, especially those most from silica, and ca e 

roduang a fnable roux charcoal which burns quickly and 
ves the least possible quantity of ash; the kind now generally 
used by gunpowder manufacturers is known as “ Dog-wood,” 
and is usually descnbed as being obtained from the small tree 
pularly known under that name, the Cornus sangnines, 
Br Hooker has, however, recently discovered that this is a popu- 
lar error, and that the wood is really almost universally obtained 
from the Buckthorn, or Rkamnns frangula; the former tree 
being now never for this purpose, if indeed it ever was, Till 
a few years moce, the bulk of the Buckthorn wood used in 
this manufacture was supplied from English plantations in 
Suffolk, Nowfolk, Essex, and Kent, but the great increase 
recently in the demand for the finer descriptions of gan er 
has rendered this souce insufficient; and it is now cultyated 
in immense districts of forest and marsh in North Germany, 
lying between Berlin and Frankfort, where it forms the natural 
undergrowth, Fiom the high price obtained for the wood, 
10%, to 154. per ton, its culuvation would be exceedingly luc- 
tive in this country, as it will grow in almost any soil, 


Action of Ether on Plants 

THE action of ether as an anssthetic on the animal frame has 
induced Dr. Maxwell Masters to ex t oo its effects on 
plants. He states that if a diop is placed gently on the leaf of 
the Sensitive plant, it produces a yung effect, rendenng it 
insensible to subsequent contact. Ji, however, the ether ump 
on the leaf with force, or us allowed to drop from a considerable 
height, contrachon of the leaf immediately takes place, the 
impact of the falling drop counteracting any paral power. 
It is well known that in the contraction of the leaves of the 
Semmtive plant a certain amount of vital force is expended, and 
that if often repeated the plant becomes exhausted, and a hme 
of rest is requued before the phenomena nre repeated. 


Virldescence of Leaves 
M. PRILLIEZUX has established, as the result of a large number 
of observations on the leaves of barley, that nridescence is more 
rapid in diffused light than in the direct light of the sun, in con- 
tiost to lhe production of which is more abundant the 
ye Sa the light. He introduced into a dak chamber a pencil 
of solar rays, and, by means of a lens, produced a diverging 
cone, m which he placed the berley at different distances from 
the lens, consequently under different intensities of light deter- 
minable with precimon. He found that near the lens, that is, 
Inced in a very intense light, the etlolated leaves e 
eane peen, while at a greater distance the viridescence too 
place more 1apidiy, and attained it. maximum at @ distance of 
three or four metres, ond which the activity decreased ; so 
that in a too feeble light the effect was the same as in too strong 
alight. [L Institut]. 


MOLLER has prepared a beautiful microscopic slide, containing 
300 distinct species of Diatoms, showing an extraordinary variety 
of form, and with marvellous regularity. It forms one 
of the most interesting objects for the microscope we have seen. 

THe “Prodromus Systematis naturalis Regni vegetabilis,” the 
work of three generations of De Candolles, 1s now approaching 
confpletion, as it is not intended to continue it beyond the 
Exogens. The first section of the sixteenth volume, just pub- 
lished, mecludes two important monographs, the Urticaceae by 
Weddell, and the Pigeraces by Casimir De Caadolle, 


SOCIETIES AND ACADEMIES 
LONDON 
Royal Society, January 20.—The following papers were 


‘On the mechanical oa aera of logical inference,” by 
W. Stanley Jevons, M Lon l., Professor of Logic, &c., im 
Owens Colle ; communicated by Professor E. Roscoe, F.R S. 
The anthor fust referred to the general use of mechanical cont- 
yaoces for the of mathemancal computetion, and then 
contrasted this fact with the utter absence of machines for aiding 
logical operatons, This absence he attributed to the incomplete- 
ness of the old logical doctrines. The problem of logical science 
in its complete generahty was first solved by Boole His logical 
views, when smmphfed and corrected, give us a method of indirect 
deduction of extreme genetality and power, founded directly upon 
the fundamental laws of th t. <A proof of the truthfulness 
and power of this system 1s to be found in the fact that it can be 
embodied in a machjne just as the calculus of differences ıs em- 
bodied in Mr, Babbage’s calculating machine. To expjam the 
nature of the logical machine alluded to, it may be pomted out 
that the third of the fundamental laws of thought allow us to 
affirm of any object one or the other of two contradictory attri- 
butes, and that we are thus enabled to develope a series of alter- 
natives which must contain the description of a given class or 
object. Thus, if we are conmdering the propositions, - 

Iron is me 
Metal is element, 
we can at once affirm of iron that it is mcluded among the four 


alternatives :— 

Metal, clement, 

Metal, not element, 

Not metal, element, 

Not metel, not element. 

But according to the second law of thought, nothing can com- 
bine contradictory attributes, and this law prevents us from sup- 
ing that fren can be xet-wpfa/, while the first premuseaffu ms that 

it is waal. The second premise again prevents our supposing that 
the combination meal, sot-clement, can exist, Hence the only 
combination of properties which the premises allow us to affirm 
of iren is metal, aement, In a smiler manner a complete 
solnuon of any logical problem may be effected by forming ihe 
complete list of combination in which the terms of the sn 
can manifest themselves, and then sniking out such of the com- 
binations as cannot exist in consistency with the conditions of 
the problem. The logical machine actually constructed repre- 
sents the combination, 16 in number, of four tive terms, 
denoted by A, B, C, D, and ther co ing negatives, 
a, ó, c d. The mstrument is provided with eight keys, repre- 
senting these terms when ap in the subject of a proposition, 
with exght keys, placed to the right hand of the former, repie- 
senting the terms when occurring in the predicate of a proposition, 
and with the certain oferntien keys denoting the cegu/ar of the 
proposition, the /w/ sep at the end of it, and the conjunction er, 
according as it occurs in the subject or predicate. There is also 
a key denoting the Aver or end of an argument, which has the 
effect of obliterating any previous impresmons, and making the 
machine a fabwla rasa. If now each of the letter terms, 
A, B, C, D, be taken to represent some logical tam or noun, 
and propositions concerning them be, as it were, played upon 
the machine, as upon a telegraphic instrument, the machine 
eMects thereby such a classification and selection of ceitain rods 
represen the 16 possible combinations of the terms, thet only 
those combinations conmstent with the propositions iemain 
indicated by the machine at the end of the operations, When 
once a series of propositons {ts thus impressed upon 
the machine, it 1s capable of exhibiting an answer to 
any Tenon which may be put to it concerning the 
poenbie combinations which form any class, The machine 
thus embodies almbst all the powers of Boole’s logical 
bystem up to Maen Involving four distinct terms, to 
sha problems of any complexity involving any number 
of terms only requies the muluplication of the 


s of the 
machine. he construction involves no mechanical difficulties, 
and depends upon a peculiar arrangement of pins and leveis, 


which ıt would not be easy to eaplain without drawings. In this 
arrangement of the parts the conditions of correct thinking me 
observed ; the representative rods are just as numerous as the 
laws of thought require, and no represents mconsistent 
attributes. representative rods are classified, selected, or 
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Ae earch the ae of a proposition in a manner exact! 

that in which a reasoning mind should treat its 
ideas, an oe ee eas of a problem the machine 
indicates the proper condition of a mind exempt from mistake. 
It is believed that this logical machme may be usefull employed 
in the logical class-room to exhibit tho complete Enalysis of any 
conkered by fh a author 


point of view as pipe in the mmplest and most evident 
manner the character and ers of a universal system of logical 
deduction, of which the ret, aitionst obscure solution, was 
given by Dr. Boole. 


“On Jacobt’s theorem respecting the me ufhbrium of 
a i¢volying ellipeoid of fud; and on a on of 
the theorem,” by L Todhunter, F.R S. aise eer the 


theorem that a finid ellipsoid revolving with uniform a de 
velocity round its least axis might be in equilibrium. Ivory 
discussed the theorem, and made several statements regarding 
the limitations of the proportions of the axis. Ivory’s statements 
contain various errors, and truths based on e:roneous reasoning. 
The object of the present memotr Is to correct Ivory’s errors, to 
supply sal cage dager and to add something to what is already 
known respecting the theorem. 
Geological ean January 12.- Professor Huxley, LL D., 


F.R.S., in the chair. Messrs. J. Aitken, J.P. 

dent of Manc ester Geol Soclety ; E. Allen, C. adie, 

A. W. C. F. Leaf, F.LS., and S. J. Smith, were 

elected F Piof Otto Torell, of Lund, was elected a 

foreign correspondent. The following communications were 
logical position and geological distribution 


read :—1,. ‘‘On doa logi i ; 
of the re olomitic omerate of the Bristol area,” 
alta theridge | dge, Esq., F. G.S Falsontologist to the Geol om 
of Cica Britain: The aithor nbticed the history 
hoe edge of the dolomitic conglomerates of the Bristol ree 
fiom which the remains of dincsaurian reptiles have been ob- 
tained, and then described their mode of occurrence and distn- 
bution over the dishict near Bristol He regaided these deposits 
as due to the action of the sea-waves of the later or middle 
Triassic upon the rocks of okler Triassic (Bunter) or 
Permian dung the gradual elevation of the land, 
pa ae ick representatives in point of time of 
the Muschel otherwise deficient in Britain. The anthor 
then noticed the mfluence of the eee the 
tion of certain min¢rals, such as and kerahe cron: 
ores, and discussed at some | the orekablescoarke of the 
henomena of denudation which furnished the materials for the 
ormation of the conglomerate at diffment levels, in which he 
two great periods of oscillation, the first witnessing a 
downwuaid movement of the c lands and lasting through- 
out the deposition of the New Red marl and sands, and 
second, during which the accumulations of the former were 
again, at least partly, denuded. With regud to the time 
-at which the remains of thecodont reptiles were imbedded 
in the conglomerate, the anthor inferred from the evidence 
that this took place late in the od of the Keuper. 
The Piesident inquired on what the author considered 
these iles to bel to a late period in the Keuper, and was 
info that the a aarti ies id adores aah 
Keuper of the Bristol area, of whi e containing them 
eae the highest position, Prof* Ramsay considered these 
erates not merely as of marine o but as breccias 
which had covered the old land surface, which had been worked 
up by the water of the New Red period. He objected to the 
term Sea having been introduced into the paper; as, though the 
tracts may bave been islands and promontomes, and though the 
water which surrounded them was salt, there was no open sea, 
but merelya inland salt-lake, in whioh the New Red Marl 
was formed. marl was less connected with the New Red 
Sandstone than with the Lies. The Muschelkalk being absent, 
it was constantly the case that the marl rested immediately on the 
ic rocks without the intervention of the apes Sand- 
stone, He tho re DEC MEE EOS “aaa or connecting 
the Rheetic beds with the New Red Mari below and the Lies above. 
The probebilty was that the in character was due toa 
ual influx of the sea into the lakes, He thought that 
ee eee cal erent be found even i 
beds of Linssic Jones remsiked that 
Mr, Tawney aa Deccan pe already intimated the St 
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‘Morton. In one boring, ‘which resched a depth: of 53 fee he 
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Cassian aspect and character of the Sutton beds The freshwater 
character of some of the Keuper beds he remarked, indicated 
by the presence of To a Aee can 
Bristol palæosaurians used as Permian 


S e Ree in Rusia Cooling Me Mr. 
a a at SEEE that the Dolomitic 

ravines in the paa rocks, which 
had E abiy prety to action. Prof. Morris alluded 
to some sections which seemed to corroborate the views of 
Mr, Etheridge, and pointed out the ielation of the conglomerate 
beds to the overlying strata at those points, He also mentioned 
certain es In the structure of the itself. 
Mr. Etheridge stated in reply that the maris ın the Bristol area 
were the erceptlon, the greater part of the New Red beds being 

one. 

2, ‘On the PFT deposits of potions of the Avon and 
Severn Valleys ageing, dusica" By Air. 4T. G. B. 
Lloyd, Che F, o's S. o author, after describing the general 
characters of what he termed the Drifts of the Upper and Lower 
series, and the oe oe of the Lower Aron, comprised 
within the district of the Avon Valley between Tewkesbury and 
Rugby, and of the Severn Valley above and below the town of 
Worcester, endeavoured to.show that there was a balance of 
evidence in favour of the existence of an upper and lower plat- 
form of drift ia the main valley of the Lower Avon, the upper 
one being of marine origin, and probably belo to the same’ 

as the stratified beds of gravel in the = E of 
cicester, which contain marine shells and mammalian remains, 
whilst the lower one, of freshwater ongin, had been derived from 
the former action, as supposed by the late Prof, 
Strickland. Further, that there was no evidence to warrant the 
ad a of the existence of high and low level river-gravels 
portions of the Severn and Avon Valleys under review, 


and that the apparent absence of any freshwater shells in the 
vor the Seren Valley wea Bates orth and Tevwkes- 


ary led to the inference that the peerage vels of the Avon 
weie not represented in the adjoining po of the Severn 
Valley, alth remains of some A the same species of mam- 
malig in both localities, e sating Bis opinion ba that 
the time had not yet arrived for Haue 
tions phenomena of th of the cae 
Lower serles e a an cavea ad the ou Upper and 


si ion, the author concluded by expressing hopes that the 
facts w be had brought forward would contri j 
of help to the further elucidation of the question. 


3. “On the surface-deposi 


tect couse chit ce Lias, with a few miia of 

Middle Lias. ee ee 

ee ee Flin 
iy, 


drit; 2. S sand, with 
y of chalk, a 
“to two 


quarizrose : 
with pebbles, princi 

e plateau were descmibed as 
systems, those of the Avon and Leam. The bottom of each 
valley is generally a narrow strip of alluvial soul, bordered by 
sand in some and by dnft in others. e author has 
bored down into the surface-depostts in the valley of Low 


stopped in a greyish clay containing ; m another, 
through similar clay to a depth of 57 feet, the rock was reached, 
and ts of limestone were brought up. 


Mr. Searles V. Wood, jan., ted lang been aware of eek 
ence of the Middle Glacial Sand near Rugby. He pointed out 
aie difference tn the baii of the wands Of the: Eeer Valley 

clay and those of similar deposits in the east of 
t t notmitbatanding thought they might be of the 
qos was doubtfal as to the anthen- 

teity mme age -Mr Ce 


which had been ait to Mr. 
Maw. Tho fossil shells from the Severn V olverhamp- 
y identical, and 


ton, Manchester, and Moel T were n 
indicated raised beaches. thought it possible that a 
defmite line Sahota ar oa night Mew. eens et 
that England. v 
did not a ties way wacked a iy cs 
mammalian fauna of the Avon and Severn Valleys. He had 
failed to discover any traces of Æx in either, 
Mr. Prestwich thonght that the author had probably divided 


Enel 
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the supeificial beds into too many separate deposits, though the 
facts brought foiwaid were of great value. Mr. Evans mentioned 
that he had received information of the discovery many yeas 
ago of a flint implement in association with the bones of eatinct 
mammals at Lawford. This implement had been exhibited at 
the time to the Geological Society, but had eral ar after the 
meeting. Mr. Lloyd and Mr, Wulson briefly replied. 

Chemical Society, January 20.—Professor WuLamson, 
President, m the chair. ‘The following A aay were elected 
Fellows :—-T. Bell, A. Bird, G. R. Hislop, E Lapper, H. 
Seward, The first paper icad was a note on the tion of 
muned vapous by charcoal, by John Hunter, M.A, Queen’s 
Coll ast. The author some time ago, pub in 
the Fornal of the Chemical Socraly (diay Tees), the results 
obtained by ates Fs mixture of two vapous by means of 
cocoa-nut charcoal. He found that the absorption was increased 
when one of the vapours was at a temperature near to its point 
of condensation ; and he explained the phenomenon by assuming 
that when a fragment of is introduced into a misture 
of two vapouis, the one which is nearest to its point of conden- 
sation is fist absorbed, ond this, in its condensed state, aids the 
absoiption of the other. A to this view, a succession 
of condensations is going on. The theory 1s stnkmgly illustrated 
in experimenting with a misture of water vapom and ammonia 
ges—obtained by heating an aqueous solution of ammonin of spec. 
grav. o°838—twhen the mixture 1s much more absorbed than 
either thegns or the vapour ely. The mean of a set of experi- 
ments eat 100° C and 7062 mm. pressure was 3166 vols. of the 
mixture absorbed by one vol, of cocoa-nut charcoal. The Presi- 
dent :emarked that the results of the experiments were entirely 
in accordance with what was expected on theoretical gi ounds.— 
The next communication was ‘‘On the composition of ion 
ust,” by Dr. Crace Calvert. The author had y occasion to 
analyse rust obtained fiom two diferent places-—from the outside 
of the Conwny Bridge, and from North Wales—and 
he found both specimens to be composed as follows :— 





Sesquiondde of iron . . . a 92'900 
Protoxide of iron i oe te G7 
Carbonate of iron . o°617 
Carbonate of lime . 0'295 
SIA ws u os O'IZI 
Ammonin faces 

100 000 


This i¢sult induced the author to mquire to which of the con- 
stituents of the atmosphere the formation of rust Is chiefly due. 
With the view of ascertaining this, carefully cleaned blades of 
steel and iron were put into tubes filled iespectively with 
oxygen, and a Bittle carbonic acid, ox and moisture, 
&c. The blades were mtroduced into gas-coliecting cylinders, 
which were then filed above mercury with oxygen, &c But 
this proved to be an unsatisfactory method, inasmuch as always 
some globules of mercury remained adhering to the won, 
whereby a galvanic action was produced w of course 
induced a rapid oxidahon. To avoid this the tubes were filled 
simply by displacement of atmospheric air. The blades were 
then Jent to the action of the different agents for a 
iod of fom. months. The results wee as follows :— 


lades in dry oxygen No oxidation. 
», moist ,, Out of three experiments only 
in one a slight oxidation. 
» dy cub. acid No oxidation. 
» mom ,, Slight incrustation of a white 


colour, (Out of six experi- 
ments two did not give this 
result. ) 


No oxidation. 


» ary carb. acid and 
„ molst carb. acid 
ond oxygen... .. 
dry nod 
mele ns sa ae Nooni 
„ momt oxygen and 
. ammoma .. .. No oxidation 
These facts led the author to assume that it is the presence of 
carbonic acid in the sg ae and not oxygen or water 


vapour, which dete: mines oxidation of iron. The author 
next investigated the behaviour of iron in water in which suc- 


bost 1apld oaidation. 
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cesaively oxygen, carbonic acid, @ mixture of the two &c., 
were conducted. He immersed only a of the blade in the 


water. The results were analogous to those above mentioned, 
inasmuch os-the most rapid oxidation took place when a mix- 
ture of oxygen with carbonic acid was introduced into the 
water. The action commenced ımmediately, and in a short time 
a dark precipitate covered the bottom of the vessel, Now the 
oxidation in this case was not due toa fixation of the oxygen 
dissolved in the water, but to oxygen liberated from the water 
ot Bape action; the occurence of large quantities of hydiegen 
above the liquid in the bottle proved this suffaently. A ae 
evidence in favour of the sa tion that the iron is oxidi 


through the decomposition of the water, is to be found in the fact 
that when a bright blade was introduced into distilled water which 
had iousl deprived of all its absorbed gnses by long- 
continued bo it became, in the course of a few days, covered 


here and there with inst. The spots upon which the iust ap- 
fo proved to be impurities in the iron. It 1% obvious they 

uced galvanic action, just as a mere trace of rinc placed 
on one end of the blade wonld establish a voltaic current. — 
Finally, Dr. Calvert investigated the stale of iron in alkalies, 
and he discovered that not only the solution of caustic soda, but 
that of the carbonate of it as well, protects iron against any 
oxidimng action. i 

Linnean Society, January 20.—Prof Babington ead a 


paper, being a revision of the Flora of Iceland. He purve an 
extempore sketch of the country, its climate and chaacter, and 
then read the introductory part of his paper containmg an his- 


torical account of what been done towards 
vegetable products of the island. It a s there me about 
450 species of phan ous plants (the exact number at pre- 
sent recorded is 467), of which only about 6o are not natives of 
Britain. None are peculiar to the island; all the :emainder, 
with three ions, are to be found on the European conti- 
nent, chiefly in Saa; the three arctic plants not other- 
wise known as E are Gentiana densa, Plenrogyne retata, 
and “pilobinm latifoliwm, No woods are now to be found in 
the country, although some existed recently : they have been 
desh oyed the carelessness of the inhabitants. Now that 
more care 1s taken of their remains, it is ted that they will 
again spring up. The trees were all bi nor is there any 
trace of the former existence of pine or other trees. 
woods of dwarf birch-trees are found in several places, and some 
fruticose willows exist, especially an abundance of S. Jawata. 
No grain of any kind is grown on the island. 

Zoological Society of London, January fe ce ian Gould, 
F.R.S., V.P., in the chair. The secretary ed attention to 
certain additions to the society's menagerie du November 


and December last, amongst which wus piren noticed a 
rare Amencan m (Pithecia onakarı) from the Rio Nepo, 


the 


deposited by L. Joel, ., CM.Z.S.—A letter wasiead from 
Lord Lalford, F.Z.S., 1 to the exact locality of a speci- 
men of Olus is, lately living in the society's gaidens.—A 


letter was read Dr. A. Ernst, of Caraccas, C.AL Z.S., con- 
taining some notes on animals recently obtained in the vicinity 
of that city.—-The Rev. H. B, Tristram, F.R.S., exhibited a 
eae of tawny eagles vee nevisides) obtained near Etawah, 
.W. India, by Mr. W. G. Brooks, C.E, being the first 
authentic examples of this species received from that country. 
—Mr. Swinhoe exhibited gnd made remarks on some skms of 
rs and l from various parts of China.—-Mr, Gould 
ited a new and very remarkable pigeon, sup to be 
from New Guinea, which he had recently descri under the 
name Ond:thags webilis.— A communication was read from Mr. 
Henry Adams containing descriptions of a new genus, and of 
cighteen new species of land and marine shells the Red 
Sea, Hainan, and other localities.—A communication was read 
from Dr. Cobbold ining the description of a new generic 


ee anae disco in a specimen of the Aaid-wolf 
( eristatus), which had iecently died in the menagerie. 
To this were added remarks on the affinities of this Entoroon, 
especially in reference to the question of en —A 
communication was read fom Mr. Morton Allport, ES. con- 
taining a bilef history of the introduction of the salmon (Saime 
salar) and other Sa/stonde to the waters of Tasmania.—Di. 
Mune read a paper containing additional memoranda on niegu- 
larity in the giowth of salmon. Dr. Murie’s observations were 
founded at ed upon specimens hatched and reared in the 
society's fish-hotse, 
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The Institution of Civil Engineers, January 11.—Mr. 
C. B. Vignoles, F.R.S., president, in the chalr. Five candidates 
were balloted for and erate to be duly elected, vin: Mr. A. 
A. , engineer manager to the Hereford, Hay, and 
Brecon Railway; Mr. R. White, first-class engineer upon the 
Great Southern of Indla Railway; and Mr. EL Wragge, chief 
engineer on the Toronto, Grey, and Bruce, and the Toronto and 
Nrpweing Railways in Canada, as members; and Mr. W. Raw- 
linson, engineer and manager of the Brazilan Street Railway 
Company, and Mr. C. Willman, Middlesbrough, as associates. — 
A repoit was brought up from the council, statmg that, under the 

ons of Sect rv. of the Bye-laws, the following candidates 

recently been admitted ents of the Institution :—W. F. 

Alphonse Archibald, B.A., A. J. Hess, A. Innes Liddell, W. 
‘Allingbans Magnus, and H. Goulton Sketchley. 

Statistical Society, Jan 18 -Wiliam Newmarch, 
F.R.S., i in the charr. e following gentlemen were 
elected Fellows :—Messrs, Ditndno Thomas Pnchard, Henry 
Hoare, David Maclagan, and Josiah Samuel Parker. Professor 
Levi read a paper on ‘‘the statistics of joint-stock companies 
from 1814 to the present time; and of companies with limited 
and unlimited ability formed since the year 1856,” 

DUBLIN 

Royal Zoological Society of Ireland, January 11.—Dr. 
Banks in the chair. Rev. Dr, ton read the report for 1869, 
from which it ap that the number of visitors to the Gardens 
was 9,000 more sds Boye gow 1868, and that the receipts for 
1869 exceeded those of 1868 by 137/ It would ap that 
there are now in the Gariean aaa Aaa oioihn de ands: 
reptles— specimens, not species, we presume—end that their 
health and condition are excellent. fact is mentioned that 
since 1857 twenty lions and 31 lionesses have been bred, in the 
Gardens. The Earl of Mayo was elected premdent for this 


year, : 

Royal Geological Society of Ireland, January 12—Mr. 
W. Andrews in the chau. The read a paper by 
Dr. L. Lindsay on further researches in the gold-fields ot Gone. 
land. Rev. Biofemor Haughton read a paper by Mr. |: D. 
Latouche on a spheroidal structure ing in some Si 
Rocks of Wales. As supplementary to the views pnt forward in 
Mr. Latouche’s paper, Dr. ton stated thet this spheroidal 
structure shows on a small scale what cleavage does on a one, 
and that he believed that the latent structure was brought out by 
the weathering, not caused by it; indeed, the cleavage stream of 
force might be compared to that of a great river—it might flow 
along for miles apt: ae country in an even uninterrupted 
course, then some obstacles came in its way, and as the 
result a series of eddies were formed. Spheroidal structures were 
representatives of these eddies of force, and the ordinary cleavage 
planes were representatives of the aninterrupted stream—the one 
was the other on an immense scale. Dr. Haughton also showed 
that it rnin rigorously from hse gestae laws of 
clea that the perallipipedal ormed by cles 
must have themselves an internal spheroidal structure, fe 
concentne kind, This was the latent structure t ont 
weathering in the manner shown in the beautiful drawings of 
Mr. Latouche.—Dr. Macalister exhibited a portion of a skull 
Which: had eee ae p Ty while some repars were being 
made to the vaults o oe ee aay re This fragment 
was found laid along with o and had evidently been 
dug up when the foundations of the were being laid, and 
then, with the other bones found on that occasion, again buried. 
The skull was of a low typa Rev. Dr. Haughton with 
Dr. Macalister as to the low of the skull Mr. J. J. Lalor 
did not with Dr. Macalister thet ihis skull was of a low 
type. He had made a series of accurate measurements of skulls 
in conjunction with Dr. ter, of London, and therefore 
could on the subject. Absence of forehead was no evidence 
of absence of brain capacity; lowness of skull was considered a 
sagas tegen some. e could not venture to say whether 
it was the of a man ora woman, but its brain capacity did 
not authorise ane in saying that it was a low skull; it might have 
been the skull eager la lr tad gee’ erste ee gee 
ordinary capacity, r. Macalister y stal saw 
he Teason to Riter hed lew ea IRE a ed Gs it had been based 
on careful measurements and on exact reasoning, neither of which 
he thought admitted of contradiction. 

Institution of Civil Engineers of Ireland, January 12 — 
Mr. J. Ball Greene, C.E., in the chair, Mr. B. Stoney read a 
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paper by Mr. C. P. Cotton on a novel means of tiansit for 
minerals in the county of Sligo. An extensive barytes quarry 
was worked on the mde of a steep hill, the mineral had to be 
lowered a depth of over 1,000 feet, and this was effected by 
means of boxes swung on ropes, fi a wire rope railway. 
Mr. A McDonnell read e paper on wor machinery dirven 
by rapidly moving ropes. À 
Royal Dublin Society, January 18.—Mr. John Adair in the 
chair. Professor Macalister read a paper on ‘‘The Curves in 
the Spine considered from an sesthetical point of vlew.” Dr. J. 
read some notes on ‘‘the determination of 
point of oleum oils, as settled by Act of 
The wither described in detail the ap 
directed to be employed, and pointed out the difficul 
sources of error to Ja mat in the Government 
test. He suggested the adopton- of an uniform mede of esti- 
the flashing point of mineral oils, which ience 
resulta; and 
method-— 


and 


mati 
al to be that most suited for affording reliable 
er proposed that in all doubtful cases—a special 
which he indicated, should be employed in order to serve as a 


test of the a of the parliamentary process.—-A drawing 
of the Nebuls in and Dr. Monekhewas new hght for 


if MANCHESTER 
Literary and Philosophical Society, January 11.---Ordi- 
nary Meeting.—Mr. E. W. Binney, F.R S., F.G.S., vice- - 
dent, in the . The chairmán escribed the amora bo as 
observed by him at Cheetham Hul on the of Monday, 
the 3rd inst, at 7-30 P.M. Dr. Joule, F.R.S, mid he had 
noticed some remarkable disturbances of the magnetic dip on the 
inst., which no doubt were connected with the auroral display. 
o had also noticed similer disturbances of the dippi needle 
during the gale on Saturday, the 8th inst-—Letters were read 
fami Mr: A: FC Green an r. E. Hull, defending the 

of the Geological Survey map in the matter of the red rock fa 
referred to in Mr. Binney’s paper, read a Ate 
November 16th (see NATURE, No. 7).—The chairman, with all 
to Messrs. Green and Hull, again demed the correctness 
of thelr map and sections so far as the ‘‘red rock fault” was 
concerned. He stated that he was prepared to maintain his 
tion on the ground where the sections were exposed between 
tockport and Macclesfield.—Dr. Joule exhibited his current 
meter, and with it, in connection with a galvanometer, made an 
expenment to determine the hortirontal mtenmty of the earth’s 
magnetism in absoluton measure; the result ga 3.83 as the 
value of this element in the hall of the society. e current 

employed was produced by a single cell of a Bunsen’s battery. 
and Natural History Section, Jan 3.——R. D. 
Darbishire, B. å., F.G.S., in the chafr.—Bir. J. Side read 
the following paper :— Notes on the pupe and i of Acker- 
onfta atrepes.” The peculiar cry or squeak of the death’shead 
moth is very wellknown. It has been by some observers thought 
that this sound is produced by the friction of the joints of the 
prothorax and mesothorax ; conclusion is, In the opinion of 
the author of the paper, much strengthened by the following cr- 
cumstance. <A few weeks when he was Ing some 
dan p moston amie Popa ar ear te pornlar ey of he mom; 
but much weeker. examining the pupe he selected the one 
from which the cry proceeded, and it in the palm of his 
hand; when nt rest there was no sound, but the pupa at once 
produced it on bei EEES AA Salk on talang hold 
of it between the and thumb the hend alone were 
confned, there was no sound, but if the tail, the motion of the 
joints was more energetic and the sound loader. In five days 
afterwards a very fine female moth emerged from the pupa, 
apparently none the worse for his experiments. The fact of the 
pupa ever producing this cry, disproves all ideas as to its being 
prodaced by expellmg air through cavities, against a membrane, 
mince in the pupa state all the muscles are as it were bound up in 
a horny case, and only those able to move which work the joints 
of the thorax and body, and besides this the amonnt of air which 
could be taken through the spiracles of the pupa would be 

obviously insufficient to produce such a volume of sound. 


PARIS 
Academy ‘of-Sciences, January 17.—M. de Vernenfl pre- 
sented and made some remarks upon a geological map of the 
Ural, published by M. de Moeller, a Russian officer of Mines. 
He stated that M. de Moeller had referred the sandstones of 


Artinsk—regarded as Permian by MM. Murchison, Keyserling, 
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and himsclf—to the Caiboniferous series, on the mound of their 
containing Goniatites, Nantili, and Preductus Carini. M. de 
Veinenll was not inclined to accept this change, as it is possible 
that a miature of Cai bonifeious and Permian types may occur in 
the same deposit, as has been found to be the case at Nebraska. 
A memoir was ted by M. B. Renault on some silicified 
plants of the environs of Autun. He noticed the structure of the 
stem 10 Zygopirrir and Anachkerepteris, studied by him in two 
new species, which he named Zygosteris Brongniarin and Ana- 





the is Decaisnti; also that of the stems of some Z iaee. — 
M. y presented a repoit on a memoir by M. on 
the secular ion of the movement of the moon —M. 


Ricour presented a second note on the dispermon of light, and 
M Delaurie: a memoir containing an acconnt of experiments on 
electricity, with objections to the clectio-chemical theory.—M. 
Faye presented a note by M A. Wullner on the spectra of the 
simple’ in which he disputes the résults announced by M. 
Dabo t at a former meeting of the Academy (Dec. 13, 1869). 
A memoir was read by M. Duméry on the results obtained and 
obtainable on railways by traction on a single rail, in which the 
author maintained 


ts with bases of magnesia, lime, 
of lead, and had them cut ten years 
ago. He forwarded specimens for the inspection of the Academy. 
-AI Manmend read a memoir on a general theory of chemical 
action, and the necessity of its emplo t in order to avoid 
error, No abstract of this memoir is given.——M. Becquerel and 
M. Dumas remarked upon the electro-chemical deposition of 
nickel ; and M. Wuitz communicated a paper by M. A. Rosai on 
the synthesis’ of noimal prophylic alcohol by means of ethylic 
alcohol ‘The author's process consisted m converting sethylic 
alcohol, first into cyanide of ethyle, and then ito propionic 
acid; from the latter he prepared ene aldehyde, and 
obtained piopylic ackl by the action of nascent ayaoge upon 
the aldehyde —M. P. t forwarded for the Bıéant prize 
a note on the action of bitters, y sulphate of quinine, 
n the economy, in the cure of fevers of all kinds; M. A. 
arinjer exhibited a collyrium for the treatment of affections 
of the eyelids, and a filtering Injector ; and M. Guyot ted 
a notice on the toxical effects of some products of the phenic 
group, including phenic acid, rosolic acid, and coralline.—A 
memoir on the ‘‘ mul -tree and the mlkworm, considered in 
themselves and in their relations,” by M. Tigr, was read. The 
author treated of the production of disease with presence of 
Bacteria in the dikworm (Maladie des sarts-Aats), which he 
asciibed to alterations m the condition of the m -leaves.— 
M. Robin presented a communication from M. S. Feltz, in which 
the author denied that the leurocyta, or white corpuscles of the 
blood, traverse the walls of the capillary vessels, as stated by 
many writers —In a note on the movements of the ins of 
chlorophyll in vegetable cells under the influence of fht M. 
E. Roze referred to the observations of M, PrlHenx, communi- 
cated to the Academy on the 3rd January, and stated that by 
examining the leaves of Fernarta Aygremetreca under a tolerably 
high powe, he observed that the chlorophyll grains were united 
by filaments of a viscous, amaperent plasma which undergo a 
slow displacement, and carry with them the chlorophyll grains. — 
M. Anez communicated a note on the development and habits 
of Phyllexera vastatrix, and M. Rouby a description of an 
artificial mineral spring, of which the titles only me given. 


naal Lodis 


MILAN 


Institute, November 25, 1869.— 
Professors Gaiovagho and Gibelli presented a memoir on the 
Enudocarpess of Central Europe Italy, containing a mono- 
phic revimon of the species of that p of lichens. — 
Br. Andrea Verga presented a communication on chloral. He 
stated that the hydiate of chloral ın the Laboratory of 
the Society of Encouragement at was in brillient prismatic 
ciystels, whilst that obtained from Pans formed a white, opaque 
mass. — A farther note on the pioduction of Infosona in 
vessels sealed hermetically and heated above 212° F. was 
communicated by Profemo: G. Cautoni. The author referred 
to pievions expe:iments of his, in which vibrios were produced 
in i numbers in rich solutions of organic matenals heated to 
212°, 221°, 230°, and even 242°6° F. in vessels hermetically 
secled and enclosed in a Papin’s digester. He now gave the 
results of ficsh expaiments made with an aqueous solution of the 
w-called Liebig’s extract of meat, containing about one part of 
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the latter to about 35 parts of water, heated to various tempein- 
tures from 212°—244‘4° F. maintained for about ten minutes in 
the digester. The vessels, heated to 230° and more, showed no 
traces of vibrios in a fortnight, nor were any produced in them fo 
twelve or fifteen days after their interior been brought into 
communication with the air by breaking the sealed extremity of 
their necks, The solutions which had been heated to 212° and 
221°, on the contrary, produced, in two days, an abundance of 
vibrios and Ledrotérix whilst still in sealed vessels. The anthor 
remarked that the above-mentioned liquid contamed considerably 
less of protein matters than solution of natural flesh or yolk of 
egg, which might tend to lower the limit of temperature for the 
productonof Infusoria. Hereferred tosome other experiments, and 
argued from them in favour of heterogenism.——Dr. G. Bizzozero 
presented a report upon the investigations of Dr. G. Milani 
on some pathological alterations of the lymphatic glands. 


COPENHAGEN 


We have received the “O over det Konglige Danske 
Videnskabernes Selskabs Forbandinosr ” for the first half of the 
year 1869, which contains only one stuictly scientific paper of 
im namely, a Crys hico-chemical investigation 
of the double haloid salts of platinum, by Al. Haldor Topsoe. 
The 1emaining papers are chiefly of antiquaren interest, and 
consist of a discusion of the plant known to the ancients mde 
the name of Sr/phion or Silkin, by Prof. A. S. Oersted, with 
an appendix on the Vase of Arcesilas, by M. J. L. Ussing, and 
a dissertation by the latter on the Apollo Belvedere. The si/pdinm 
is ed by M. Ocisted as a species of Narthex, allied to the 
Asafetida, and is named by hım Marthe silphseos. OF the last 
two papers, abstracts in French are given. 


PHILADELPHIA 


American Philosophical Society, January 7.—A 
memol on Fossils from the Marshall Gioup of Michigan and 
ae States, by Prof. Alexander Winchell, Director of 
the oo Survey of Michigan, was cad by Prof ; P. 
Lesley. of. Cope read a peper on New Etheostomine Perch 
from Tennessee and North Caroline Piofessor Cope gave the 
results of investigations on the structure of the extinct Sas, 

s Protyseius of Hitchcock, fiom the red sand- 
cut valley in Massachusetts, He mentioned 


the Mi 

stones of the 

that m 1867 he had stated it as his belief that the so-called bird- 
tracks of the above formation were those of Dinosauria, and that 
in the following year that view hnd been confirmed by Prof. 
Hunley. He stated that at the same time he proposed a 
system of the Dinosauria which was very imtir to one 
very recentiy proposed the same excellent authority. 
The Ate ns was the only es whose remains 
had been found in the beds and locality in question, 
in sufficient ion for determination, and it was 
clearly one of those which had made the trecks. The 
fore limbs were four-toed, the hind hmbs three-toed, and with 
a long metastarsus. The animal was a Dinosaur, and a tue 
representative of the sub-order Symphypoda, which was typified 
by the Compmgnathus of the Solenhofen beds. As in the 
latter the astragalus and calcaneum were coomified with the 


— 





the red sandstone beds in Pennsylvania and North Cwolina 
contained remains of Dinosanria. The Cadontia (Belodon) 
and Lebyrinthodonts, nearly allied to those of the Keuper of 
Gemany. They occurred im the lower part of the series, 
which he had already parallelised with the K On the 
other hand, the occurrence in the upper part of the series of 
Kaena ngs aus Cope) ceded hilly oscil 
a pinus it hi beable 
that an irok (6 the lias a to be found in foes oaa 
while the intermediate portion of the whole might be found 
to represent the time intervening between the Triassic and 
Oolitic (Purassic) periods. —Prof. ey remarked that these 
in ons threw the first rays of light on a very dark 
part of American geology. Prof. Marsh gave an account of 
the impresmons of the ichiatic bones ind the tracks on 
specimens in the museum, Yale College, which he had always 
Seger to as such, though some believed they were made by 
e : 


+ 
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Society of Natural History, November 3, 1869.—Mr, THURSDAY; JAWOARET $7: 
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THE ATMOSPHERIC-GERM THEORY 


WE have heard much during the last week or two 

concerning the presence of organic matter in the 
atmosphere, and the degree to which this is filled with 
“germs” of living things. It would have been better, 
perhaps, had it been always pointed out more distinctly 
that the two expressions were by no means uniformly 
convertible. There is unquestionably much mere organic 
débris ın the atmosphere which nobody could regard as 
germs of living things. 

The transition, in the minds of many at the present 
day, however, from the idea of organic matter in the 
atmosphere, to the identification of this with germs of 
actual animal and vegetable organisms, occurs only too 
easily. The air is supposed by them to be teeming 
with potential living things most vaned in kind. Each 
square foot of atmosphere is thought to contain icpre- 
scntatives of innumerable varieties, which are only await- 
ing the advent of suitable conditions in order to commence 
their growth and development. Alen talk most glibly about 
germ-theories of disease, and the share which germs take 
in the origin of epidemics, as though these were proven 
facts of science rather than, as they are at present, mere 
questionable hypotheses. And, just as these germ-theorics 
concerning epidemic disease have grown out of the more 
general pausfernuc doctrine, so did this doctrine itself 
grow out of the great “spontaneous generation” contro- 
veisy somewhat more than a century ago. As it was with 
the derived, so was it with the original doctrine: in each 
case it was produced, not so much on account of any 
direct evidence in favour of the existence of such germs, 
but rather on account of the inherent difficulty in the 
explanation of the subject to which it referred. Pre- 
\ious to the period mentioned, however, no such doc- 
trine had been started. There were, of course, the 
old pantheistic doctrines of Anaxagoras and his fol- 
lowers—the notion of the universal diffusion of an active 
principle or wots pervading all things, which was 
itself the cause and source of all the life on our globe: 
there was also the doctrine of Leibnitz, concerning 
“Monads,” as centres of force and hfe existing in all 
things ; but anything like the present “ panspermic” doc- 
trine was still wanting. 

The Auistotelian notions concerning the “spontaneous 
generation” of even complex living things, received a 
severe blow by the experimental demonstration ot Rédi, 
in 1638, before one of the Italian academies. He showed 
that the larvee found in putrefying flesh had been deposited 
there by flics, and had not been engendered (as had been 
previously supposed) by changes taking place in the flesh 
itself. Hence a very desirable modification of their 
views was necessitated on the part of the hetero- 
genists. It was not, however, till about a century after 
this that the “spontaneous generation” doctrines were 
again prominently brought before the scientific world. 
‘Then, too, they appeared in a form more suited to our 
present notions. The long controversy carried on between 
Needham, the English champion of heterogeny, and the 
Abbé Spallanrani, resulted in the promulgation by the 
latter of the celebrated “panspermic” doctrine. The 
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question piessing for solution was, What is the mode of 
origin of the myriads of the lowest forms of life which so 
soon teem in organic solutions? According to Needham 
many of these lowest living things had been evolved de novo 
owing to changes taking place in the organic matter of the 
infusion ; according to Spallanzani they had been ulti- 
mately derived from “germs” which, floating everywhere 
in the atmosphere, had, in spite of all precautions, gained 
access to the solutions. Spallanzani did not pietend that 
he had seen these “germs,” theirexistence was a mere postu- 
lation and no other evidence of their reality was alleged than 
the occurrence of the very phenomena which their presence 
was supposed to explain. His position was interpretab'c 
in this way. Heseemed to think that such new evolution 
of life was impossible. If living things occurred, theic- 
fore, they zest have originated from pre-existing gems. 
Against unchangeable convictions of this kind, occurring 
either then or now, of course no amount of experimental 
evidence would be of any avail. Spallanrani preferred to 
believe that the atmosphere carned with it everywheic 
myriads of germs of elementary organisms, or, at all 
events, sundry principes préeorganisés, invisible and imagi- 
nary though they might be. On this subject he says* .-— 
“The infusorial animalcules undoubtedly take ongin, in 
the first place, from certain principes préorganisés, but 
these priicipes, are they eggs, germs, or other similar cor- 
puscles ? To which he most honestly adds :—“ If it is 
necessary to offer facts in reply to this question, I frankly 
acknowledge that we have no ceitain knowledge on the 
subject.” 

Bonnet was the contemporary of Spallanzani, and he 
was also the advocate of a doctrine simular in its tendency, 
though infinitely more extravagant. Bonnet’s leading 
notion of the “embéitement des germes” is thus illus- 
trated in one of the earlier chapters of his work t :—“ The 
sun, a milion times larger than the earth, has for an 
ultimate constituent a globule of light, of which several 
thousand milions enter at once into the eye of an animal 
twenty million times smaller than a flesh worm.... But 
reason can penetrate even further, From this globule of 
light ıt can see issue another universe having its sun, ils 
planets, its plants, its animals, and amongst these last an 
animalcule which is to this new world what that, of which 
I have just spoken, is to the world which we inhabit.” 
Now, it would certainly be wrong to restrain any man in 
the exercise of his fancy, but it surely is deplorable when 
we find the results of such exercise—such mere figments 
of the imagination’ as this—-warping the reasonings of 
succeeding generations when they come gravely to argue 
about questions of fact, 

Such, then, has been the origin of the “ panspermic ” 
doctrine. Its first supporters commenced with assump- 
tions, which coyld only be supported by the occurrence of 
the very phenomena that were the subjects in dispute, 
and to explain which the assumptions had been started. 
This was the doctrine of which M. Pasteur first attempted 
the experimental verification. How far he succeeded in 
the attempt 1s another question. On the part of those who 
first promulgated the “ panspermic” doctrine, there cer- 
tainly was nothing but mere fancy and hypothesis. 


* Opusclas de Physigues, anunale et végdtale. Paris, 1787. Tom. I. 
p #3 
t Considerations sur lee Corpse Organisdes. Amsterdam: 1772 


* 


352 


ENGLISH SPORT IN THE FIFTEENTH 
CENTURY 
The Debate between the Heralds of France and England. 
Translated and edited by Henry Pyne. (London: 
Longmans and Co. 1870.) 
T'is not easy to obtain an accurate knowledge of the 
fauna of England before the sixteenth century, or to 
ascertain with anything like precision the distribution of 
wild animals throughout our country. Contemporary 
authorities are few, and allusions in them to the facts of 
Natural History are vague and scanty: vague enough to 
whet our curiosity, and rare enough to augment the interest 
attaching to them. We are, therefore, grateful when we 
can derive from any fresh and well-accredited source a 
side-light upon this obscure subject, and such we seem 
to have found in a few incidental remarks that occur in a 
very early tract, bearing the unsugpestive title of “A 
Debate between the Heralds of France and England.” 


This debate, now for the first time translated into English, 


appears from internal evidence to have been written by 
Charles, Duke of Orleans, about the year 1460, and to 
haye been first published in Paris in 1500. Its author; 
taken prisoner at the battle of Agincourt, was detained in 
England for some five-and-twenty years, dividing the 
period of his captivity between London and the Castles 
of Windsor, Pontefract, Ampthill, Bolingbroke, and Wing- 
field. To a man of quick observation, as the Duke un- 
doubtedly was, this lengthened exile gave ample oppor- 
tunity of forming a tolerably correct opinion of the 
relative merits of the land of his birth and the land of 
his captivity. Patriotism has, of course, occasionally 


_coloured his views, but on the whole his judgments are 


wonderfully impartial, and his statements may be accepted 
with very little qualification. It must, however, be borne 
in mind that the Duke’s acquaintance with England was 
almost wholly confined to the eastern side, which has 
very little in common with the rest of the country, and 
has probably undergone far fewer changes in later times. 
Thus, in- his estimate of the capabilities of our country 
for sporting purposes, he makes the English Herald say: 
“England ıs a level country, well cultivated, and not 
covered with trees or bushes, which might hinder the 
game from being easily found and caught; and it has 
also many partridges, quails, and other birds, as well as 
hares in great abundance. And with regard to the sport 
of fowling, no one can imagine a more delightful country, 
for there are numerous little streams which flow into the 
great rivers, where it is a fine thing, during the season, to 
see what a profusion there is of wild fowL” This description 


is true enough of the easfern counties, especially if we under-- 


stand the term “ wild fowl” to include snipes, plovers, bit- 
terns, and other fen-haunting birds, But, in lauding the 
superior merits of French sport, the Duke gives some further 
details, which are not without their valde, as illustrating 
what we may call the antiquarian side of Natural History. 
“In France,” he remarks, “we have not only all the wild 
animals which you (English) have, as stags, roes, and 
deer, but we have many other animals for the chase 
besides these : for we have wild boars or wild black swine, 
and we have also wolves and foxes, while you have none.” 
Now, it is hardly necessary to observe that the popular 
story of the extermination of wolves in England by 
Edward I. must be received with some reservation. 


NATURE 


| Fed. 3, 1870 


There seems some ground to believe that in the valley of 
the Findhorn, in Scotland, wolves have bred as late as the 
seventeenth century, and that even in the wilder parts of 
England—the fells of Yorkshire, and the forest of 
Dartmoor—they have existed in the fifteenth, and perhaps 
in the sixteenth century, if we are to give any credence 
to local traditions. Certain it is that in 1280, John . 
Giffard, the Baron of Brimsfield, had license from King 
Edward to hunt wolves with dogs and nets in all forests 
in England; we have also little doubt that a diligent 
search through the public records would disclose similar 
grants of later date. Some ten years ago a young wolf 
was caught in a vermin-trap at Ongar, in Essex, but its 
occurrence was explained by the fact that the master of a 
neighbouring hunt had recently imported some fox-cubs 
from France, and that the wolf had been included in the 
hamper by mistake, The comparatively small amount of 
woodland and covert in the East of England would render 
the breeding of wolves, to any extent, an impossibility, and 
in a less degree the same remark applies to foxes also. 
Fox-hunting, in the modern sense of that term, is a sport 
of recent growth, and such a thing as the presetvation of 
foxes for hunting purposes cannot boast of any antiquity 
at all. Gervase Markham, indeed, classes the hunting of 
the fox and the badger together, and describes them as 
“chases of a great deal lesse use or cunning than stag 
and hare-hunting, because they are of a much hotter 
scent, and are not so much desired as the rest,”—an 
observation which may be balanced by the French 
Herald’s remark, that wolves and foxes “are blood- 
thirsty animals, so that it requires persons of great 
courage to overcome them.” Wild swine in England 
were either destroyed or domesticated at a very early 
period. Pannage was too valuable a privilege to be other- 
wise than jealously guarded against such unwelcome 
intruders. Charles J. turned out in the New Forest some 
boars and sows which he had imported from Germany, 
and fifty years ago their descendants might be recognised | 
by the smallness of their hind-quarters and. greater 
development of sinew. 

The next position asserted by the French Herald in the 
Debate, if true at the time, has since been curiously 
reversed, He claims precedence for his country, not only 
in respect of hares and game-birds generally, but especially 
or exclusively for the great red-legged or Grecian 
partridges, and an abundance of pheasants, Hares have 
always been common in England, but the prevalence of 
red-legged partridges throughout the stubbles. has not 
been a long-standing grievance to the Suffolk sportsman, 
for, if Pennant be right, they were introduced from France, 
as late as the year 1770, and, perhaps from their dislike to 
a humid soil and atmosphere, have never spread themselves 
far inland. i 

With regard to English pheasants, the Duke’s experience 
must, we think, have been exceptionally unfortunate. 
The bills of fare, in olden times, invariably make mention 
of them, and Mr. Pyne refers to a statute passed in 1494, 
prohibiting their destruction by unlicensed persons, and 
clearly implying that they were common enough. Gos- 
hawks and tercelets for hawking purposes were, no doubt, 
imported from France in the fifteenth century—the 
accuracy of the French Herald’s statement on this point 
being confirmed by several passages in the Paston Letters. 
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We are rather surprised that no mention of the bustard 
should be made in the tract. Though now extinct in 
England, the bird was by no mzans uncommon in the 
Open country at the commencement of the present century. 
We can only suggest that the cause of its omission from 
the Herald’s list and its gradual extinction in England, 1s 
one and the same Being slow to take wing, the bird is 
of little or no use for sporting purposes, and nature has 
implanted in it a rooted aversion to those enclosures 
which, m a land like ours, alone are sacred to game. 

CHARLES J. ROBINSON 





POPULAR LECTURES ON PHYSIOLOGY 


Populare Phystologische Vortrage gehalten in Akade- 
nischen Rosensaale su Fena, 1867-1868-1869. Von 
Prof. Dr. Joh. Czermak. ien, 1869. London: 
D. Nutt) 

THE daily increasing recognition of the importance of 
Physiology as an element of liberal culture, no less 

than as a distinct branch of science, may be said to be 
intimately connected with the gradual displacement of the 
old vitalist conception, The old ‘conception of Life as 
something essentially mysterious and removed from out the 
circle of natural causes, has becn set aside in favour of the 
conception of Life as something more complex, indeed, but 
not otherwise more mysterious than other natural pheno- 
mena, and dependent upon the physical and chemical agen- 
cies recognised in operation in other provinces of research. 
The consequence of this changed view has been to dis- 
close the need of an incessant application to Physiology 
of those instruments and methods which have enlarged 
and given precision to our views of Nature; and a further 
consequence has been that the problems are found to be 
more capable of popular exposition, that is to say, the 
great results of research can now be shows to an intelli- 
gent public, and made thus to form an element in general 
culture. 

It is under this second aspect that Prof. Czermak’s 
Lectures call for remark. Himself an original investigator 
and inventor, he here gives excellent examples of the kind 
of teaching that may become geherally effective—namely, 
an intelligible exposition, for-the laity, of the painfully- 
acquired results of science. This exposition is not con- 
fined to an oral statement of results, which statement 
might be imperfectly apprehended and quickly forgotten, 
but is accompanied by a visible demonstration which 
fixes it in the memory as with a burin. In his first 
lecture he expounds the action of the heart, and the in 
flacnce of the nervous system on the circulation. In this 
he exhibits the instrument formerly invented by him, the 
Cardioscope, which enables an immense audience to see 
the rhythmic beating of the heart when taken from the 
body ; and by the directions and the plates here supplied 
teachers and private students may easily furnish them- 
sclves with the ingenious contrivance. Indeed, we may 

y at once that this volume will be especially useful to 
cachers who wil gain from it several effective aids for 

eir lectures. 

The second lecture is on the Ear and Hearing, and 

es a lucid account of all but the very latest discoverics 

e startling and désturding discovery which robs the 

‘ti apparatus of its former significance being subse- 
nt to the publication of this volume). The third and 
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fourth lectures are on the Voice and Speech, accompanied 
hke the others with excellent and instructive diagrams, 
and a very intelligible explanation of the instrument with 
which Prof, Crermak’s name has been carried all over 
Europe and America—the Laryngoscope. 

A mete glance at this volume, and the elaborate apni- 
cation of mechanical aids which it suggests, will indicate 
at once the great change which has come over physioloz © 
cil investigation in the last twenty years. Not to speak 
of such works as those of Richerand and Mayjendic in 
France, or of Elliotson and Mayo in England, whee 
there is scarcely a trace of the physical and chemical in- 
vestigation now considered indispensable, Ict even the 
great work of Müller be opened at the places where the 
heart, the ear, and the voice are treated, and compared 
with these lectures, addressed, be it observed, to a misce- 
laneous audience of ladies and gentlemen, not to students 
in a class-room, and the contrast will, as the French say, 
leap at the eyes. The changed direction 1s one that 
attempts to reduce physiological problems to visible 
and measurable processes, which leave no room for 
vagueness or inexactness, and which, without getting nd 
of the mystery of Life, reduces the phenomena of Life to 
what Prof. Huxley finely names the “realm of orderly 
mystery.” GEORGE HENRY LEWES 





AGRICULTURAL CHEMISTRY IN FRANCE 


L’Ecole des Engrais Chimigues; premikres notions de 
Pemplot des agents da fertilité By M. Georges 
Ville. I2mo., pp. 108, with one plate; price onc 
franc. (Paris: Librae Agricole de la Maison 
Rustique, 1869.) 

[ NTELLIGENT Visitors to the last annual meeting of 
the Royal Agricultural Society, held at Manchester, 

could hardly fail to draw one very important conclusion from 

the sight of that vast array of implements, machines, and 
produce, namely, that year by year farming 1s brought 
more and more under the application of scientific principles. 

It is found, too, that farm labourers, not quite so stupid as 

was thought, are capable of managing agricultural machines, 

and of adapting themselves to the improved style of work 
which these necessitate. And among our farmers the 
number of those increases who know that, however much 
plants may differ in appearance and properties, they have 
a character in common, and owe their formaton to 
certain elements which suffice for their requirements, as 
the letters of the alphabet suffice for the requirements of 
wnting and printing. , And their sons at school will leam 
that of these plant-forming elements, the more important 
are, carbon, hydrogen, oxygen, nitrogen, phosphorus, 
sulphur, chlorine, silicon, calcium, magnesium, potassium, 
sodium, and iron. Schools and colleges have taken 
the subject in hand, and have demonstrated that the 
study of the sciences on which agnculture may be said 
to depend, involves no small amount of intellectual culture 

—a culture fraught with lasting interest ` `" 

On the Continent, also, a movemcnt has begun for the 
improvement of agriculture, and it will be instructive to 
look at what has been accomplished in France. Among 
the subjects on which lectures are given by the able 
professors at the Museum of the Jardin des Plantes is 
la chimie agricole—agricultural chemistry—and, in the 
hands of Prof. G. Ville, who has been experimenting 
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' thereon for the past twenty years, it has produced surprising 
results, Having established his propositions single-handed, 
and at his own cost, a portion of the imperial domain at 
Vincennes was allotted to him, as an experimental farm, 
and the crops he there produced, the Conférences Agricoles 
he there held among the crops, together with his numerous 
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of wheatsheaf produced from soil 





Comparative sire manurecL 

published works, and the effect of his lectures, have made 
such an impression, that his method of cultivation has 
been adopted at more than five hundred places in France ; 
while from Spain, Portugal, Italy, Belgium, and Germany, 
and from the French colonies, farmers and cultivators 
have resorted to Pans and to the experimental farm at 
Vincennes, to acquaint themselves with the method which 
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under ordinary circumstances would more than double 
their harvest. 

Prof Viles method of instruction is as simple and 
definite as his method of fertilisation, as if he had in view 
the large number of small peasant proprictors in France, 
and wrote and lectured for their especial benefit You 
may sow wheat, he says, in soil wanting nitrogenised 
matter, phosphates, potash, and lime, and it will grow 
and bear grain, but the stalk will be very short, thin, and 
weak, and the vegetation precarious. Mix with the soil 
a substance composed of carbon, hydrogen, and oxygen, 
the result will be exactly the same. And why? Because 
plants take all the carbon they need from the carbonic 
acid of the atmosphere, and hydrogen and oxygen from 
water. Hence, to add these three elements to the soil is 
useless; an the other hand, if some substance containing 
assimilable nitrogen be added, a salutary effect is at once 
produced, for plants derive nitrogen partly from the soil, 
partly from the air, But this effect is as nothing compared 
with that of manures affording certain mineral elements : 
mix these as well as the nitrogenised matter with calcined 
earth, and its fertility will equal that of the richest soil. 
The vegetation, no longer thin and starved, acquires vigour 
and activity, the plant grows straight and strong, is of a 
rich green colour, and produces a well-formed ear filled 


with large and heavy grain. 





. 
were E 


Comparative sito of wheatsheaf produced from soll withoat manuro. 


Many of the mineral elements required by the ple 
already exist in the soil; consequently, to render 
productive the farmer has to discover which of 
fertilising elements are wanting, and apply them to 
field. To do this, it is not necessary that he should 
an analytical chemist: the vegetation of his fields wi 
it for him. He has only to sow or plant a small ex 
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mental plot, and the appearance of the crop will tell him 
what 1s deficient in the soil, And in making his experi- 
ments, he is not restricted to any special kinds of plants, 
for the method may be applied to the sugar cane, the 
sorgho, and other natives of the tropics, to maize, 
bectroot, the Jerusalem artichoke, the potato, colza, and 
other varieties of cabbage, and to flax andhemp. Whether 
saccharine, or oleaginous, or fibrous, or starchy, the plants 
may be developed to the utmost limit of their productive- 
ness by proper treatment. 

The complete fertiliser, or engrais comple, as Prof. 
Ville calls it, vanes slightly in composition according to 
the nature of the crop required. For wheat it is com- 
posed’*of acid calcium phosphate (superphosphate of 
lime), potassium nitrate (nitre), ammonium sulphate, and 
calcium sulphate (gypsum). These materials require to be 
skilfully mixed, so as to retain all their beneficial properties 
when spread upon the land. The “engrais complet” is to 
be regarded as the typical fertuliser—the standard by which 
to judge of the value and the lastingness, so to speak, of 
any chemical manure. A field properly treated with this 
wil return three or four crops of wheat in immediate 
succession, without further manuring in the meantime. 

For the proper carrying on of the experiments, it would 
be necessary to have— 

r. The complete compost. 

2. Compost without potassium salts. 

3, » Without phosphates. 

4. » Without nitogenised matter. 

These are to be applied to the expenmental plots of 
land. If then, number 2, or 3, or 4 produces the same 
effect as number I, it is cvident that the substances repre- 
sented by those numbers exist already in the soil, that the 
vegetation has profited by them, and that there is no need 
to apply them to the land. If, on the contrary, the com- 
post in which any one of the four substances is wanting 
produtes a deficient crop, there is a certain proof that 
this particular element of productiveness is deficient in 
the land. 

Here, then, is a method of analysing the soil of fields 
and gardens which even an intelligent labourer might 
‘practise. He could hardly continue the practice without 
learning, better than from books, the true principles of 
agricultural science. He could determine step by step 
the loss of any one or more of the fertilising elements, and 
consequently ascertain which was required to restore the 
fecundity of the soil 

In support of this argument, Prof. Ville brings forward 
some remarkable results obtained on his experimental’ 
farm at Vincennes, giving tables showing the cost of 
cultivation and the yield of each experimental plot. He 
also places before his readers a series of figures ın which 
the results obtained with wheat me displayed in a most 
forcible manner. The two examples here given indicate 
the limits of his experimental system. The sheaves are 
represented on the same scale, go that the results of good 
feeding and starvation may be readily compared. The 
intervening figures may be imagined. 

If the experiment be made with peas, there is a marked 
difference in the result: the nitrogenised matter which 
tells in the culture of wheat has little or no effect on 
leguminous plants ; the reason being that wheat takes up 
from the soil most of the nitrogen it requires, and that 
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leguminous plants derive it mainly from the air. To 
produce a good crop of the latter we must employ a 
Manure containing an excess of potassium salts, and for 
turnips we require an excess of calcrum phosphate. 

These are important facts, for they show that besides 
variation and rotation of crops, there can be also rotation 
of manures. Take any average field, and apply to it the 
matenals which act on the required crop, and so pass 
from one to the other until the land shall have received 
all the materials which make up the complete compost. 

This, briefly sketched, and with omission of certain 
practical details, is Prof. Ville’s system for the improve- 
ment of agriculture in France. The five million small 
proprietors, who own each from 3 to 14 hectares, have 
herein a simple and efficacious method, by which then 
profits may be largely increased, and their own con- 
dition materially ameliorated. To quote the Professor's 
words, “The tiller of the soil is always in presence of n 
Power superior to himself. Seasons, temperature, 1an, 
and sunshine, which enter so largcly into the success of 
his labours, are above his influence. He learns that skill, 
foresight and economy are required of him; he knows 
also that when he has done all that depends on himself 
he must be resigned and wait. By temperament, as much 
as by condition, he becomes above all the fnend of order, 
and, in case of need, its firmest support.” 








OUR BOOK SHELF 


Landwirthschafiliche Zoologie. Von Dr. C. G. Giebel. 
8vo. pp. 827, with 510 woodcuts. Glogau, 1869. Carl 
Fleming. (London: Williams and Noate) 

ALTHOUGH the study of economic zoology ought to be 

of some importance in this country, we can point to ver y 

few English publications relating to it,—Curtis’s “ Farm 

Insects,” and the translation of Kollars “Garden Insects,” 

by Westwood and Loudon, being almost the only special 

works on the subject that we can call to mind, and these 
are now of old date. This may perhaps be due to the 
fact that the advantage of attempts at the practical ap- 
eee of zoological and, especially, of entomological 

owledge, is very frequently doubtful, but it is certain 
that in many cases an acquaintance with the natural 
history of anımals must be most valuable to the farmer or 

dener, by enabling him to distinguish beneficial from 
injurious creatures ; it 1s therefore much to be regretted 
that we possess no good treatise which would place the 
necessary knowledge within reach of our English agri- 
culturists. 

There 1g another point of view in which the study of 
economic gaa 3 is of great importance. From the 
very nature of their relations to man and the organisms 
which he has taken under his care, useful and injuriouse 
animals acquire a remarkable prominence, and thus 
the phenomena of their existence are brought near to 
us and, as it were, magnified in such a manner 
as to render their investigation comparatively easy. 
Accordingly, there can hardly be an tter means of 
acquiring a practical general knowledge of natural his- 
tory and, especially, of the intimate and intricate relations 
of organised beings, than the study of the encmies and 
benefactors of the farmer and ener. 

Dr. Giebel seems to have taken this view of the matter, 
and his “Agricultural Zoology” is really a complete 
natural history of terrestrial animals, the illustrative 
examples being drawn from domestic animals, or from 
species which exert a more or less direct influence upon 
the results qf agricultural operations Of all these, the 
natural history is given by Dr. Giebel in considerable 
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detail, and in this way we get most of the families of mam- 
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malia, birds, insects, and arachnida i Sessa eines 
ere, even the classes 


whilst by stretching a 


int here and 


of rep 


es, fish 


es, an 


mollusca are more or less repre- 


sented. Under the Vermes we find a good account of the 


curious natural history 


of the Entoroa. Either as a 


practical guide for the cultivator, or as a first book in 
the ped of general roology, Dr. Giebel’s volume will be 


found o 


great value, and we can’ o 


nly repeat our expres- 


sion of regret that we have nothing like it in our own 
language. ` ` 


History of Meteors and of the Grand Phenomena of 


wre. By J. Rambosson, (London and Edin- 
burgh : Williams and Norgate.) - 
NOTHING is more sublime, òr more ssing, or at 


times more awful than the phenomena of Nature on the 


“A : se $ il nd k 


Being himself a traveller as well af a man of science, 
his descriptions and illustrations are particularly good ; 
and no student can read the book without retaining a 
vivid impression of the aspects of Nature in her wilder 
moments. Some of the illustrations remind one of 


ig particular] : 
esert, Fig. 33 BA ere pictures of lightning, Figs, 62, 63, 
se on the other hand, some few illustrations might pos- 
sibly be dispensed with. 

It has often occurred to us that while the student of 
chemistry and of physics ıs made uainted in the 
laboratory with the forces with which he reasons, so the 
student of meteorology should, if possible, like the author 
of this book, be brought face to face with the oes 
class of natural phenomena ; failing which, a illus- 
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large scale ; and yet nothing is more prosaic than most 
of the treatises on meteorology. 

Those terrible. statisticians with their columns of figures 
have certainly succeeded marvellously in creating a distaste 
for the study of the greater natural phenomena; A 
ran be sea oe one a8) the ne gionous and awful 

ghts can be imagined, yet in tbe pages of meteoro- 
logical journals it becomes a Daoa A eE of an 
inch and a half, a wind equal to 12, and a sea disturb- 
ance equal to Q 

But M. Rambosson, with that talent for elucidation 
which so many Frenchmen and so few Englishmen 
possess, has neither trouble nor in order 
to produce a thoroughly popular and;at game time, 
thoroughly scientific description of the grander class of 
nat phenomena, sn ; 
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trated book, like that of M. Rambosson, is an admirable 


substitute 
have. 
Our Own Birds. A Familiar Natural History of the Birds 
- of the United States, By W.J. Baily. Revised and 

edited by G. D. C Cor. Sec. Acad. Nat, Sci. With 

illustrations, after Audubon, (London: Trubner), 
ALTHOUGH the object of this work is not to treat orni- 
thology scientifically, but rather to present the subject in 
a pleasing manner to the young, . Cope’s name on 
the title-page is a guarantee of its scientific accuracy; and 
although the birds of the United States are mainly dealt 
with, the volume will doubtless be welcome to many young 
naturalists in this country, for the habits and interesting 
peculiarities of each bird are fully dwelt upon, Some of 
the illustrations are admirable. 


or the personal experience which few can 
B. S. 
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MR, BATES’S ADDRESS TO THE 
ENTOMOLOGICAL SOCIETY 


[N pilnting the following extracts from the addiess delivered to 

the Entomological Society on the 24th ult. by the President, 

Mr. H.W. Bates, we must expiess our that we cannot find 

space for the insertion of the whole of able and interesting 
s 

Referring to the ‘‘Tiansactions” of the Society, Mr. Bates 
iemarked :—The volume for the past year compnseg twenty- 
seven memoirs, of which twenty-five belong to the depaitment of 
systematic or descriptive Entomology, and two only—welcome 
contributions from Mr. Jenner Weir and Mr. Butler, on the 
selection of insects as food by insectivorous animals—to other 
branches of the science. To those who might object that too 
large a share of our work is occupied by mere descriptions, I 
would 1emark that many original and valuable observations on 
relationships, geographical distribution, and other deeply inte- 
resting philosophical questions, are contained In some of our 
descmptive papers, In fact, it is not at all a necessary conse- 
quence that a descriptive treatise should be nothing more than a 
strmg of dry definitions, It will become, I hope, more and 
more the practice of entomologists to together with their 
descriptions, the new data on relationships, distribution, com- 
panson of faunas, &c., which the handling of such subjects most 
usually brings forth. 

In speaking of the contributions of importance which have 
been made to the science in this conntry outside the Entomq- 
ogia Society, the Premdent alluded to the examination by Mr. 
Wollaston of the largest collection of insects which has yet been 
made in St. Helena. This the following observations : 
As you are aware, the great interest which attaches to the fauna 
and flora of oceanic islands arises from the problems involved in 
the modes in which they obtained their species of animals and 
plants, and those are rendered more complicated by the exist- 
‘ence on some island of anomalous forms, representative, it is 
considered, of types ages extinct on continents. Such 
islands, however, differ greatly from each other as to degree of 
paiT in their productions ; and ıt often happens that ies 
dentical, or nearly so, with those found in the nearest continent, 
form nearly the whole of their present inhabitants Thus the 
investigation of the origin of their faunas and floras is necessarily 
i y complex. Geology has to be invoked to ascertain 
whether the islands are of recent or ancient elevation ebove the 
sea-surfice, and whether the supposition is admissible of a 
recent connection with the nearest continental land. Oceanic 
Ap ography, deep-sea soundi and the foice and direction 

curente and wmds, have to be studied in reference to4the 
depth of the surrounding seas; for these must all be taken into 
consideration in discussions on the probable derivation of the 
cmious mixture of forms which is often found on these isolated 
mor On the e N it must be noted that the fama and 

ora themselves throw light on the geopraphical and geological 
` relations of the islands to dies oana ind In fact, the claenfi- 
cation of islands into oceanic and continental, 1s founded quite as 
much on resemblance or difference in organic productions, 
between islands and the mainland, as on relative proximity. 
Thus Great Britain is classed as a continental island, te as 
much because ita fauna and flora are nearly identical with those 
of continental Europe as because it is separated only by a shal- 
low sea, and is now known to have been actually connected in 
recent geological times. In these inveshgations entomology ia 
now generally admitted to have great importance, o to the 
] number and variety of species which it offers, as elements 
1a the elaborate comparisons which have to be instituted. 

The following iemarks well illustrate the high scientific im- 
ee of stud the hical distribution of insect life :— 
The idea of the value of | ties m connection with ens 
or species, with some entomologists, I am afraid does not reach 
very far. They like to know in what countries the different forms 
are found, and perhaps, as In French collections, show the 
distnbution by wil the specific names in ther cabmets on 
labels coloured net the part of the world thé i 
inhabit ; the primary divisions of the world, ss Europe, Korth 
and South America, Africa, A ia, per the Weat Indies, 
and so forth, being considered ent, brmgs out the 
e leading facts of distribution well, such as the restriction 
. of many genera and groups of genera to each of the 
divisions, and the distinctive facies which all the products 
from one region possess; but we seldom see it carried 
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farther, and it remains a p amociation of geogiaphy with 
natural history, and no more. Resnlts infinitely more ive 


are brought about if the student labels each søeriwen with its 
locality, mstead of recording it on the ticket which bears the 
specific name placed below all the specimens, and if he is fortunate 
enough to be able to amass a suite of specimens, accnately so 
ticketed, of genera abounding in local varieties and closely-allied 
species, indications of the eee ae which varieties, ate 
laces, and species, aie form nature, are 1eveal y 
this meod a A held of vestigation is opened which connects 
the study of a few insect species with some of the most difficult 
problems that are now engaging the attention of philosophers. The 
most common event that happens, when a student works at a series 
of species in this way, is the di that even the most constant 
jes 1n same parts of their area of distuibution ; the next, 
chara email rell marked difference in a species is generally a local 
difference, and embraces all the individuals of the dishict ın which 
it occurs. As the collechon muncreases, further cunous facts come 
oat. It ts found, for instance, that some highly-vanable species 
ve rise to one set of varieties in one aren, another distinclly 
ifferent set in another area, and so on; and further, that im 
some areas one, or perhaps more, of these variations will be 


‘better marked than, and prepondeate In numbe: over, the other 


varieties of the same species. Still further, it is found that in 
some districts one sych variety alone occurs, having apparently 
prevailed over all the others, To be ly impressed, how- 
ever, T a rary reality ot these facts, the student 
should bimself have travelled as an entomological collector over 
an extent of country embraced by many | varieties of vmi- 
able : otherwise his attention will not be Aae 
excited to the curious facts nature presents to him, and he will 
not take the trouble to amass and obtain the exact localities of 
numerous specimens of common variable species. Perhaps the 
most important result of this attention to distribution of varieties 
is, that a fine gradation of forms or degrees of variation will be 
found, from the ‘‘ sport ” or variety, such as is liable to be pro- 
duced in the same brood, to the well- race living in 
company with another race referable to the same stock. As 
such, most authors, perhaps rightly, consider these latter 
as good and true species; and thus the formation of species 
out of mere variations is illustrated by the facts of geographical 
distribujion. 

But it is not this branch of the subject with which we are so 
much concerned, when we wish to compare the productions of 
the different Andean valleys and their vertical as that 
relating to the natme of barriers to distifbution. it has been 
received ss a principle in zoological and botanical geography, that 
grand physical barriers, such as mountain anges, form an impas- 
sable limit to the faunas and floras of the plainson each mde of 
them. It is in almost every manual of physical geogra- 
phy, after Humboldt, who, I believe, wes the originator of the 
statement, that the are all different on the two sides of the 
Andes of South America. Such a fact, if well established, would 
be interesting in many ways, First, it would throw light on the 
geology of the ogee! as ploving that the Andes must have 
existed as a ridge, ciently lofty to prevent the cieatuies of 
the plams {t, before the origin of the species which now 
pees the plains on each side. ow, it is possible that this 

road and important generalisation may have been made on a 
too slender foundation of facts. Of course, in those parts of 
the Pacific coast-iegion (two-thirds of the whole line within the 
tropics), where the conditions of soil, climate, and vegetation 
are totally different dn the two sides of the Andes, no community 
of species is possible. A lofty mountain barier would be here 
unnecessary, for a few level road, in many parts of the 
world, would suffice to bring the traveller from the domain of 
one fanna to that of another—for instance, from an arid plain to 
a luxuriant forest along some river-valley. This would be a 
difference of “station,” and not of area of distribution,—a dis- 
tinction long ago recognised in Botany. The question is then, 


limited to : In those parts of the Pacific coast-region, such 
as Gua il, where a humid forest-country exists on both sides 
of the are the species of the two ndes entirely dis- 


tinct? This would test the effi of mountain-barriers er 
than almost any other case, For the species, at least of insects, 
which inhabit humid forests near the equator, are probably 
RE E T ee ee ee 
no pass orer the era exists of half 101, h- 
out the whole line of the Andes from Bolivia to t che tates 
af Darien, The species could not voluntarily pass over, nor by 
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gradual migration along the coost could they well double the 
end of the chain near the mouths of the Atrato and dalena, 
and so pass to the eastern side ; for the Sierra Nevada the 


way. 
Insets, I believe, would offer better data in discnlog this 
quesnon of barriers than almost any other group of lend 
or than plants; they are more limited m than the species 
of birds, afford a much larger body of facts reptiles, mam- 
mals and shells, and are not so much subject to accidental means 
of transportatiqn as plants. But although many Entomological 
collectois have vimted Guayaquil and the Coi we have no 
blished lists and no authentic mformation about localities. 
Ir. Buckley’s journey offers us, then, the chance of obtaining 
the details so FORRA errr since he collected assiduously all the 
way up from the | of sea to the edge of the mow, and 
the same conversely on the opposite side, writing the locality on 


the envelope of specimen. 
laa ane to thak that the efficacy of physical or geographi- 
cal barriers in limiting the distmbution of animals and plants has 
been much over-estimated, and that thia circumstance has vitiated. 
much of the reasoning that has been employed in 
various difficult problems‘in Natural History. By physical bar- 
ries, of course, are meant barriers of the inorganic world, 
as a continuous mountain-range with regard to species of the 
plains and, conversely, a continuous with regard to species 
of the mountains (z. p. Parnassias, Erebia, Oreina, Nebiia, &c.) 
The sea is thos a barrier to land- a water-shed to fresh- 
~ water es a continuous tract of forest to species of the 
a rennet: Gf epee andl eo on. iA wage E et 
which of course are ‘‘ physical” also, are quite a di t sat of 
Saia be ice ede alcady 11 (lll poin of Ge 
of a es er species 
domain ad ladu to its conditions by constitution and 
habits. To this may be added the limitations to distıiibution 
observable without any po cal obstacle being ble. 
There are certain clesses o which seem to me to indicate 
that these less obvious kinds of barrier sie far more effective 
: than those more imposing ones of mountain, desert, sea, and 
so foith. 
One set of these facts is exemplified by the well-known case of 
distribution of insects between the east and west in the southern 
of our own island. I am not awaie that com Yo 
lists have yet been published; but it will not be ted 
that many hundreds of of Coléoptera, for instance, 
_ me known in the east, many of them dant, which are 
totally unknown in the west, and a smaller number are 
known in the west which are not found in the east. In 
In cases like these a difference of climate may be the cause of 
the limitation. But there is another set of facts re quite a 
different explanation: this is the lmuted ranges of closely-allied 
es sell paige of Tropical America, I have aheady 
elsewhere ed the fact in the forest plains of the 
Amarons, where there are no differences of (evel rodi miaicontng: 
and .no physical barriers, the ies of a large number of 
genera me changed fiom one locality to another, not more than 
200 or 300 mules-apert. This is most distinctly marked on the 
Upper Amazons, whee the country may be mapped out into 
areas of a few hundred square miles each, every one containing 
numeaious species of such genera as Ithomia, Melinsea, Eubagts, 
Doryphora, Erotylus, &c., &c , allied to but quite distinct from 
their repiesentatives ın the others, From what I have seen of 
Mr. Buckley’s collections on the eastern side of the Andes, I think 
wthe same limitation of areas must occur there also; and J 
from the few species I know as coming undoubt from the 
Guayaquil side of the Cordillera, the butter fly faunas of these meas 
in the nniform county of the enst are pretty nearly as distinct from 
each other as the species east of the Andes are disnnct from those 
west of the mountams. We here again feel the want of facts, 
guch as Mr. Buckley collected, but which have not yet been 
published, to teach us exactly what species aie found east and 
what west of the mountaims, and how the meat multitude of 
chosely-allied ies are distributed in the narrow tract explored 
on the east. y own observations in the level plain, a few 
hundred miles farther east, show distinctly, however, that the 
most effective possible barriers are there opposed to the spiead of 
hosts of species without any physical baner which is perceptible 
by our senses, The jal reat of the fact, I believe, ıs this, 
- that there really are subtle differences of physical conditions 
fiom place to place, even in a uniform region ; aight dif- 


ferences in soll, humidity, succulence of folage, and so forth, 


ea 


NATURE . = 


[ Feb. 3, 1870 


which require in each a re-adjustment of the constitution 
of any new immigrants from adjoining areas; but that each 
area being kept well stocked with allied- species already 
adjusted to its minute conditions, such migration rarely occurs. 
Thus a limit is put to the spread of species by species them- 
selves, which produces similar results on the actual distribu- 


‘tion_of forms throughout the world, to those produced by mighty 


physical barriers such as the Andes. 

ere is yet one other consideration 1 . If these 
baitiers are not required to explain the limitation of femnas, it 
does not follow that they do not act as barriers all the same; 
but it is, I think, difficult to prove it. If 1,200 miles of sea do 
not form a sufficient barrier against the stocking of the Azores 
with insects from Western Europe, I do not sixty miles of 
mountam should be assumed to prevent for tens of thousands of 
years, the transport of species, in the state, by birds or 
currents of air, from ome side to the other. I may add, in 
conclusion, that if the efficacy of barriers of this natara has 
been overrated, some important conclusions i 
on the earth’s surface will have to be reconsidered ; mich, for 
instance, as that of the extension of a glacial epoch over nearly 
the whole earth—a hypothesis conceived by Darwin to explain 
the existence of the same genera and sometimes the some species 
in high latitudes, both in the northern and southern hemisphere, 
whilst absent from the intervenmg zones. I believe thet, with 
some spt A adept Ngoc such as Mammals and Betrachians, 
there can be no placed as to the dissemination of a 
species, provided there are unoccupied areas suitable to it, in 
any part of the earth, and provided also time sufficient be 
allowed for the process, 


` 





THE GRESHAM LECTURES 


[WO lectures were delivered in Giesham Co on the 
evenings of the 14th and 15th January, by Dr. Symes 
Thompson, the Gresham Professor of Medicine. 


The first of these lectures embraced a theme admhably adapted 
to fulfil the popular object with which this a professorship has 
been established, and as eminently suited to the present season: 
it treated of ‘‘ Catching Cold.” 

The Professor first described, by reference to large drawi 
the structure and arrangement of the parts concerned in the dis 
order—laying open the arcana of the nose, frontal sinuses, throat, 
voice-box, and chest, and showing the intimate selations by which 
these paits are connected, and the way in which modern science 
has found means to bring their mmost recesses onder observation, 
and sear: ted knowledge of the present period with 
the ante-S er days, when all catarrhal defluxions were held 
to be outpourings of the brain. It was demonttrated that the 
ordinary cold is simply, in the first instance, congestion of the 
warm, moist, blood-charged membrane, which lines all these © 
cavities and is contmuous thionghont the series of them; 
bat that this congestion is apt Spa on, under unfavomable 
circumstances, to inflammation, to consequent d ent 
of structure. The congestion merely means that more b is 
thrust upon, and retained in, the minute channels and vessels of 
the membrane, than those channels and vesels can healthily 
accommodate, The first couse of this forced ent bs 
that cold is extensively applied to the internal skin, which then, 
under the constri and contracting influence, drives its own 
Pood out, partly mto these surcharged tracts of mucous mem- 

rane. ‘The injurions effect known as “ cold” is now sure to be 
realised if this external chill is experiénced when the genertl 
is weakened by exhaustion. It i also, in some pesou, 

more apt to be produced at certain regular ioe 

The prevention of colds is to be accomplished by keeping tie 
skin in a healthy and vigorous state, so that it may at once 
1csume its proper and normal condition when chills fave bem 
suddenly applied to it: then the internal congestions are avoided 
or removed PE T ma a eae ee and 
stagnation, The habi use of cold bathing in the early morni 
is one very powerful means to this end: it trains ho ash d 
the skin to rise rously into renewed action after the applica- 
ton of a chill - i Pe a eas 
should be avoided, because that saps the power of vigorous 
reaction ; but, m cold weather, the utmost care should be taken, 
to have the entire skin efficiently protected by warm clothing. 
The powers of the system in periods prone to the uction of 
colds, and most especially when the temperature of the externa 
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alr is between 32 and 40 degrees of Fahrenheit’s heet scele (for 
that is the condition in which the danger is found to be most 
certainly incurred), should be most carefully maintained by the 
udicious use of sustaining food, and by the avoidance of every 
dnd of injmious derangement or excesa. When once internal 
congestion has been set up, and the cold has been ‘‘ caught,” the 
thing to be done is immediately to bring back vigorous circulation 
and exhalation in the skin. The Turkish beth is one of the 
most convenient and certain of all contrivances for ensuring this 
object: in its absence the vapour bath, or hot aur bath may be 


TERE The action of the bath ıs to be reinforced by the 


ion of stimulants, first and foremost amongst which 

stands concentiated food. Indeed, the Professor's pet stimulant 
seems to be “ Whitehead’s Solid Essence of Beef” a New South 
Wales preparation, in which the nutiitious princple of an ox is 
condensed into about nine pounds of easily transportable matenal, 
in which thirty pounds of beef are concentrated into one 
und of little cakes, each about the size of an silver 
ve-shilling piece, and weighing half an ounce. One cake is 
calculated to prepare two large reakfast cups of beef-tea, 
This preparation differs fom Liebig’s Extact of Meat chiefly in 
containing {he gelatinous as well as the fibrinous constituents of the 
flesh. The Gresham Professor scattered the little round cakes, out 
of neat half-pound cases, liberally to his audience, recommending 
them to begin at once to fortify themselves against the inclement 
atmosphmic influences. He gave one very interesting instance 


of the valne and power of this preparation by alluding to a case 
that had fallen within his experience on the very Fid the 
lecture. -A patient had been brought into the Brompton Hospital 


in asinking state, resulting from inability to take food. He was 
at the time all but pulseless and cold, and evidently on the brink 
of the grave. He was placed in bed, and a cupfull of the beef- 
ten prepared from the ‘solid Essence” administered. The pre- 
paration was reiained in the stomach, and in ten mmutes from 
the time of its administration, there was steady warmth all over 
ae and restored cu culation. y N 

e 1s one expedient both for preventing and curing “ colds,” 
which was not alluded to upon ie oras but which is never- 
theless as powerful as any of the measmes which weie descnbed, 
and it may sometimes be diawn upon in arcumstances when 
those plans cannot be adopted, in consequence of the sufferer 
being compelled by the cies of life to continue to meet 
expose to chi influences. This is abstinence from diink, 
and liquid food of any kind, until the internal on 18 
removed, The remedial! action through the skin does itè work 
by drawing away the superabundance of the cuculating 
fluid from the overcharged t. But this desirable result us 
even mois ceitainly ensured if the general bulk of the ch 
fluid, or blood, is dimmushed by withholding supplies of the more 
liquid, or‘watery, ingredient; which may be done where the 
digestive powe is unimpaired, without in any way diminishing 
the richer, or more unmediately nourshing porton. The instant 
the general bulk of the circulating blood us ed, the excess 
contained in the congested and share io membranes is with- 
drawn and the coldas relieved. Somewhat severe thirst sets in; 
but curiously enough, simultaneously with the occurrence of this 
thirst, the congested internal membranes grow moist, and exhale 
gently and naturally in consequence of the relief of the over- 
ch vessels, All that is then necessary is to keep the supply 
of drink down to the point which enables some measme of 
to be maintained ; during its maintenance there is not the 
slightest chance of the recurrence of the cold. Dr. Thompson 
dwelt emphatically in his lecttie, upon the fact that, whereas 
ceitain ailments, such as the eruptive fevers, bing with them an 
almost complete immunity from the recurrence of the affection, 
It is just i PE with ordinary colds. The more frequently 
they occur, the more fiequently they may be looked for. They 
bring with them increased susceptibility of the 
membranes to congestive derangements. Unde: such arcum- 
stances diminution of drink, sustained at the point of persistent 
moderate thirst, is the most powerful and certain preventive 
of co ive disorder, and the most sure remover of undue 
int ity, that can be adopted. 

The lecture was mainly devoted to a description of 
stimulants, and an ee explanation of the way in 
Which the amount of saccharine, acid, and spirituous ingre- 
dients of wines may be asceitained, There is one very note- 
woth ity in all these lechues, which renders them petu- 
liarly fit for the class of audience at which the Gresham College 
is aimed: Dr. Symes Thompson is a master of the art of giving 


a clear notion of the whereabouts of a fact, o1 principle, to 
popular apprehension. It is to be extremely iegretted that in 
a vast metropolis like ows, and, indeed, in all our large towns, 
such courses as these Gresham Lectures aie not more common, 
It w absolutely ım ble to over-estimate the good they can 
do, not only, as in case, in showing what “to eet, dnnk, and 
avoid,” but a in inducing thought and work, Further 
lectures of Gratan course are announced for the months 
of Apul, Jane, and September. 





LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by kis Correspondents, No notice is taken of anonymous 
conuaunications. | 


Where are the Nebule ? 


Mx. PRocTor’s interesting per in your last number 1e- 
minded me of an on ‘ the Nebular Hypothens,” ongi- 


essa 
qaf published in 1858, and re-published, along with others, in 
a volume in 1863 ("Essays : Scientific, Political, and Speculative.” 
Second Series), in which I had occasion to discuss the question 
he raises. In that essay I ventured to call in question t ¢ infc- 
rence drawn from the revelations of Lord Rosse’s telescope, that 
nebuls are remote siderenl systems—an inference at that time 
pama T accepted in the scientific world. On referring back to 
essay, I find that, besides sundry of the reasons enumerated 
by Mr. Proctor for rejecting this inference, I have pointed out one 
which he has omitted. 
Here are some of the piren e 
‘<The spaces which p or which follow sample nebule,’ 
says Arago, ‘and, à fertor:, gioups of nebule, contain generally 
few stars. Heischel found this rule to be invauable Thus, 
every time that, during a short interval, no star approached, in 
virtue of the diurnal motion, to place itself in the field of his 
motionless telescope, he wos accustomed to say to the secretary 
who assisted him, ‘‘ Prepare to wite; nebule are about to 
arrive.”’ How does this fact consist with the hypothesis that 
nebulm:are rethote galaxies? If there were but one nebala, it 
would be a curious coincidence were this one nebula so placed in 
the distant :egions of space as to ae in direction with a stailess 
spot in our own sdereal system? If there were but two nebula, 
and both were so e, the comcidence would be excessively 
strange. What, then, shall we sey on finding that they are 
habitually so placed? (the last five words replace some that me 
posmbly a little too strong) .... When to the fact that the 
Sepa 4 mass of nebule are antithetical in position to the geneml 
mass of stars, we add the fact that local regions of neb are 
eh arb ie bln orig emp er fact that smgle 
nebulee are habitually found in comparatively starless spots, does 
not the proof of a physical connection become oveiwhelm- 
The reasonings of Humboldt and others proceeded upon the 
tacit assumption that differences of apparent magnitude among 
the stais result mainly from differences of distance. The necessary 
corollaries from this assumption I compared with the hypothesi» 
that the nebule are emote dereal systems in the iollowing 


passage :— 

“In round numbers, the distance of Sinus from the emth is a 
million times the dgtance of the earth from the sun; and 
according to the hypothesis, the distance of a nebula ws something 
like a million times the distance of Sinus Now, ow own 
: island, or nebula,’ as Humboldt calls it, ‘forms a lens- 
shaped, flattened, and everywheie-detached stratum, whose major 
axis is estimated at seven or eight hundred, and {ts minor axis at 
a hundred and fifty times the distance of Sinus fom the earth.’ 
And since it is comcluded that our solar system is near the centre 
of this aggregation, it follows that our distance from the remotest 
parts of it is about four hundred distances of Sirius. But the 
stars forming these remotest parts are not individually vimble, 
even thiongh telescopes of the highest power. How, then, can 
such telescopes make indrvidually vimble the stars of a nebula 
which is a million times the distance of Sirius? The implication 
is, that a star rendered invimble by distance becomes vimble if 
taken two thousand five hundred times further off |” 

This startling incongrulty being deducible if the argument 
proceeds on the assumption that differences of apparent magni- 
tude among the stars result mainly from differences of distance, I 


a 


- 
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have gone on to consider what must be inferred if this assump- 
tion is not tiue; observing that “awkwardly h, its truth 
and its untruth are alike fatal to the conclusions of those who 
argue after the manner of Humboldt. Note the alternatives” :— 

“On the one. hand, what follows from the untruth of the 
assumption? If apparent largeness of stars is not due to com- 
parative nearnesa, and their successively smaller sizes to their 


and greater degiees of remoteness, what becomes of the’ 


inferences res the dimensions of our sidereal system and 
the distances of the nebulae? If, as has lately been shown, the 
almost invisible ae 61 Cygni, has a greater than 


a C gan to an estimate on Sur W. 
Heche ae assumption, it should be about twelve times more 
distant—f, as it turns out, there exist telescopic stars which are 


nearer to us than Sirius, of what worth is the conclusion that the 
nebulæ are very remote, because their component luminous 


masses are made visible ly iy high telescopic powers? . 
On the other hand, what follows if the truth of the assumption 


be granted? The siguments used to justify this assumption 
in the case of the stars, equally justify it in the case of 
the nebule. It cannot be contended that, on the average, 


G Faea anh the stars indicate - thelr distances, 
without its being admitted that, on the average, the apparent 
sixes of the ne indicate their distances—that, generally 
speaking, the larger aie the nearer, and the smaller ae the 
more dustant. Mark, now, the necessary inference respectmg 
their resolvability. The largest or nearest nebuloe will be most 
easily resolved into stars ; the successively smaller will be suc- 
cessively more difficult of resolution ; and the irresolvable ones 
will be the smaller onee This, however, is the revense 


of the fact. The nebulw are either wholly irresolvable, 
or but partially resolvable under the est telescopic powers ; 
while a great propo proportion of quite nebulss are easily 1¢esoly- 
able by far less powerful telescopes.” 


At fhe tine when these pumages were wren, spectrum 
analysis had not yielded the conclusive proof which we now 

that many nebule consist of matter in a diffnsed form. 
ut quite apait from the evidence ed by spect um-anal 
eaa to ime thal tie ta ties and contradictions 
may be evolved from the h that nebule mo remote 
sidereal systems, amply suffice to show that hypothesis to be 
beast 
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Kant’s View of Space 


IN answer to my invitation, Mr. Lewes now “freely admits 
that Kant nowhere speaks of Space and Time as ‘Forms’ of 
Thought,” bat still contends that Slee ce not hare re 


claimed such magman a ever ae the 
well might he argue ee Bnebds sia iat: eni word 


HEeRsert SPENCER 


chipador (our word or pvair), 

surface (erigaraa), wor ono 1 ag eae 
use of the term owinarical ebepedon or conical epipevon, to denote 
the surface of a cylinder o cone, in a professed exposition or 
criticism of his eae Geomety, in common life 
we speak of rough o ulating plains, or becanse a plane 
admits of being bent into the shape of a eylindneal or comedl 


surface. I think the ladies who are getting up their Planes and 

Solids at St. George's Hall would be of a di opinion from 

Mr, Lewes in this matter, and with good 1eason on their side. 
Mr. Lowes, reiterating a statement contained in his sabe 

letter, goes out of his way to affirm that he ‘‘ peah 

of a gorge ue a of Intuition in his pages asoa 

tion Kant’s doctiine in his “ History of Philosophy. ý 

the e it would not in any material degree excuse the 

MT of subsequently styling them “forms of Thought ;” 
and, moreover, the 1eal point at me is not Mr. Levwes’s eal 

bat whether a mode of, speech ehi ke 


ACCUINCY or inaccuracy, 
eae employs, is right in itself and ought on 
ted in. 


However, as Mr. Lewes has thought fit to put in a soit of 
plea in mitigation of former wrong-doing, I have taken the 
trouble of looki his expesifon and criticism of Kant 
in his History (ed. 1867} and in no le instance have I come 
upon the phrase of intuition applied to Space and Time, 
either in the one or the other; although he states he has sas/ormily 
spoken of them as tach in the former. I have marked the word 


saiuitiens as occuTing once, of sensibility several times, 
bat formes of ritustion Lever. Thom of cmilitity a to use 
as form of intuition, Jorm of understanding ought to be as good 
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eS ge t; bat Mr. Lewes owns that the former is- 
indefensible, w he aveis that the latter is conect. If Mr.’ 
Lewes has ever called Space and Time prms of méuition in the. 
History, it will be esp tok him to set me right ne by a Se 
ana where the phrase occurs, although that circumstance 

not in any degree better his own on, and still less 
excuse the assertion of his s0:1/orm use of the term. 

If Mr. Lewes cannot quote correctly fiom his own writings, 
it will surpiise nobody that he misquotes the e of an 

nent. He repeats, “Intuition without thonght is mete 
es pression,” and adds, “ Mr. Sylvester demuis to thin.” 
My woids pr (NATURE, Jan. 1% 1870): ‘To sch a misuse 
of the word energy it would be little.to the point to urge that 
force withoul energy is nure potential tendency. Itis just as little 
to the point in the matter at issue for Mr, ieee to inform the 
readers of Natur that sutattion wyrthout thought is mere 
sensuous impresse” So that, according to Mr. Lewes to say 
that a p U E Ae Sed tes truth. 

I sh not hesitate to say if some amiable th wished to 
entertain his partner in a quadrille with Dy agrescble couverintion! 
that it would be /dt/e to rhe poini, according to the German pro- 
verb, to regale her with information as how 

"Long are the days of summnertide, 
And tall the towers of Strasburg's fano, 


but should be sarprised to have it imputed to me on that 
account that I demurred to the tion of the length of 
the days in summer, or the height of Strasburp’s towers 

In another Mr. Lewes gives me credit for “ myig 
correctly that Intuition and Thought are not convertible terms 
a platitude I never dreamed of giving utterance to; but that I I 
am “incorrect in that they differ as potential and 
actual ”’—words which, or the like of which, in any sort or sense, 
never flowed from my pen. Surely this is not falr controversy, 
to misquote the words and allegations ofan opponent. Itseems to 


me too much like fighting with poisoned weapons. I decline to con- 
tinue the contest on such terms ; and, g over Mr. Lewea’s 


very odd statement about stares s with reference to 
Intmhon and t, shall reser fe with esp p ty ake 
at his and Mr, G C. EE Rn e t 
uses in the title of his book pre reasen in a far wider sense than . 
in the body of his work, simply because to arrive at the Pure 
Reason he hist po through the CURK of the Sensibility and of 
the Understanding Ifin a history of the of Queen Victona 
the author sh find it expedient to tu the times of 
the Norman and Saxon conquests, w it be right to infer 


therefrom that he used in his title-page the name Victoria in a 
daa area sense, to include not sy ae most Gracious Alajesty, 

t also the Tanner's danghter and cess Rowena? 

_ Perhaps by this time many of the Naturalistic readers of the 

who the human intelligence as forming no of 

the scheme of Nature, wish Space at the bottom of the sea; but the 
more the subject is canvassed, and pat eae the number of Eng- 
lish authorities b t forward to up Mr. Lewes in wiesting 
the words of Kant irom their proper scientific 
higher meed of praise seems to me to accrue to 
stemming the tide of depravaton, and banis 


fident this discussion will have the effect 
realm of would-be philosophy, such a loose and incau- 
i as thnt of giving to Space and Time the 


hous O 
designation which the Master has appropitlated to the categories 
of his system, and to them alone. J.J. SYLVESTER 


P.S.—I should be doing injustice to the very sincere senti- 
ments of I entertain for Mr. Lewes’s varied and brilliant 
attainments {which constitute him ea kind i link between a 
material and spiritual sides of Nature), and of e for the 


EEE the 
aby for 

as eel con- 
of domg, from the 


pleasme the perusal of his “ Hi of Philosophy ” has sine, 
me, wae I to part company with him without disclaiming 
aciimony of feeling, if any too strident tones eee 


have seemed to mingle with my enforced reply. In naming hm 
in the orginal offending footnote (the fountain of these tears), 
my LG) rade ed to emphasise the necessity of proteshog 
ee a to me an unsound form of words, dtropos 
of Kant, which went on andes 4 countenance from such and 
so eminent writers as himself the others named; and I 
should be false to my own instincts did I not at heart 

the conmgeous spirit with which, almost maided and alone (like 
a gad Faught o e1, he has done his best to defend his poel- 
don aad maintain his AS NOPPIES LJ S. 


+ 
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IT is hudly possible to ate the importance of the ques- 
tion now under discussion in NATURE, ‘ was Kant’s view 
of Space?” A mistake there is amply fatal. I therefore rejoice 
to find ‘the columns of that sra are so generously thrown 
open to those who, hke myself, are not pmmamily concerned 
with physical science. But this question, like all others in phi- 
losophy, has a proc.vity to indefinite expansion, and unless its 
discussion be ngidly restricted to the main issue involved in it, 
the conductors of NatTore will have to ostracise ıt Their 
space is not an infinite form, but a quantum to be carefully 
economised. It is, for example, an unwarrantnble waste of that 
commodity to make H the exponent of Kant on a point 
whee Hegel taught that t was wrong. 

It 1s fortunate for our interests, as students of Kant, that Mr. 
Lewes, while committing the sti ovesight of criticising 
Kant’s Intuition from ’s standpoint, 10 his last letter 
(NATURE, Jan. 27) enables us to déeMer the main issue from 
ihe mass of questions which entangle it. He evidently, if 
tacitly, slights the plank I thew to him, viz, that Th t, in 
ils ultimate relation to Intuition, borrows, or has refiected on ıt, 
the forms peculiar to Sense. What are Kants Begriff voni 
Raume, Begriff der Zet, but this? (With these expressions, 
compare the following :—Also ist die ursp iche Vorstellung 
vom Raume Anschauung à re und nicht Trangac. 
Esth. s. 3, 4.) Thisreflechon of form w not what Mr. Lewes 
is after. He mamtains that, according to Kant, ‘the activity 
of mind is threefold—Intutive Thought, Conceptrve or Discur- 
sive Thought, and R ve Thought.” (Is not Regulative 
Thought discursive >) then, the main issue between Mr. 
Lewes and (I think) Professor Croom Robertson on the one 
hand, and Professors Sylvester and Huxley, Mr. W. H. S 
Alonck, and myself on the other, 1s plainly this, Did Annt mean 
fo teach that manu Aas Intuitrve TRought, ie., atelleciual Inin- 
non? Now that I must be understood emphatically to deny ; 
and in the event of the shoitcomings of better men myself, 
I hold myself prepared to establish the negative of that question, 
understandmg by Thought the genns of which Understanding 
and Reason aie seese, 


Tiford, Jan. 31 C. BL INGLEBY 
Dust and Disease 
THE extremely important discoveries brought to light by Pro- 
fessor Tyndall will call forth great exertions on the part of 


thinking to carry hus plans into operation, and I have no 

doubt, when due piecaulions are taken to sift infected air as it 

passes into the lungs of those whose duties take them where con- 
ion abounds, we shall have the happiest results. 

great will be the tide of interest in this direction, that I am 
anxious to cast into it a theory I have long held, in hopes that it 
may drift m some one’s way to be turned to use; I commend it 
to the travelling portion of your readers y. 

Whilst travelling in some very unhealthy parts of Africa, more 
particularly the mmshes bordering on the Shiré and 
Zambesi rivers, it was often n to camp at night just 
whee the canoe happened to be momed when daylight failed us 
a pie E were never many E af, aa the accu- 
m on of scum, deca tation, &c , lodged in the sedge, 
made the situation as delightfal to mosquitoes as it was trying to 
the constitution of the Ewopean. 

Sti, with all this, as long as it heed ibaa to rig up a mos- 

wto curtain, Í am convinced that y less danger existed im 
thus sleeping in the midst of miasma than in other places whee 
leas of it was supposed to be present, but where the traveller felt 
no necessity to stretch this thin coverirg over him. 

I have in this way done canoe journeys of twenty to twenty-five 
days in length without a day’s illness from fever, and I could 
instance sumuar experiences on the part of others. 

Now the reason I is this: the mosquito curtain is to 
miasma, what the Professora cotton-wool respirntor is to the 
poison of scarlatina, we will say. 

The curtain, after being used once or twice, saturated with 
dew, folded up whilst damp end crammed into the limited 
apace ance provided for it in the safest place, becomes 
just so much effected by this teatment that each thread loses its 
smooth glaze, and 1s soon flufly and fuzzy for want of a better 

ression. 

e little honeycomb holes in the fine ‘‘ net” are now a series 
of small six-sided sieves, each corered over with the fine filaments 
of cotton which have got disturbed and frayed up. Dew, falling 
upon « surface of this kind, quickly turns it into an exquisitely 


fine strniner—in fact almost a film of water—through which all 
the air has to pass which is bieathed by the person reposing 
beneath it. 

Now, it is an old notion that the miasma which produces the 
bilious 1emittent fever (the pest of this part of Afiica ın question) 
and various other disenses of the tropics, cannot pass across 
water 

I believe that acting upon this theory, the Admbalty provides 
that boats’ crews shall sleep in their boats anchored off shoe m 
malarious nvers. However, be this as it may, I havea strony 
belief that the ‘‘ wet sieve” doer slop the poison in some way m 
other, and that it is a peat safeguaid to the voyage: in these 


The whole subject of miasm is in the dak ; it is lawless as n 
cause of disease ; it bafiles the most astute, but the day may be 
coming when such hints as these of Prof. Tyndall’s shall fit into 
an organised attack upon it, and we shall be able to overcome 
it in a Measuie, 

A. cmtain, properly made, and taken care of with that instinct 
which alone is begotten by the buzz of mosquitoes, is perhaps 
the most valuable ion a man can have n gainst deadly 
attacks in the t whilst men are asleep: were its ments 
studied more, we should not find men stuffing ther earl eae 
£0 y with quinine, to the keeping up an unhealthy tone 
by this abuse alone, and to the confusion of this most invaluable 
medicme when it is really called in to do its duty upon the fevei- 
stricken patient. 

Chatham, Jan, 24 Horace WALLER, F.R G.S, 


Scenery of England and Wales 


THE w ess you have hitherto shown to give authois an 
Speri ot defending themselves against being misunderstood, 
uces me to hope that you will allow me to disclaim being the 
autho: of certam statements, and to deny the truth of other 
statements, on which an anonymous reviewer iu your last number 
mainly founds the chaige of boldness he Llogi aame me fot 
writing the work entitled ‘‘ Scenery of Englan Wales,” &e. 
Tn one pat of the review / am meade to say that I ‘ purposely 
refrained from reading;” in another’it 1s assumed that my reading: 
has ‘‘ consisted mainly of the 1ecent journals and magazines ; 
and further on it is asserted that I wrote the book “ without 
reading.” 

The facts are, that for many yems I devoted moire or less 
time to seen on the subject of Denudation, and that, as 
stated in the Preface, until lately I purposely refiaimed from 
‘reading very sich (a distinct t ing from not reading) lest a 
bias should be given to my opinions.’ 

Aly reason for not quoting the remarks of the late Principal 
Forbes on the glaciers of Norway, was not, as wunplied by your 
reviewer, because I underrated the denuding porer of tie fi 
but because Forbes said very little on the subject. 

Airs. Somerville’s estimate of the velocity of the Rhone may 
be incorrect, and ps, likewise, her statement that the 
dechuity of the river is 1 foot in 2,620; but this is no reason why 
our reviewe: should lenve the 1eader to suppose that I misquoted 
Nit Somerville. In other parts of the work I have referred to 
the velocities of many currents besides the one off the southein 
piomontory of Shetland. 

The ent against denudation by currents, derived from 
the non-displacement of darnacles, would, I think, never be 
brought forward by any one acquainted with the fact that sea- 
wares often remove *stones and blocks while barnacles ine 
the immediate neighbourhood are lefi undwsturbed—that waves 
and cuirents, by their menage 2 undermining, overturning, and 
removing action, can canyon the work of denudahon within a 
few inches of an unabiaded 1ock-surface—and that a ceitain 
amount of 1emstance to be overcome is necessary to enable all 
Soin Tease to produce effects which can be 1nmediately 
percei On the western shore of Morecambe Bay, sea-waves 
and currents detach and remove fragments of limestone rock by 
a lateral process, while the brmk of the unremoved mass of 
rock retains its glecial polish ; and many other instances illus- 
trative of this subject might be stated. 

The fact that for more than twenty years I have coafinad my 
observations to England and Wales, and devoted nearly my 
whole time to visiting, revisiting, and studying every part of the 
country, is no reason why I should not have ventured to wnte a 
work on the of Engiand and Wales in connection 
with Denndation. e co stands almost alone as regards 
the variety and importance of its geological phenomena, including 


w 


e@ sional series of colours which constitutes tht 
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surface-features and types of scenery. My work is not confined, 
as your reviewer asserts, to a defence of marine denudation, for 
more than a third of it 1s devoted to the consideration of the 
real or assirmed effects of atmospheric agents; and instead of 
pe Se oneal forward in a self-confident split, as your reviewer 
1 likewise lead the reader to suppose, I have stated in the 
Preface that ‘‘my object will be gained if I have said enough 
to stimulate the geo and intelligent tourist to further 
observation.” D, MACKINTOSH 


‘Correlation of Colour and Music.” 


ANALOGIES between tone and tint are a tempting subject; 
and sound and light have enough admittedly in common to make 
it rash to say that the connection may not extend to their effects 
on the ear and eye ; but that your co ts (Jan. 13th and 
goth) are seeking for unity in a direction in which it is not to bé 
fonnd, seems to me to be rendered pretty certain by the 
evidence to which one of them, Dr. de Chaumont, appenls 
(Jan. 20th); E Memes meee gear cay 
and others,” 

I have often wondered at the small attention 

law which these researches hare establi el Even 

Jamin, in his Comrs de P. meg Newton’s maar 
of compound colours as ‘‘empin and apperently of no 
significance. le cence ge a one 
tonlan astronomy; both consist of general laws applied by means 
of peaticular constants: eerd far thie laws ida oth cals 
pe ca ca aa a aa 


pa without reference to the geometrical and 
analogies which I have had som to do with ob- 
scnring its significance and tainting it with ‘‘emplriciem,” the 
fundamental law of composition of colour is this :— 

Of any four colours whatewer, either there is one which may he 
ee E of the other three, or there are two tehiwh 
be com so as to match a compound of the wher troo, . 

* Tt is obvions that If negative values of an ingredient can be 
admitted, these alternative cases are the same; e- 
trical and dynamical analogies depend on the fact tat, T 

addition ef vectors is substituted for n of colas, the 

propontion remains true, becoming in a very elementary 
one And it follows that all colours nay be co-ordinated, by 
means of three independent variables, with reference to any 


to the 


. three colours whatever. 

sara when differently coloured lights reach the eye 
together, the combination produces a resultant colour 
varying according to the proportions of ingredients, and 


though we hear certain other tones besides, these other tones 
have each a pitch determmed by the pitches, but Independent of 
the of the original sounds. 

The truth ts, that the ear and 
totally different manners. The ear with a complex musical 
sound exsctly os a system of resonators does ; it sensibly de- 
composes the sound into certain simple tones, just as the complex 
harmonic motion which produced the sound ıs theoretically 
decomposed by Fourter’s theorem into the simple harmonic 
motions which would uce the simple tones, In order to 
understand the manner in which the eye deals with a com 
colour, we must turn our attention to that particular 


Toa with impressions in 


a: 

spectrum, As this is 
what your correspondents have done, the issue will be all the 
closer 


By the law above stated, all the colours of the spectrum mi 

be co-ordinated with reference to any three colours chosen m 
or out of it But it has been ascertained by Mr. Mex- 
well* (to whose laboms we are chiefly indebted In England for 
what we know of the composition of colours) tRat there are three 
colours in the spectrum to which all the rest stand im relations 
giving these the chaiacter of “‘ pri ” colours. are the 
oy ee eee ee ee T Eraur 
ofer i saan 2328, 1914, 1717: and they 
atvide the spect to thres parts, in each of which every 
colour, it ae Gayle Gael Spa can d of the two 
(ont of these three) between which it lies. athe 

ee, eee eee ee ee e 
` 1717 1-it is much less accurately the case on the red side of 2328 


* Phil. Trans 84. On the theary of compound colours and 
th ios of he ait oP te the spectrum. 
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and on the violet side of 1717 ; bat in this region observation is 
difficult, and various eyes variable; and it ssems probable that, as 
Bir, Maxwell infers, every coloar in the and therefore 
Fi a E as as felt by m, a compound of three 
elementary sensations of: colour excited separately by those 
three ra 


yt. 
Now ıt must be observed that this result does tend to justify 
so much of the anticpations mentioned by Mr. Barrett as Sir 
John Herschel and Mr. Grove had long ago committed them- 


selves to: it shows that the like the musical scale, 
does in a manner return tito veel “Beyond tis the analogy 


D a Gee ee 
ence to w Oo tones possess any gen at all 
much lem the property af being matched by combinations of 
them, In relations tone, the constant quantities are not 
constant tones, bet constant Intervals between tones. Still, no 
doubt, if the three colours stood (as Dr. de Chaumont 
seers to think they do) in the arithmetical relations of tonic, 
fourth, and fifth, the fact would be asiemarkable as two numerical 
coincidences could make It. But the case is not sa. The ratio 
2328: 1914 (or 1'211) not to the interval of a fowth, 
bat to an interval about two-ninths of the way from a minor 
third (6:5 or 1'2) to a major third (§:40r 1°25); and the ratio 
eae 17I7 ds not to the interval of a fifth, but to an 
gouia third of the wap fede E | :3 0r 
ENE E eA 1'406) ; ‘intervals w I 
presume, one can make n of, 
Mr, Barrett’s princi obese Prof, Listing’s 
to the names red, mange, 
a basis, T should have thought, for exact 
Pie eneh erai if r. Baretti had not been ob to saciifice a 
boundary to obtain his most important interval ; moreover the, 
ces m Table IV. are somewhat ted for 
orange and yellow by errors of computation, Mr. t does 
certainly get a good fourth, fifth, and sixth ; but these coincidences 
seem to ms to offer a simpler and more effectual key than that 
which he has applied to the lock. What this key is will be 
evident on a E LTE for the numbers in Table I. or II., the 
reci of the same number. Take Table I. and divide ten 
millions by each of thé numbers. The refults, with a column of 
differences, are as follows — 


1382°3 1628 

tanh 1626 

1B70'2 

20329 16's 

oe 162°3 

z3 

2520 162°9 
I suppose this speaks for jiself Professor Listing bas simply 
divided his intoa seven equal parts upon some scale 
which varies inversely as the wave-length. Such a scale would ` 


of couse be furnished by comperative Iditles of vibration ; 
bat it is no use Whatever led to this 
measure, it is t whet his measure virtually was, and it 
nearly co with the ratlos of the musical scale because 
these form a ‘‘ harmonic” 

The other suggested analogies 210 less H The jurta- 
position of two colours nearly alike kad? bat surely sor aha: 
would be called alacant ekcept for the mike of nding an 

between colour and music. The fact probably depends 
Beane ee cee a ee 


ect called 
renf; a sensitivences shared in a different d by the ear, 
but shared also by all modes of feeling, even the least material, 
as men count materiality. The best results are 


y 
o pa partly on the laws of composition above stated, and 
has nothing corresponding to it m mask. But indeed I anr sur- 
prised that anybody should even look foran analogy between the 
oo of sounds and the effect of contiguesms, not c- 
coloms, 
or a Deoa ee ee 
sophical restriction of the word séyrica/, which excludes 
relations, that ‘‘ harmony m colour and music” ate said 
t have a common physical bass,” 
"O with regard to the coloured bands within the rainbow, it is 
not doubtless without solid reasons that Mr. Grove can have 
decided agninst identifying the phenomenon he describes with 
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the phenomenon usually attributed to the interference of the 
two iays which, distinct at incidence, coincide on emergence. 
However this may be, the fact can have nothing to do with the 
present question. It 1s impossible, when the most refined spec- 
troscopic observation hadly oe us one octave, that the iain- 
bow should disclose three or four. 

Hyères, Jan. 25 C. J. Moxro 

Flight of Birds 


WITH reference to an abstract of a pape: by Mr. Southwell 
on the flight of birds, which ap in your r pape a few weeks 
back, I venture to make the following note and mqury 

A late brother of mine who had been round the Cape, and 
had frequently observed caefully the fight of the steno, 
told me that though he had watched individual birds on several 
occasions for many minutes together, he had seldom or never 
seen any of them flap their wings. Has this fact been observed 
by other and if it be authenticated, has Mr. Southwell 
any explanation to offer? Jef; 


Turdus Whitel 


IT may interest some of your ornithological readers to know 
that a specumen of White’s Thrush, 71 While, was killed 
near heie on the 7th inst. It was shot by Mr. J. Beadon, of 
Gotten House, and presented by him to, Mr. Cecil Smith, of 
Lydeard House, for his collection. This la, I believe, the fourth 
occurrence of this bird in Britain; it is, I thmk, even less 
known on the Conunent. W. Brpeoop 

Aluseum, Taunton, Jam I5 


THE SARS FUND 


WE are glad to find that the ap made in our pages 
by Mr. Gwyn Jeffreys, on behalf of the family of 
the late Professor Sars of Christiania, is being warmly 
seconded in Pans by M. Alglave, the Editor of the Revue 
des Cours ph oii In the last number of the Revue 
Mr. Gwyn Jeffreys article is reprinted 1 extenso, and an 
announcement made that subscriptions to the Sars Fund 
will be received at the office of that journal. But M. 
Alglave has not waited for the publication of his notice 
before beginning his good work; he has already collected 
the sum of 2,026 francs (81/.), and publishes with the 
notice a first subscription-list containing the names of 
many of the most eminent naturalists in France. We 
have now the pleasure of giving in our advertising 
columns a list of the contributions already promised to 
Mr. Gwyn Jeffreys. Sars belonged to the best type 
of scientific men, the genuine lover of science, con- 
tented to work in obscurity without thought of honours 
or reward, His family have a special claim to help, 
inasmuch as the distress in which they are left is not 
due to neglect or extravagance on the part of the la- 
mented Professor, but is solely e L EE his having 
devoted himself to studies, which, notwithstanding the 
most self-denying labours, did not enable him to make 
any provision for the future. Those of our readers who 
have visited Norway, who know the genuine unworldly 
ways of the Norwegians, and who have enjoyed the enthu- 
giastic welcome so readily given to the English, have now 
a graceful oppoitunity of reciprocating the kindly feeling 
shown them by the countrymen of Sars. 








NOTES 


Lorp De Gray will to-morrow receive the Council of 
the DBritsh Association, as a deputation to urge upon her 
Majesty's Government the deshableness of a Royal Commission 
being issued to inquire into the present state of Saence in this 

Tur Royal Society and the Royal Astronomical Society have 
both appointed committees of council, to report upon the steps 
which it may be desirable to take in connection with the 
total eclipse of the sun, visible in Algeria, Spain, and Sicily, 
in December next. f 
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IT 1s proposed to celebiate the fiftieth anniversary of the 
Royal Astronomical Sonety by a dinner on the day of the 
annual meeting, February II. 

THE lectures annually delivered in the theatre of the Royal 
College of Swgeons were commenced yesterday by Professor 
Erasmus Wilson, F.R.S., who- will deliver mx lectuies on 
Dermatology. ‘To illustrate that of yesterday, thae werc a 
large number of exquimtely-piepaied models, duplicates of those 
prepered for the Hôpital St. Louis, Pans. Professor Wuson’s 
course will be followed by Professor Flower, F.R.S., Con- 
servator of the Museum, who will deliver 18 lectures introductory 
to the study of the anatomy of the class mammalia. 


THERE is a terrible rumour to which we are compelled to 
refer, though it has 1eached us in a—let us hope—doubtful way. 
The news is, that Livingstone has been murdered and burnt 
ninety days’ journey from the Congo. 

THE Zoological Society of London have now im the press a 
memoir by Dr. O. Fiusch, of Bremen, one of their corresponding 
members, upon the birds collected by Mr. William Jesse during 
the recent Abyssinian expedition. This memoir, which was 1end 
before the society at one of their meetings last yem, will appear 
in thelr quarto Transactions, and will be illustiated by coloured 
figures of the new or little-known species It will be in the 
recollection of some of our readers that Alr. Jesse was selected 
by the Zoological Society, at the request of the Tieasury, to 
accompany the Abyssinian expedition as roblogist, and that the 
society undertook the task of bringing the results of his invest- 
gations before the public. Dr. W. Peters, of Berlin, has under- 
taken to prepare a memoir upon some of the rarer mammalia 
obtained by Mr. Jesse during the expedition, which will hkewise 
appearin the Transactions Mr. W. T. Blanford, who was 
sent out by the Indian Government as geologist to the expedition, 
is preparing a separate work upon his discoveries, which will be 
published by Messrs. Macmillan. 


AT its last meeting (January 24), the Academy of Sciences 
elected a new correspondent for the Physical section in the place 
of the late Professor Forbes. M. Kirchhoff, who was the 
successiu] candidate, obtained forty votes; Mr, Lloyd and Sir 
Wulam Thomson received one vote each.—A committee of the 
thiee sections of Astronomy, Geometry, and Navigation selected 
the following candidates for the vacancy in the Bread des Longi- 
tudes —1. M., de la Roche Ponad ; 2. M. Gaumin. 


IT is no secret thet the present réiwe at the Observatory of 
Pans has been rather moie autocratic than could be patiently 
endured, even in a country subjected to eighteen yeais of personal 
government, Matters have at length reached a crois, and the 
Minuter of Public Instruction is placed in the awkward postion 
of having to dismiss from the public service one of the moot 
eminent of modern astronomers, or accept the resignation of the 
whole of the rest of the staff of the Observatory 


* THE chai of Chemigtry at the University of Tubingen has 
been offered to Piof. Fittig. 

WE regret to have to announce the death of a naturalist of 
great promise, Dr. Wilhelm Keferstein, Oidinary Professor of 
Zoology and Comparetive Anatomy in the University of Got- 
tingen. He died on the 25th ult, at the early age of 37. 


THOSE of our r&iders who are acquainted with the grand 
series of ethnographical photographs contained in the four 
volumes already published of the work entitled the ‘ People of 
India,” will be glad to hear that four more instalments completing 
the volume are now in progrese. The publishers are Messrs. 
W. H. Allen and Co., of Waterloo Place. 

M. SCHAFARIX, Professor of Chemistry in the Polytechnic 
Institute of Bohemua,’writing on the 15th ult to the Bohemian 
newspaper Zwik, announces the discovery of a diamond in a 
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granite quarry in the Diaschkowilz estate of Count Schdnborn, 
about eight miles north-west of Prague. The stone weighs 57 
milligrams, is of a light yellow colour, and nearly cubtical in 
shape, the edges and corners bemg slightly rounded. In hard- 
ness it equals the East Indian, and exceeds the Birarilian 
diamonds, After the careful exammation which the stone has 
been subjected to, by’ Prof Schafarik, there can be little doubt 
of its genuineness ; but that simple fact will hardly justify us in 
believing that a diamond has really been found associated with 
basalt and other minerals of plutonic origin, seemg that the beds 
which, in other parts of the world, have -ylelded this precious 
stone, are all sedimentary deposits, The Dlaschkowits’ dia- 
mond had confessedly passed through the hands of a lapidary 
(who was unable to polish it on account of its hardness) before 
it reached M. Schafarik, and it would be reasonable, for the 
present, to suppose that an East India diamond had by some 
accident become mixed up with the varlous Bohemian stones sent 
to the lapidary. It has been suggested in Bohemia that the 
Diaschkowits diamond is nothing but zircon ; but the stone 
does not agree with that mineral, elther in specific gravity or in 
hardness, To those of our readers who are Interested in the 
diamond discoveries In the Cape Colony we may commend an 
article “ On the Diamond Regions of South Africa” in the Find 
newspaper of the 2and ult. 


In a recent number of NATURE we gave an account of some 
experiments by Lenz on the occlusion of hydrogen by electro- 
deposited iron. It will be remembered that in the discussion 
that followed the reading of M. de Jacobi’s paper before the 
British Amsoctation at Exeter, Mr. W. Chandler Roberts stated 
that electro-type tron occluded at least twenty times its volume 
of hydrogen, The extraction of the gas was followed by a con- 
traction of the metal This Mr. Roberts considered important, 
fiom its connection with the behaviour of Palladium under 
similar conditions, - 

THe last bulletin of thé Association Scientifique de France 
publishes thiee accounts of shocks of earthquakes at Marseilles 
and Toulon on the morning of the 18th ult M. Stephan, of 
Marseilles, speaks of a smart shock at 2.50 Ax., the direction 
of the oscillation being from north to south, and lasting three 
seconds, Another slight shock, havmg the same direction, was 
noted by him at 3.5 AM. M. Ferrier, of Marseilles, observed 
prolonged oscillations at 2.45 aM. According to him, there 
were twenty or twenty-five oscillations from south-west to north- 
east, the mtensity of the oscillations being all equal, and the 
duration of each one-third of a second. M. Zurchen, writing 
from Toulon, mentions two violent shocks at 3.7 AM. There 
was an interval of two seconds between them. The oscillations 
appeared to be from north to south, 

Ix the matter of sewage, as in so many other particulars, the 
metropolis allows itwelf to be outdone by provincial towns. 
Leamington, for example, has had its sewage examined by Dr, 
Letheby ; one sample after it had passed the charcoal filter, the 
other before being subjected to that proces, although it hed 
undergone chemical influences, In ome of these, Dr. Letheby 
found only 8:40 grains of organic matter (in solution), and in 
the other, only 9°40 grains; whereas, ordinary London sewage 
contains 15°08 grams, Again, of mineral or organic matters in 
suspension, the two Leamington samples yiekied none whatever, 
but on the other hand, the London sewage contained 22°04 grains 
of mineral, and 16°11 grains of organic matters in suspension. 
Now, why is there this contrast? And yet nearly all the towns 
-of the Thames valley are under strict orders from the con- 
servators to discontinue draining into the river at a given time, 


- ACCORDING to the Avenir of Auch, 130 tumuli, one of them 
containing a hundred skeletons, have Just been discovered in the 
landes of Oxaun. 
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Pror. R S. BALL will commence a series of twenty lectures 
on Mechanics, in the Royal College of Science, Dublin, on the 
yth of February. It is expected that this course will be found 
useful to artisans, as well as to students commencing the study of 
mechanics. 


Tue Natural History Museum of the Royal Dublin Society 
has been open for the last few months on one evening in each 
week to the public. The success that has attended this experi- 
ment has been something quite unexpected. The artisan class 
have flocked into the Museum in such numbers as to incon- 
veniently fill it; the bullding, which can scarcely accommodate 
2,000, being on at least one evening overcrowded with upwards 
of 3,000, In the meanwhile, the Department of Sclence and 
Art is greatly to blame in not increasing the number of porters, 
whose duty it is to regulate the movements of this gatat crowd 
asit circulates up staircases not four feet wide, and along the 
narrow slender galleries. If we except one porter, who acts as 
‘*turnstile ” (counting the number of visitors), and another who 
takes the pennies for sticks and umbrellas, there are not sire 
porters to do the duty of a dozen. The success of the experi- 
ment ought not to be endangered for the sake of a little 


éxpense, 

On Saturday last M. Murex resumed his lectures at the College 
of France, on the mechanism involved in the flight of bhd». 
Fis lectures of last year on this subject were published in the 
Revue des Cours Sclentafegres. 

Mr. HULUs paper read last week at the Royal Society has a 
value beyond that of recording the temperature of the stata 
through which the shaft of a coal-mine was mmk near Wigan. 
A mine 808 yards deep, nearly half-a-mile, is the deepest in 
the workd, penetrates the ‘‘crust” of the globe farther than 
any other mine, and so has an especial interest for those who 
concern themselves about our supplies of cédal Geologists 
have told us that if we dig down through the ‘old ied” we 
shall find coal-beds of greater extent than those which we have 
worked so profitably for the last two hundred years. This, 
however, did not comfort those uneasy people who looked 
forward to the exhamstion of coal; for the ‘‘old red” is so 
thick, id: ould ever spay: lo Taise Goal Gomieeuch a depth | 
And here the Rose Bridge Colliery, near Wigan, above referred 
to, becomes of especial importance. It may be regaided as 
an experiment towards a solution of the question of very deep 
minmg. Already the proprietor finds that the cost of ‘‘ getting” 
the coal is greater than when the mine was bat 600 yards 
deep. This is the natural consequence of increas: of tem- 
perature and increase of pressure. The temperature of the 
coal at the bottom of the mine, as stated in Mr. Hull’s paper, 
is ninety-three degrees and a half! How long will the timber 
props last, in such a temperature and under such a pressure 
as they have to bear? If the mine yields a profit under such 
circumstances, then some enterprimng coalowner may be 
tempted to go deeper. 

‘WE learn from the Atfkenanse that the sixth and toncluding 
part of the first volume of annals of the Public Museum of 
Buenos Ayres has been issued, and that the work still bears the 
name of Dr. Burmeister as editor. ‘The papers contained in this 
part, which is handsomely illustrated like its predecessors, are as 
follows r‘ Descripcion de Cuatro Especies de Delfines de la 
Costa Argentina,” and “‘Catologo de los Mamiferos Argentinos 
con los del Museo Público.” 

Tue election of the new Council (Commission Centrale) of the 
French Geogriphical Society took place on the 7th ultimo with 
the following result :—President, M. de Quartrefages ; Vice- 
Presidents, MM. d’Averac and E. Cortumbert ; General Secre- 
tary, M. Mannoir; Assistant Secretaries, MM. R. Cortambert 
and C. Delamarre. 
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SCIENTIFIC SERIALS 


PoLL'’s Annali di Chimica applicati alla Afedierna (No. 1, 
1870) has a long preface relating to swasma palusire and the use 
of febiifuges ; these topics being discussed In view of the compe- 
tition for which the Royal Institute of Lombardy has offered a 
prize in 1872, The competition is restricted to a discussion of 
the use of sulphites and hyposulphites in intermittent fevers. 
‘The editor adds to his preface a list of thiity-seven memos 
which have been published on these subjects between 1863 and 
1869. Calo Pavesi contnbutes a note on a speedy method of 
preparing mercorial ointment, in which the use of oil of turpen- 
tine as an ient is specially recommended. Belardi draws 
attention to the fact that pha:macentical prepaiations of bismuth 
aie lable to contain antimony. Pagano gives an illustration of 
the thernpeutic value of magnesic sulphite; and Morett! records 
some clinical observations on the use of the same salt as well as 
solic sulphite. 

THE Moniteur Scientifigue ings y 15th) contains an unne- 
cessarily tedious article on Sodic Bromide, by Casthélax, which 
does not contaip any original matter, M. E. Kopp contubutes 
extracts from pons journals (practical chemistry), M. J. Per- 
sonne compaies process of Roussin for p g hydrated 


chloral, which he condemns as impeifect, with that given in 
Dumas’ Trant de Chimie, which he eulogises (it yields 185 per 
cent) M. Jonglet reports ably on the piogress of the sugar in- 


dustry in France, 


THE Astronomische Nacrichien, No. 1788, January 19, 1870, 
contains {1) Observations with the Reichenbach Circle at the 
Warnaw Obseraiory, by C Detke, Second Assistant at the 
Observatory; {2) O ions of Comet IIL, 1869, by Arge- 
lander; (3) and (4) Elements and Ephemeis of the same 
Comet, by Biohns and Von Littrow. Von Littrow states that 
the comet will hardly be visible after the end of January, as its 
luilliancy on 13th January only amounted to one-fifth the bril- 
lancy at the time of its discovery. The fifth paper in the present 
number is by Peters, and Elements and Ephemeris of 
Felicitas (109) from January 3oth to 2and March the sixth 
ard last paper Dr. Oppolzer communicates a definitive determina- 
tion of the orbit of the planet (64) Angelina. 

Annales de Chimie a de PAysigue, Janoary.—M. Achille Cana 
contributes a memoir on “internal work in gases.” It contains a 
theoretical ducussion and an experimental proof of such work, 
the latter bile | fea riya a repetition of Joule’s experiment, in 
which air is to fow from a full into an exhausted receiver. 
MM. Boussingault determines carbon in iron by mhing the filhogs 
with meicuiic chloride and a little water, allowing the mixture to 
1epoae in contact with aqueous hydric chloride for about an hour, 
ee sam. ae precipitate (carbon, mercurons chloride, 


&c.) in hydrogen. Successive ignitiona in air and hydrogen then 
give the combined carbon; miccestive ignitions in oxygen and 
next give the graphite. This number also contains an 


unfinished paper, by AL Vicaire, on the ‘‘tempernture of flames 
and dissoclanon.” 


SOCIETIES AND ACADEMIES 
LONDON 

Royal Society, January 27.—The following papers were read: 
“Observations on the tem of the strata taken during 
the mnking of the Rose Bridge Colley, Wigan, Lancashire, 
1868-69.” By Edward Hull, M.A., F.R.S., Director of the 
Geological Survey of Ireland. The nb Se of the Rose Bridge 
Colhery, Mr. Bryham, sensible of the vaine of observations of 
the tempmatme of the stiata in what is probably the deepest 
colliery In the world, certainly in Botam, made a senes of 
observations with as much cme as the circumstances of the 
aE arc oer lll peau pn Pierre RA them to Mr. 
Hull for publication. The mode of taking the observations was 
as follows -—On a favourable stratum, such as shale, or even 
coal, having been reached, a hole was dniled with water in the 
solid strata to a depth of one yard from the bottom of the pit. 
A thermometer was then inserted for the space of thirty minutes, 
the hole having been sealed and made air-hght with clay. At 
the expiration of the half-hour the thermometer was taken up 
arki the reading noted. While the temperatures of the strate 
wee being measured, obseivations were canied on part passu on 
those of the open pit durmg the descent. These aie given in the 
Table annexed. By a comparison of the results in the two 
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columns, it will be observed that, as the depth increased, the 
differences between the corresponding temperatures in the pit an.t 
the strata tended to augment; in other words, the temperature of 
the strata was found toa t more rapidly than that of the open 
pit. The effects of the temperature pressure on the stroia 
at the depth of 2,425 feet are making themselves felt, and cause 
an increase in the both of and timber for props. 
This colliery, in fact, will be in a tion to to the test our 
views and on the effects of high tem ancl 
pressure on mining operations In order to obtain the average 
rate of increase of heat, as shown by the experiments at Rose 
Bndge Collery, am Aa (in the absence of direct olse: - 
vation) the position temperature of the wearable stratus to 
be 50 feet from the surface and 50° F., which is probably neaily 
the mean tem of the place. With these dato, the in- 
crease is I° F. for every e457 feet, which approximates to that 
obtained by Professor Phillips at Monkwearmeuth of 1° F., fur 
abut every 60 feet If, on the other hand, for the puipose of 
comparison, the measurements for the sevariabie stratum as 
obtained at Dukenfield be adopted, the rate of increase is found 
to be 1° F, for every 47°2 feet as against 1° F. for every 83'2 fect 
in the case of Dukenfeld itself. So a discordance in the 
1esults is remarkable, and is not, in the opinion of the autho, 
attitbutable to inaccuracy of observation in making the exper- 
ments, On the other hand, he ts that it is duc, at lenst in 
some measure, to dissimilarity ın position and inchnation of 
the sirata in each case. 


THERMONETRICAL OnsurvaTions AT Roer Brincet COLLIERY, 


anrerweretties 








Tem- | Tem 
perature perature 
u open ] m solid 
pmt | atrata 
F. F. 
ri) 
sre > > + & the 64 5 
eo ae 73 83 
PEE 9 85 
* t >% + b k: £5 
TE 
Lann and wool strong shale 3 z 
or P3 
shalo. 6k 6 3 Ss bo 91 § 
ra 9 oa 
eae ra) 93 
rer 19 93h 


Remarks.—All holes verbeal in aclid at bottom of pit dniled with water one 
and thermometer remamed y minutes in hole made ar- 


tht clay. 
“On the Theory of Continuous Beams.” By John Mortimer 
Heppel, Mem. Inst. C.E. Communicated by W. J. Macquoin 


Rankine, F.R.S. The chief object of this communication was to 


remedy some acknowl defects in the theory of the above-imen- 
tioned subject. The principal by which it has reached its 
present state of development were noticed, and may be bnefly 


iecapitulated as follows :—The great defect mm the theory up to 
the present time has been that, in order to avoid an mextneable 
complexity, it has been n to consider the load in each 
span as uniformly dishibated over it, and the moment of inerta 
of the section as uniform throughout each span. The method 
now given treats thes conditions rigorously ; and although the 
equations obtained are such as necessarily require some labonous 
computation to obtain numerical results, they are by no means 
inextneable. 

‘Remarks on Mr, Heppel’s Theory of Continuous Beams.” 
By W. J. Macquom Rankine, C.E, LLD., F.R.S. The 
author states that the advantages possessed by Mr. Heppel’s 
method wil] y canse it to be used both in practice and in 
scientific study. ith a view to the instructlon of students in 
engineering science, he pro an abridged way of stniing the 
theoretical pnnciples of Mr. Heppel’s method, considering at 
the same time that Mr. Heppel’s more detailed investigation 
forms the best model for numerical calculation. He then uses 
Mr. H 's improved form of the “Theorem of the Three 
Moments” to test the accuracy of the formule which he obtained 
in enother way, and published in “ A Manual of Civil eer- 
ing,” for the case ofan uniform continuous beam with an indefinite 
number of equal spans, the succesnve spans loaded alter- 
nately with an uniform faxed load only, and with an uniform 
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tare load in addition to the fixed load; and he finds the 
results of the two methods to agree in every respect. 


“Remarks on the recent eclipse of the sun as observed in the 
United States,” by J. N. »F.RS, - 

By the kindness of Piofessors Winlock, Morton, and New- 
ton, I have been favoured with photographs, and as yet un- 
published accounts, of the results of the recent total eclipse of 
the san observed in America. I am anxious, therefore, to take 
the opportunity afforded by the subject being under discussion, to 
lay a ‘ai remarks thus early before the Royal Society. 

The pouts which I hoped might be more especially elucidated 
by this eclipse were as follows :— 

1, Is it possible to differentiate between the chromosphere and 
the corona? i 

2. What is the real photographic evidenca of the structure of 
the base of the chromosphere in reference to Mr. W. De la Rue’s 


pintogmpas of the eclipse of 1860? 
Rhet is the amount of the obliterating effect of the Humi- 


nation of our atmosphere on the spectrum of the chromosphere? 

. 4 Is theire any cooler h above the prominences ? 

«É Can the spectroscope settle the nature of the corona during 
r 

With to 1, the evidence is conclusive, The chromo- 

re, incinding a ‘‘radiance,” as it has been termed by Dr. 
rould (the edge of the 1adiance as photographed pi fetch ioe 
hke the edge of the chromosphere in places viewed with the open 
slit), is not to be confounded with the corona. 

n this subject, in a letter to Professor Morton, Dr. B. A. 
Gould writes :—‘‘ An examination of the beautiful photographs 
made at Burlington and Ottumwa a the sections of your party 
in e of Professors Mayer and Haines, and a comparison of 
them with my sketches of the corona, have led me to the con- 
viction that the radiance around the moon in the pictures made 
during totality is not the corona at all, but is actually the image 
of what Lockyer has called the chromosphere, 

‘“ This i ing fact is indicated by many different con- 
sikleations, The directons of maximum radiance do not 
coincide with those of the meat beams of the corona; 
they remain constant, while the Igtter were variable. There isa 
diameter approximately corresponding to the solar ams, near 
the extremities of which the radiance upon the photogiaphs is a 
minimum, whereas the coronal beams in these directions were 

tally marked durmg a great part of the total obscmation 

e coronal beams stood in no apparent ielation to the pro- 
taberances, wheiens the aureole seen upon rt a ea is 
most marked in ther immediate vicinity; indeed ih, as 

rotube:ance, at 230° to 245°, seems to have formed a southern 

imit to the radiance on the western mde, while a sharp northern 
limit is seen on all the photographs at about 350°, the inter- 
mediate are being thickly studded with protuberances which the 
moon displayed at the close of totality. The exquisite masses of 
flocculent light on the followmg limb are upon the two ndes of 
that ctuious prominence at 93°, which at first resembled an ear 
of corn, as you have said, but which, in the later pictures, after 
ee ee R TT m S 
more conspicuous, wes like a pair of an 's horns, to whi 
some obsel veis com it. steep tak story wh ae RLE 
the phot bs was occulted or la unar motion, 
p a i protuberances an The oein m the form 
of the corona, on the other hand, did not seem to be ent 
in any upon the moon’s motion, The singular and elegant® 
structwal indication in the special tious of light on the 
eastern side may be of high valoe in ing to a futher know- 
ledge of the chro here. They are manifest in all the photo- 
piaphs by your parties which I have seen, but are especially 
marked in those of shortest exposure, such as the first one at 
Ottumwa. In some of the later views they may be detected on 
the other side of the ‘sun, th less inet; but the very 
i ~~ outlme of the chromosphere, as described 
by lancs kyer, ıs exhibited ın perfection.” 

2. The second point is also referred to m the same letter. I think 
the Amencan photographs afford evidence that certain appear- 
ances in peits of Mr la Rue’s photographs, which represent 
the chromosphere as billowy on its under side, are really due to 
some action either of the moon’s surface or of a ble rare 
lunar atm so that it is not desirable to confound those 
effects with others that might be due to a possible suspension 
of the chromosphere in transparent atmosphere, if only a section 
of the chromosphere were photographed. . 
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Dr. Gould writes :-—* You will observe that some of the 
brighter, petal-lke floceuli of light have produced apparent 
indentations in the moon's limb at their bese, like those at the 
bases of the protuberances, These indentations are evidently 
due to specular reflection from the moon’s surface, as I stated to 
the American Association at Salem last month. Had any doubt 
existed in my mind previously, it would have been removed by 
an inspection of the photographs.” 

Where the chromosphere is so uniformly bnght that the actinic 
effect on the plate is pretty nearly equal, the base of the chiomo- 
sphere is absolutely continuous in the American debe He hs; 
but in Oe nn er of oo Yon prominences, notably those 
nt + 146 (Young ~ 1 oung), there are strong ent 
indents on the moon’s limb j 

3 eee ee enon 
oar atmosphere on the spectrum of the chromosphere. 

This is considerable; 1n fact, the evidences of it are much 
iis, a than one could have wished, but hardly more‘decided 
than I had anticipated. Professor Winlock’s evidence on this 
point, in a Istter to myself, is as follows :—‘ I examined the 

incipal protuberances e, during, and after totality. I saw 

ines (C, near D and F) before and after totality, and eleven 
t ight were tustantly extinguished on the frist 


princi 
three 
during ; 
oe sunlight,” 
i with two flint prisms and seven inches 


effect was o 
a Professor Young, with five primms of 45° and four 
inches aperture, found the same result in the part of the spectrum 
he was I at the end of the totality. 

He writes:—*I hed just completed the measurements of 
2,602, when the totality ended. Pris Lise disappeared tiustantly, 
but 2,796 e hati ae line near G] was nearly a minnte in 
resuming its faintness,” 

These observations I consider among the most important ones 
made d the eclipse; for they show most unmistakably that, 
as I have alieady reported to the secretary of the Government- 
Grant Comunttee, the new method to be employed unde: the 
best conditions must be used with large apertures and large dis- 


On the 4th gies the evidence is negative only, and there- 
fore in favour of the new I have some time ago communicated 
to the Royal Society. 

5. We next come to the question of the corona, a question 
which has been made moie diftcnlt then ever, in appearance only, 
I think, by the American observations. 

I piopose to discuss only the spectroscopic observations of 
Professors Young and Pickering in connection with Dr. Gould’s 
before-quoted remarks, 

[After this discussion, for which we have not space, the author 
continues :—] . 

I have first to do with the contimous spectrum, deduced 
from Professor Pickering’s observations. 

I think in such a method of observation, even if the torona 
were teniestrial and gave a dark line spectrum, the lines visible 


with such a dim light would in great part be obliterated by the 
corresponding bright lines given out by the long are of chromo- 
sphere visible, to say nothing of the prominences, in which it 
would be if C, D, E, +, F, and many other lanes were 
not reversed. tion, I think, is strengthened by the 
statement that two bright lines were seen ‘‘near C” and “near 


E;” should we not read (for the “‘near” shows that we 
are only degling with approximations) C and F, which is exactly 
what we might expect? 

But even this is not all that may be hazarded on the subject 
of the continuous spectrum, which was also seen by Prof Young 
under different conditions. 

Assuming the corona to be an atmospheric effect mmely, as I 
have before asserted it to be, in part at it seems to me that 
moderne should be continuous, or nearly so ; for is it not as 
much due to the light of the prommences as to the light of the 
photosphere, which it may be said roughly are complementary 
to each other? 

With s 
note that, 1f not alieady withdrawn, he is anxious to wat till the 
next eclipse for further facts. I consider the fact that I often 
see the line at 1,474, and often do not, is fatal to it, as it should 
be constantly visible on the osed hypothesis. The observa- 
tion of fron-vapour, as I hold it to be at this elevation, is of &- 
treme value coupled with its simple spectrum, ses during an 
alse, as it entirely confiims my observations made at a lower 
level in the case, not only of hon but of magnesium. 


d to the anrora theory, I gather from Prof. Young's 


-o a a e 


tO nam R m a 





peen 

















a, Upper 
e, Mexico; and 
, Atheneum Club, 
Flected Fellows of the 
pi Zunch, wos elected a 
formpgn member of t following communication 
was read —‘'On the aag of Norlolk and associated beds.” By 
Joseph Prestwich, Esq., F.R.S., F.G S. The author com- 
menced by 1eferring to his last paper, ın which he divided the 
Red Ciag into two drvisions—a lower one, of vanable oblique 
bedded stata, and an upper one of sands up into the 
clay known as the Chillesford clay. In 1849 he had alluded to 
the pqssibility of this clay being synchronous with the Norwich 
C °" He has since traced this upper or Chulesford division of 
the Red Ciag northwards, with a view to determine its relation 
to the Norwich Crag. He has found it at various places inland, 
lwt the best exhibition of it occurs in the Easton Bavant Cliffe, 
He there fonnd in 14 a group of shells similar to those at Chilles- 
ford, and finder it the -known bed of mammaliferous or 
Noiwich Crag, with the usual shells. The author also showed 
that in this cliff and the one neare: Lowestoft traces of the Forest- 
bed cleaily set in upon the Chilesford clay. He next traced 
these beds at the base of Horton Cliff and then passed on to 
the well-known cliffs of Happisburgh and Mundesley. He con- 
mdered the Chillesford clay to hg beneath the Elephant bed, 
and to represent some pat of the Forest-bed. The same cla 
may be traced to near Weyboume. The crag under these 
he referred to the Chillesford sands. Mention was then made 
of the sands and shingle above the Chillesfoid, to which the 
nutho: proposed the names of ‘‘ Southwold Sands and Shingle.” 
These usually are very unfossiliferous, but at two or 
places near Southwold the author found Indications of an 
nbundance of shells (Afpédus, &c.) and Foraminifera in some 
ion sandstones intercalated in this seres. In the Norfolk cliffs 
these beds contain alternating seams of marine and freshwater 
shells. The inland range of the beds to Aldeby, Normch, and 
Coltishall was next traced, and the Chillesford clay shown to be 

tin each section, and the sands beneath to be referable to 
the Chillesford sands, os already shown by other geologists on 
the evidence of the organic remains, Mr. Gwyn Jeffreys, who 
had carefully examined the shells of the Norwich Crag for the 
author, stated that a considerable number of Arctic species were 
found in the Norfolk Ciag which did not occur in Suffolk. 
While, therefore, the Norwich Crag seems to be synchionous 
with a portion of the Suffolk Crag, that portion is the upper 
division, and, therefore, the triple arrangement p 
Chaileswoith and advocated by Sir C. Lyell, together with the 
fact of the setting in of a piadually more severe e, pomted 
out by the late Dr. Woodward and by Sir C. Lyell, are con- 
fir a Mr. Prestwich then referred to the origin of the matenals 
of the Sonthwold shingle, and showed that, with few a ae 
they came from the south. Init he had found a considerable 
number of worn fiagments of chert and mgstone from the Lower 
Greensand of Kent. He considered this a convenient base-line 
for the Quaternary period ; as then commenced the spread of the 
maine gravels over the south of Ste and soon after commenced 
the great denudations which give the t features to the country. 
Ar. Gwyn Jeffreys observed that no littoral shells occur m the 
Coraline Ciag, while In the Red Ciag they abound In the 
Norwich Crag there is also evidence of littoral conditions, but in 
certain places the shells exhibit a deep-water character. In the 
Noiwich Crag, after eliminating as derivative or extianeous 
certain species (as had already been done by the late Dr. Wood- 
ward), he finds, exclaumve of varieties, 140 species, of which 123 
are li and I7 aie supposed to be extinct Of these 123, IOI 
still live in the British Seas, 12 are Arctic and North American, 
8 Meditenanean, and 2 Anati The southern species were 
probably derived from the Coualline Crag. The two Asiatic 
species were the Certicula Aumunalis Faludina unicolor, 
Twe species in the Norwich Crag have not been found in the 
Red or Coralline Crag, and he therefore thought there was some 
difference in their geological age, the Norwich Crag being both 
"more recent than the Crag, and its shells of an Arctic or 
more northern kind. 7T7Whna balthtca he regarded as ngni- 
ficant of brackish water conditions Acaes Now, a charac- 
teristic shell of the Red and Norwich Crag, had been found 
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tase and 70 m the other Wiar in character ; 
bat in neither was 7w/ina balthica found, though common in the 


glacial beds. He called attention to the condition of the shelis 


as they occurred at Aldeby, and suggested that where the ino 
shells of a bivalve were found in contact, they would probably 
afford some evidence whether they were derivative or no. Mr 
Searles V. Wood, jun., was inclined to oe eas pie 
from the author, T y with regard to the s above the 
Chillesford clay. The sands containing Talina sovidila he placed 
as the lowest member of the glacial series ; the fauna they con- 
tain 18 different from that of the Chilleford bed. He regardod 
the sand-beds at Kusgsingiand as above the lower boulder-clay 
and contorted diift of Cromer, and considered thet it might be 
traced as ade hee this position along a great part of the coast 
of Norfolk. e had, in company with Air. Hamer, surveyed a 
great part of the Norfolk and Suffolk district, and they intenced 
to place their maps and sections at the disposal of the Geological 
society and the Survey. He 1ecommended that any exemiin- 
tion of the country should commence from the east iather than 
from the west. Mr. Boyd Dawkms, speaking of the fool 
mammal of the crag, mentioned that, at the base of the aap 
at Hoistead, immediately on the chalk, was a bed exhivit- 
ing an old land-surface, and in this were found the pnnerpal 
perfect mammalian remains, wheieas in the crag above they 
were water-worn. But though these bones occured in the 
marine depost, the animals had lived on the land, and there 
was no evidence but that they belonged to a much earlier period 
than that at which it was submerged. He thought that the 
facies of the Cervdse found at Horstead was that of an early 
Pliocene age. The mammals of the London Clay had in some 
cases become confounded with those of the Suffolk Crag. but 
these he regarded also as belonging to an old Pliocene land- 
surface. He differed from the aher in not reguiding the 
Forest-bed as Quate , as the remains of AAssoceros afrrscus, 
Ursus arvernensis, and Elephas meridionalis, &c., bad occurred 
in it, in many cases in fine condition, He could see no reason 
for splitting up the Cainoxoic senes into four divimons, os here 
was no break in the life between the T and Qumatemaiy 
periods. Thongh there might be a break in land, the forms 
of life were continuous from the Miocene of Pikermi on the 
Contment. ‘The President suggested that if we were to admit a 
Quaternary period we must back to the Miocene, as the 
mammalian fauna of that period was the direct ancestor of that of 
the present day. Mr. Prestwich, in reply, remaiked that he did 
not quite with AIr. Jefireys as to the numbei of derivative 
species in the different members of the Ciag. The fauna, how- 
ever, required futher investigniion. With regnid to tle ob 
jections of Mr. Wood, he not on this occasion intended 

mg into details as to the beds above the Chillesfoid clays ; 

is object had rather been to show that these latter extend 
over a laige area, and contained mm other places than Chuilles- 
ford the same shells as those occuring there. He dd not 
attach the same value to the presence of Talina balthica as did 
Ah. Wood, it being a sbell now living and found on the coast. 
He had not overlooked the importance of the mammalian re- 
mains, but, Uke Mr. Dawkins, he had felt the uncertainty which, 
in the case of the C so often attached to their on and 
therefore had not much insisted on them. He thought the divi- 
mons of Miocene and Pliocene were well known and ge 
accepted ; and though the division was arbitrary, he thought the 
selting in of the Glacial penod a good epoch at which <o com- 
mence the steadied iod. If we weie to go hack to some 
break in the forms of life, we might go back indefinitely. 


Ethnological Society, January 25.—Professo. Hualey, 
president, the chair. e following new memben wec 
announced at tlis and the preceding meeting :—The Earl of 
Dunraven and Mount-earl, K.P., Lord Rosehill; Messrs. J. 
W Barnes, T. H. Baylis, D. Duncan, M.A., J. E Edvards, } 
F. McLennan, W. Morrison, M.P., and R L. Nash Dr. 
Hooker, C.B., exhibited a collection of figmies in unbaked clay, 
modelled by a native Zulu ; and Colonel Lane Fox exhibited 
some stone mullers used for pounding grain.—Mr. BHorwick, 
F.R.G.S., read a paper on the ongin of the Tasmanians 
geologically considered. The Tasmanians have now become 
almost extinct, an old woman bemg the only survivcr of the 
race, They weie related in manners and in general fkysrgue to 





t 
by resembiaire uws 
many races scattere? meas. The anthor 
explain this relation by constructing an ideal southern continent, 
whence all the dark-coloured races surrounding the Indian 
Ocean, and extending into the Pacific and Southern Oceans, may 
have radiated. He the Tasmanian as probebly older 
than the Australian. . Hooker, whose authority had fre- 
quently been quoted in the paper, pointed ont the simuanty 
and differences that obtain between the floras of Australa, Tas- 
mania, New Zealand, South Africa, &c. It has recently been fonnd 
that the flora of the Howe Islands is very unlike that of Australia, 
alth so nesr to the coast. He protested, however, against 
the inference thst the line of migation followed by plants is 
necessarily the same as that purmed by the higher animals 
The President alluded to the great difference between the Aus- 
tralian and Tasmanian, especially in the character of the har, 
and he regarded it as ph impossible that the Tasmanian 
could have come from cael He suggested that an inter- 
rupted communication, by a chain of islands, may have extended 
from New Caledonia to Tasmania, mmilar to that which now 
connects New Caledonia with New Guinea ; end that by this 
Toeans a low negrito type may have spread eastwards over this 
area.— Mr. Hovworth’s paper, ‘On a tier-lme of Ethnology 
and Geology,” was then read. Siberia and North America 
form a well-defined province, botanically, zool mer and eth- 
nologically. North of the mothermel Ime fi e southern 
boundary of this provmce dwell the U grian races, whose conditions 
of existence were com z the anthor with those of the pre- 
historic period, In e isothermals have been gradually 
twisted to the north by the Gulf Stream; and the author believes 
that the gradual advent of the stream may be traced from no 
earlier period than about the twelfth cen B.C. ; Remarks on 
this paper were made by the President, Dr. Hydo Clarke, Dr. 
Ri King, and Colonel Lane Fox. —Mr, Atkinson read a 
‘t Note on the Nicobar Islands,” and exhibited some grotesque 
figures carved in wood, taken from the Nicobars by Capt. Ridge 
in 1867, and recently brought to this country t Mackenne. 
These ate to be placed in the Christy co on, and similar 
objects have been forwarded to the Museum in Edinburgh. 


London Mathematical Society, January 13.—Prof. Cayley, 
president, in the chair. Mr. Walker gave an account of a pa 
‘ On the Equations of Centres and Foci of, and Conditions ior, 













. ceitain Involutions.”’? In this communication it ts shown that 


the three ts corresponding to one having an assigned distance 
(x) from gta in one of three involutions determined by a 
quaitic, and found from the equation— 
(abed K x/,1)8, (Bede X 2,1}, (cole 2/1), (def X x, 1}, (2,1) =0, 
the sextic covariant of the spies Ribas ar A 
This form has been arrived at in out a suggestion 
president, Prof. Cayley. It contains the equations giving the 
three centres of the Involations determined by the quartic, as 
well as that giving the rari ind pail, arse signi- 
ficance of which latter equation has been y pets out by 
Dr. Salmon), by making x’ mfmitely great, and equal to «, 
; Tie a of he arae breaking: ap ito two 

quadratics is next ducuseed, when the roots of one 

ively to those of the other. The condition for two cubics 
(nv) determining an involution, of such g kand that the three 
roots of one co each toa root of the other, is in 


vestigated. 
This has (ance the meeting) been identified by the author with 


A 0? 4’B%a0, A,A’, beng ducrimmants of # and p, 
while 6 ©’ are the co-efficlents of A and A? respectively in the 
discriminant of #+Aw. The equations for determinmg the 
centre and double points—or, more generally, that determining 
the t ing to an assigned one—in the involution 
ing the above condition, sre 

. Hirst, Mr. Clifford, and 


- the President took part in a discussion onthe paper. The Presi- 


dent then made a statement of some resnits he had armved at 
with reference to quartic sufaces. Mr. Roberts exhiluted and 
explained diagrams of the of conic sections which he had 
constructed by the methods described in his paper read before 
the society, January 14th, 1869. 

Quekett Microscopical Club, January re --P, Le 
Neve Foster, Esq., president, in the chair. per was 
read by Dr. Robert Braithwaite on the phical Jisiribution 
of moses, The peper gave an abstract of the arrangement pio- 


i 
t to 













central FAR 
the Mediterran® 

bution in altitude, 
regions are Indicated, 
species, and marked ont ¥ aes aa: 
we northward to the p were exireme limits, or that 
of the sea level and the lme of perpetual snow, become co- 
incident Commencing at the sea level, the dimensions in alti- 
tude are—{1), the Campestral region, or that of the cultivated 
field and fruit trees, embracing the greatest varieties of soil and 
conditions of surface; (a), as ontane, or lower mountain 








region, marked at its upper Umit by the disappeaiance of the 
beech ; (3h the Sub-Alpme region, extending from the.upper 
limit of the beech to the upper limit of the spruce fir; (4), the 


Alpine region, embraced between the commencement terml- 
nation of of the dwarf pme, and marked by the presence 
of dwarf birch ; (5), the Supra-Alpine region, reaching abore 
the limit of the trees named to the line-of pe: mow. A 
brief sketch was then given of the varous Aaéifars affected by 
‘mosses, and lists of the characteristic species given; these em- 
braced the dwellers on walls, 100fs, trees, heaths, bogs, and 


m and thetr associated flowering plants, prepared by the 
late Mr. N. B. Ward, who thus mgeniously attempted to work 
out the idea of ting the whole flora of a locality at one 

icuous among these were the sheets from Ben 


Ben Vourli Heidel i , and En 
wers, ourlich, berg,” Killarncy dge 


Anthropological Society, January 18.— Annual General 
Meetmg —John Beddoe, Esq., M.D., president, in the chair. 
The report of the auditors showed the income of the pa hy 
1869 to have been 1,091/. gor. Sa, the diture 9647. gs. 8d., 
and the balance in hand on the bie December 1264. 19s. Oa. 
The report of the council was read and adopted. The president 
then delivered the annual address, including a full obituary 
notice of Dr. James Hunt, founder of the society. The ballot 
for the election of officers and conncil to serve in 1870 was taken 
with the following result :-——President, John Beddoe, M.D.; vice- 
presidents, FL Beigel, MD., oo R F. Burton, Dr. Char- 
nock, J. Barnard Davis, M D., F.R.S., Captain Bedford Pim, 

Seemann ; director, Thos Bendyshe, M.A; 
treasurer, Rev. Dunbar L Heath, M A.; aiee ah Gould Avery, 
J. Burford Cariill, M D., S. E. Collin , Walter C. Dendy, 
George Harris, Jonathan Hutchinson, W. B. Kesteven, Kelburne 
King, M.D. Richard King, M. D., A. L. Lewis, St. George J. 
Mivart, F. R.S., Major S5. R. L Owen, Edward Peacock, FSA 

. Spence Rams M.D., C Robert Des Rufheres, John 
M.D., W. 8. W. Vaux, F. R-S., C. Staniland Wake, 
Alfred Wutshire, M.D., E Villin. 


Entomological Boclety, January 24. — Annual General 
Meeting, Mr. Frederick Smith, vice-president, in the chair. 
The Report of the Council for 1869, and an address by Mr. H. 
W. Bates, the retiring ent, were read. The fo 
thirteen members were to form the council for 1870, viz: 
Messrs. Bates, Dallas, Dunni Fry, Grat, M‘Lachlan, Parry, 
Pascoe, Saunders, Stevens, W and Wormald. Mr, Alfred 
Russell Wallace was elected premdent for 1870; and the 
following officers were re-elected -+—Mr. Stevens, treasurer ; 
Messrs. Dunning and M'Lachlan, secretanes; Mr. Janson, 
librarian. The thanks of the society were voted to the officers 
and members of the council for ther services during the previous 
year. 

GLASGOW 

Philosophical Society of Glasgow, January 12.—Di. 
Francis H. Thomson, vice-president, im the chair. The presi- 
dent, Dr. James Bryce, F.G.S., gare an account of the * Geo- 
hi er Structme of Skye and the West Highlands.” The 

culty and danger of thoroughly studying the peculiar geolo- 
gical structure of Skye were so no geologist, in the 
author’s opinion, should und e it without the company of 
an associate; and as he conmdered that no such person should, 
ascend the mountains for the fost time unaccompanied, the 


author 
guide. t at some upon the wonderful 
peculiarities in the structure of the Cuchullin mountains, which 


peca recommended Nicholson as a reliable ` 
„Dr. Bryce dwel 


z 








Alpme ch? uchallin moun- 
tains, unless the B Oo the ignominious extremity of 
using ladders to aid them in making the ascent. That sthucture 
was entlely due to the great abundance of one single mineral, 
a variety of augite known as Ayfersthene, the intense hardness 
of which was owing to the presence of large quantities of oxide 
of iron and pte a (guery, arlicate of iron and silicate 
of masnesia FT}. While ref to the rock-features of Skye, 
Dr. Bryce iematked that of late geologists have been too 
much led away by the attactiveness of paleontology 
a» a means of geological research, overlooking the superior 
claims of minmalogy. He conmdered that in Skye there were 
two chains of mountams—oue black, in which the h ene 
pievaus, and the other red, owing to the presence of syenite— 
and that they had come up in two, if not even in four eruptions, 
Hah Sg liassic basin, the thickness of which is probably not 
les t 1,500 feet. Besides the lias, he found gneiss, sand- 
stone, quaitzite, maible, numerous whin dykes, and crystalline 
slates from 10,000 to 20,000 feet in depth. When the country 
was examined closely two syenites weie found, one mtrusive, 
the other dimuptive. The gianites and syenites of Skye were 
very closely approximated to each other, each rock shading off 
into the other. On the coasts there were beds of oolite and 
traps, bat they were difficult of examination, and indeed there 
were many points in the geology of the island yet to be explored. 
Dr. Biyce refered to the e examinations of Skye made 
by Sir Roderick Muichison and the late Prof. Edward Forbes, 
but he differed in opinion from some of the conclusions of those 


eol on the geology of ee ee 
Fimecif inchned EA the e schist view of Prof. 
Nicol, of Aberdeen, rather than Silurian theory which Sir 
Roderick Murchison and Mr. Getkie had promulgated, although 
the latter was the popular theory. Dr. Young said he could not 
ee with Dr. Bryce io his remarks regardme the relative claims 
of mineralogy and paleontol in geological inquiries. He 
dissented from some of the conclusions arnvyed at by Dr. Bryce, 
and on other points he confessed and regretted his inability to 
understand him, Dr. Bryce briefly 1eplied. 

Chemical Section, Jon 17.—Alexander Whitelaw, oy 
vice-president, in the r. Two papers were read, —the 
first by Mr. J. Wallace Young, on “Artificial Aliarine,” 
recently obtained fiom anthracene, ane of the coal-tar pioducts. 
In reference to the question of pnce, a member roan much 
experience, said thet manufacturers felt quite sitisfied that they 
could supply aitificial alizarine in large quantities, in half tons if 
it was wanted, end ata price much under that of natural alimrine 
as exacted from madder.—The other paper read was, “On 
the estimation of iodine and bromine in the mother liquors fom 
saltpetre and in kelp.” By Dr. John Clark. 


BERLIN 


German Chemical Society, January 24.--F. Rudorff showed 
a simple iment to pove the expansion of water when 
freeang. Cyli bombs cast in iron, of half an inch in thick- 
ness, and measuring thies inches in 1 and one in diameter, 
were entiely filled with water, previously freed from air by boil- 
ing, and then closed by a tightly fitting saew. They weie then 
covered by a mixtwe of pounded ice and common salt. In from 
ten to twenty minutes’ time they exploded with a loud report 
like that of a pistol, bieaking m different directions, —Mr. 
Holbein exhibited anvnals, from mussels up to small mammal, 
which had been preserved in a solution of creosote in water (one 
of creosote to twenty puts of water}, This appara 
particula:ly suited to the preservation of es. —A, Baeyer 
spoke on a thiid {somenc form of hydromellthic acid, adding 
interesting conmderations on the transformation of isomeric 
bodies one into the other, which will not bear abbrevialion.—<A. 
Horstmann iepoited on the vapour density of acetic acd, which 
he found to be normal at low tem ures, when the acid vapou 
was diluted with air.—Prof Lieben (of Turin) sent in a paper 
published conjointly with Rossi on normal butylic alcohol pro- 
duced by the reduction of butyric acid.— Prof. Rose reported on 
the first diamond found in Europe. A small diamond, recog- 
nised as such by Schafarik in Piague, has lately been discovered 
m an alluvial formation in Bohemia, in which gamets, byacinths, 
and sapphires have been found for years. 






















IL UB CUS TTT 5, 1569. — Prof. 
continued his account of the Permian formation of the 
N. Ea of Bohemia, and discussed the section of Stepanitz, nem 
Paka, at Bélohrad. Thee deposits are there distinguished. 
The lowest is schistose and rich in foeml fish; the next » coni- 
posed of plauconitic git, and contains trunks of awacana rt si/t ; 
the upper is calcareous, finely lamimated, full of beautiful con- 
cretions of polished stones, of chalcedony and te, often 
arranged in rows parallel to the statification. ie is the 
original deposit of the celebrated Psaronites (silicified tiunks of 
Maratlracee arborescentes, M. Krejci calls this statum the 
Kalva beds. This simple t is disturbed by numerous 
faults and discolorations, ated apparently by melaphy: M. 
Krejci beheves that all the numerous portions of melaphyr in 
this neighbourhood exhibited originally only a mngle level; he 
insists on the fact that in the sections frequent exposed of late 
in the course of railway operatons ; e melaphyr 1» 
ee ted conformably between the pone Cposils ; 

us leading to the su tion of a metamoiphic chan 
of schist or phyllite inter mela phy He Tne moreover: 
that the mountain, Grand Levin, near Horka (Falgendoif) arose 
apparent] oi te a cleft only one to two metres wide. Ags 
i¢gards the of melaphyr and red poiphyry, which, at the 
southern foot of the superb basaltic mass of Mount Kombov, rests 
aguinst the bal Peale beds of the cretaceous senes, and ex- 
tends towards Mount Jeschken for a distance of at least ten kilo- 
mebes, M. Kreja ers to the iden of an irruption, that of a 
fault ruto eu the beds of porphyly and melaphyr have slid 
on the one mde to reap on the other, ` 

January 17.—M. $ announced the discovery of the 
diamond in Bohemia. A note on the subject will be found in 
another We may add here that the Dlaschkownts dia- 
mond has presented by Count Schonborn to the National 
Museum of Prague.—The Royal Society of Bohemia held no 
public meetings during the month of December. 


Boston 


Society of Natural History, November 17.--The picsl- 
dent m the chair. Prof N. S., Shaler rend a note on the 
occurrence of the remains of Tarandus ranger Gray, at Big 
Bone Lick, in Kentucky. At a pievious meeting was pie- 
sented the evidence m support the conclusion that one 
of the large mammals of North America, the buffalo, hmd 
recently chan its limits, and had only angel in the Ohio 
valley within the past few centuries. The same locabty supplies 
us with evidence that the caribou existed in abundance in this 
river basin at a time anterior to the coming of the buffalo, and 
probably not very long after the disappearance of the LEleAhas 
primigenius. Since the coming of civilised man into America, 
the canbon has been confined to a narrow area in the north-east 
part of the continent; it 1s questionable whether it has ever 
srg ing this time south of the southern limit of the State 
of Maine. e positon in which these remains were found 
leaves the precise relationship in time of this 
moths and mastodons a little questionable. ee is, however, 
little doubt in my mind thet, 4t not in existence during the later 
part of the time of these pachydeims, it came ummediatcly after 
them. Its bones are always found below the line of the buffalo 
and the Virginia deer, The i:emains of this latter species are 
found only among the most recent deposits of the swamp. The 
disappearance from this region of this eminently boreal animal 
immediately after the passing away of the ancient elephants fiom 
the Misussippi valley, goes to confirm the conclusion that the cli- 
matic change which closed the period of the mammoths was from 
cold to warmth, and not an alteration of the oppowte character. 

Section of Entomology, November 24.——Mr. Edward Burgess 
in the chair. The folio i Was presented :—‘' American 
Lepidoptera. 11% Phalanida .” by Chales S. Minot. At 
the June meeting of the section, I presented a paper entitled 
**Amencan Lepidoptera, No. L” which contained descriptions 
of four new Geometridæ (PAalaenide Latr.), and was published 
without further introduction. I should now like to say o few 
woids on the intended purpoit of the seiles I piopose that it 
shall contain any papers of a miscellancous nature which may 
aid in completing our knowledge of the natural history of the 
Lepidoptera ; such as descriptions of new species, or of the meta- 
morphoses and lists of insects found in particnilar localities or 
States, with thelr times ofappeaiance, and perhaps ultimately ana- 
tomical communications e descriptions of new species will, for 


ies to the mam- 


Anai N ——— 


Mr. wW. A ~ Rie JTE 
to the Yukon Rivet at asia, when the temperature was DE 
zeio of Fahrenheit, he shot a Canada jay, which had in its mouth 
the caterpillar of an Arctian; afterwards, when the theimometer 
was sixteen degrees below 110, he found one of the same cater- 
pillars mawhng u the mow. On the middle of the frozen 
river, whenever the stm shone fo. a short time upon the crust, 
he ay apo enora species of Lefisma or Pedura rir ot 
abundance, although the cold was intense. The f 
Vanessa Antiopa wes twice noticed alive during the A 
ng tem insect was seen at Nuleto, May 20th, when the 
ner ae was below freesing, 

ecember 3.—The presklent in the chair. Dr. C. T. Jackson 
epee in the name of Mr. Damel McCain, specimens of 
native carbonate of magnesia from Greece, California, Maryland, 
and Kansas. These minerals are need by the Union Stone Com- 
pany in making calcined magnesia, which 1s one of the ingie- 
dieots of their artificial stone, seving; when combined with 
chlonde of um, aa the bi material Dr. Jackson 
gave a detailed account of the method of making the artificial 
stones, and of casting bes-reliefs, busts, and ornamental mould- 
ings. He sld the processes had been so improved that now 
artificial grindatones made of qnartz-sand and of emery had 
been constructed, which were as solid and darable as any natural 
stone. The emery wheels made of these matenals me vastly 
better than those made with a paste of vulcanised indiarubber, 
since they do not glare, but wear away in such a manner as to 
always expose fresh particles of emery. He ed this new 
manufacture as of gieat value for architecture the mechamec 
arts, and as showing the impoitance of the mineral native car- 
bonate of magnesia, which been before used aan for the 
manufacture of Epsom salts, of which a limited supply only is 
wanted, Professor N. S. Shaler offered some iemarks on the 
relation of the rocks ın the vicimty of Boston. 


PHILADELPHIA 


American Philosophical Society, January 7.— Mi. Pliny 
E. Chase mdde some observations on the comparison of different 
mechanical equivalents. He stated that recent determinations, 
by t the diferent methods oo a fix PIEN 

1 equivalent of light, a Wax can ing I ae 
per hou at 13°I foot- Leesa ig minute, the equivalent of one 

n being 6°213 foot- According to Dubourg, the 
Fai evolved during the lai nee ts of one grain of olive ou in 
oxygen is sufficient to heat 9682 grains of water 1°C., Accord- 
ing to Favre and Silbermann, one grain of ou of tu pentine, 
burnt ın oxygen, would Sy ae grains of wate 1° C. It 
may therefore be presum total heat given out by the 
combasden of one a ail oi wax is about Moa to rase 
10,000 grains of water 1° C., or 18,000 1*F. This repre- 
sentsa mechanicalequiralenceof (18,000 X 772-+7,000 = ) 1985 '143 
foot-povnds, Te AD ee ee the coi 
equivalent of the age os combustion. Tyn 
in his lecture on the visible rays of the 
electric ight contain e one-tenth of the total radiated heat. 
The relative luminous intenmty of an electric lamp would, there- 
fore, appear to be about 31° Oca as that of a wax 
candle. This ratio resembies that of solar to terrestrial super- 
ficial attraction, and the connection of electric and magnetic cur- 
rents with solar radiation is so evident, that additional experi- 
ments, to furnish matenals for a great wariety of mmilar com- 

ns, seem desirable, While it is possible that the resemblance 

i the present instance may be acadental, the numerous har- 
monies which exist between the manifestations of cosmical and 
molecular forces render it at least equally posmble that it may 
have a weighty significance. 

Academy of Natural Sciences, August 3, 1869.— 
Piotessor Cope called attention to a thin slab of shale contain- 
ing foot impressions of vertebiate animals found some time 
real eat fessor Gabb, fiom the subcarboniferous slate in Schuyluil 

ty. The positon of the slab was about 300 feet above the 
conglomerate. The impressions found by Dr. Isaac Lea some 
years back were from a poaltion about 700 feet below the con- 
plomerat, and, therefore, more ancient. Professor Cope thought 
impressions found by Dr. Lea were neither reptiles nor 
fishes, but air-bieathing vertehates—Zatrachsons. But these 
tracks were different from most Batrachia, showing slender digits 
and long tarsus. The fore-feet are smaller then the hind, 
are probably referable to a Salamandroid animal. 


D Oras Më sla u 


Loswxax SOCIETY, at 5 -Rapina of tbe 
Ax ~~ ener and species 
Pls time e) Colinoecod Ft a 
ous : Dr. 
Bu bar ttn A B o some Neca Oaken Coffins discovered sn 
orth : T. W. Snagge, Esq. 
, at 8 


FRIDAY, FIIRUARY 4 


PHILOLOGICAL SocHETY, at 8 

Roran N, at al erone and its Rivers: Prof. Ruskin. 
ARCH ADOLOGICAL INSTITUTE, at 8. 

GROLOGISTS AssocraTion, at 8. 


MONDAY, Paesuvany 7 


Roval IWSTTTUTION, at a -General Monthly Meeting. 
EwTOMOLOGICAL SOCIETY, at 7 

Mevican Socirry, at 8 

Loupox IWFTITUTION, at 4 


TUESDAY, Fueervary 8. 


Rora. Ixstrrvrrow, at 3 -On the Architecture of the Human Body: 
Prof Humphry 

RoraL MIDICAL AND CrravrgicaL Socer, at 8 30 

Instri UTTOA OF Crvit Erxauerrs, at 8 -Discon upon Alr. Harrman’s 
Paper “On Radway Stathetics and Expenditure ” 

PHOTOGRAPHICAL SocieTY, at 8 —Annivermary ean 
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THE ROYAL COMMISSION ON SCIENCE 


HE Council of the Bntish Association for the Advance- 

ment of Science was received on Friday last by Earl 

de Grey, Lord President of the Council, as a deputation to 

urge on the Government the issuing of a Royal Commis- 
sion to inquire into the state of Science in England. 

That such a body, representing as it does, not only 
the science but the intellect of the nation, more fully 
than, perhaps, any other association in the kingdom, 
shoul take so decided a step is sufficient proof that in 
‘the judgment of those best qualified to guide public 
opinion on the subject, our scientific system needs 
reform. 

The truth is that we have no scientific system, properly 
so called. Nothing can be more distinct than Piof. 
Stokes’s statement to Earl de Grey as to the incomplete- 
ness of our arrangements. We have it on his authority 
that a certain class of Astronomical observations is carried 
on at the Royal Observatory and that natural objects are 
displayed at the British Museum ; but that experimental 
research receives “little or no support” from the State. 
It is not easy to frame a plausible distinction between 
these branches of science, which shall justify support 
-in one case and neglect in the other. The existing 
anomaly may be explained by the facts that astronomy and 
natural history have engaged the attention of man from 
theearliest ages and thatthey appeal palpably to his senses ; 
whilst chemistry and physics are comparatively recent 
studies, whose aims and processes and even many of 
their results are understood and appreciated only by the 
few, though ministering to the welfare of all Chemustry, 
in the moden sense of the word, 1s not a century old; 
electricity and electro-magnetism are younger still. Mainly 
by private means, these and cognate branches of science 
have been advanced ın England to their present stage ; 
“but,” says Prof. Stokes, “it was perfectly obvious that 
there were many investigations which ıt was desirable 
to carry out and which would require the main part of a 
man’s time ; but which involved appliances on so large a 
scale as to be beyond the power and scope of a private 
_ establishment.” The plain inference from this pregnant 
statement is that these desirable investigations cannot be 
carried on for want of means. It is notorious, indeed, 
that progress is stayed ın many important directions for 
want of those “appliances and establishments ” and that 
“time” which it is hopeless to expect from private 
sources, 

Still, it may be urged that there is not so much need 
for these investigations as to demand that the State 
should undertake them; or, that the help of the State has 
something nomous about it which tends to paralyse the 
spirit of philosophical inquiry. Let us examine these 
two very different objections. The simple answer to the 
iyen b h deputation They 
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statements and to sift from them our interested en- 
thusiasm, reducing what may be our too soaring aspira- 
tions to practical and business-like proportions. Inquire 
first and then act, if you see fit; but do not persist in 
neglecting, without inquiry, things that ought to be done.” 

With regard to the second objection, namely the para- 
lysing effect of State aid, we can only treat it as a purely 
sentimental notion. Does Mr. Airy’ salary paralyse 
astronomy? Does Sir Henry James’s salary paralyse 
Geodesy? Does the money spent on art at South Ken- 
sington, on pictures for the National Gallery and on 
collections at the British Museum, paralyse those estab- 
lishments? Is there something so pecultar in experi- 
mental labours as to place them in a category by them- 
selves, subjecting them to malign influcnces from 
which the whole of the rest of the business of bfe 1s 
exempt? Are such labours so exceptional in their nature 
that whilst a public body like the Royal Institution shall 
purchase apparatus and pay salaries and thus stimulate the 
genius of Davy, Faraday and Tyndall, the same apparatus 
and stipends given to them by the State must have 
reduced these men to torpor? 

But to return to practical matters. The main points 
fora Royal Commission to throw light upon are these. 
First, is it right that science should be arded at all by the 
State? Secondly, is the aid now given exactly what is 
needed—neither too much nor too little? Thirdly, the 
degree and direction in which science should become a 
State business having been settled, what will be the best 
organisation for the purpose? Not one of these points 
has ever yet been thoroughly consideied in England. At 
present all ıs arbitrary, inconsistent and incomplete: or, 
to use Prof. Huxley’s comprehensive word, “ chaotic.” 
The British Association wishes naturally to reduce 
chaos to order and they wisely begin—not by def- 
nite requisitions for things which few out of their 
charmed circle know the value of; but by a moderate 
demand for inquiry. This cannot possibly be refused to 
them. The nation ts thoroughly awakened to a sense of 
its shortcomings as to education and it will be quite 
prepared to further those ends to which education 1s 
merely a means. The outlay which it will be called upon 
to provide need not be great; indeed, at first we shall 
have to deal more with the utilisation of what we already 
possess, than with the creation of new means, The great 
point is first to establish a sound principle of working and 
then to apply it by degrees, with caution and economy. 

The word educatfon reminds us of its occurrence in the 
course of the proceedings before Lord de Grey. Educa- 
tion and Science s0 naturally associate themselves m the 
mind that it is hardly possible to discuss the latter as 
independent of the former. Almost all the great conti- 
nental scientific endowments include instruction in some 
form or other. And in this country the greater number 
of our most distinguished men of science are professors 
and teachers. The question of scientific instruction must, 
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departments of science which experience has shown may 
be safely dissociated from instruction. Astronomy furnishes 
an example. Mr. Airy would probably not consider that 
the’ teaching of a class would aid him much in his peculiar 
duties, 

We have said that this part of the inquiry will- be 
difficult. The whole inquiry is indeed fraught with dif- 
culty. It means, nothing less than the constituting of a 
department of the State of which even the nucleus can- 
not be said, as yet, to exist. To do this liberally and 
efficiently and yet, with such regard to economy as shall 
make the result visibly beneficial to the community on 
whom the cost will fall, will be an achievement worthy of any 
gtatesman’s ambition; but beyond no real statesman’s reach. 

We do not doubt that the Commission will be granted. 
Lord de Grey and Mr. Forster are too expenenced to 
attach undue importance to the apparent want of harmony 
between some of the opinions expressed, or to suppose 
that all the grounds on which the Commission was asked 
for could be given in an hours conversation. They will 
rather be swayed by the representative character of those 
who asked for it. 


PETROLEUM AND ITS ALLIES ' 


(CONSIDERABLE anxiety has for some time past 
prevailed as to the existence of danger attending the 

use, storage and transport of the mineral oil now used 
for illuminating purposes and, as the questions involved 
are not only of great importance in many respects ; but 
-likely to be soon brought prominently before the public, 
some account of the sources of mineral oil and of its 
chaiacteristics will probably be acceptable to our readers. 
Thirty years ago, or less, the materials which form 
the subject of this article were almost unknown to either 
commerce or man ing industry. With some few 
exceptions, such as the use of the petroleum of Miano, 
in Italy, for lighting the streets of Parma and Genoa in 1800, 
natural mineral oil was only in scanty demand, under the 
name of Persian naphtha, for some few minor purposes and 
it was generally rare, even as a curiosity, in mineralogical 
collections. The analogous oils obtained artificially, by 
the distillation of coal and other bituminous materials, were 
even less familiar ; for no material was then known that 
would yield them in sufficiently abundant proportion to 
admut of their being manufactured on a commercial scale. 
For this reason mainly, the various attempts to produce 
such oi were a succession of failuresecommercially and if 
was not until about the year 1840 that Mr. James Young, of 
Glasgow, had the good fortune to meet with a peculiar bitu- 
minous mineral—the precise character of which has been 
_the occasion of much controversy—capable of yielding a 
vey much larger proportion of oil by distillation than 
any other material of a similar kind. The discovery of 
this material and the recognition of its oil-yielding capa- 
bility, were speedily turned to account by Mr. Young and 
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in the shape of natural mineral oil, derived, at first and for 
a brief period, from Burmah and subsequently, in over- 
whelming abundance, from certain districts of North 
America, chiefly Pennsylvania and Canada. Since the 
first working of the petroleum deposits of America—about 
the year 1860, the exportation of this material, or of pro- 
ducts manufactured from it, has increased rapidly and 
it now amounts to little less than one hundred million 
gallons a year. 

The character of the refined petroleum imported from 
America has had much influence in extending its use, 
for, its pleasing appearance and comparative freedom 
from disagrecable smell, have gained for it a popular-pre- 
ference that so far is not unfounded. 

American petroleum, however, contains a large propor- 
tion of a very volatile oil or spirit and, consequently, since 
the introduction of American refined petroleum into the 
market, the greater part of the oil derived from that source 
has been characterised by a greater degree of inflamma- 
bility than the ol manufactured from Rangoon petroleum 
and from coal or shale; this difference being due to the 
fact that the volatile spirit, so abundant in American petro- 
leum, is not completely separated in the process of re- 
fining. By leaving this spirit in the refined oil, a larger 
produce is obtained by the manufacturer and there is a 
further advantage gained in this way, owing to the fact that 
the volatile spirit, when sepaiated, generally sells for only 
half the price of lamp oj ~ 

The practical question in regard to the safety of mineral 
oil and its fitness for domestic use, is as to the extent to 
which the more volatile portions of the crude materials 
should be separated in the refining operation, Although 
in reference to this question, the possibility of careless 


‘and improper usage of the oil cannot reasonably be 


regarded as justifying any considerable restrictions in the 
application of a material so useful; still some allowance . 
requires to be made even for that possibility, taking into 
account the conditions under which mineral oil is carried, 
stored: and used in a general way. The point to be 
ascertained is not merely what oil may be used without 
necessary danger; but what description of oi will best 
answer the purposes for which it is intended, without 
requiring a greater degree of caution in its use than can 
fairly be expected, or any unreasonable restriction on the 
trade. Hence it would seem to be desirable for the con- 
venience of those engaged in the mineral oil trade, as well 
as for ensuring public safety,-that every branch of this 
trade should be subject to appropriate regulation: that the 
degree af inflammabulty of mineral oil should be limited; 
a definite standard established and, a mode of testing the 
oil adopted, which would not admit of @erepant results 
being obtained, either by accidént or otherwise. ` f 

With this general object an Act of Parhament “for the 
Safe Keeping of Petroleum ” was passed in 1862, prohibit- 
ing the storage of more than forty gallons of petroleum 
within fifty yarda of a dwelling-house or building in 
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than 100° 'Fahr. This Act may be said to have been 


entirely without effect on the refined petroleum sold for 
use in lamps and, another Act, passed in 1868 to amend it, 
has been but little more effective in this respect ; so that 
the facts as to the storage and sale of mineral oil, of all 
degrees of infammabdlity, remain much the same as they 
were before. 

The abortive character of this Act is probably to be 
ascribed, in great measure, toaconfiict of interests, supposed 
to be opposite, when the bill was before Parliament and 
a further reason for its inoperative character, consists in 
tho absence of any sufficient or fitting oiganisation for 
carrying out its provisions and regulating the trade in 
mineral ol, Strange to say, the licensing bodies have, 
generally speaking, no power under the Act to inspect and 
test mineral oil, except as a condition of licenses granted 
by them and the persons who are specially authorised 
by the Act to inspect and test, are not in most cases under 
the control of the licensing bodics. Of still greater 
influence in nullifying the provisions of the Petroleum 
Acts, is the want of any properly-constituted authority for 
instituting proceedings in cases where those provisions 
have been infringed. Any person may prosecute ; but, as 
ig generally the case with a duty so general, evcryone 
leaves it for some one else to do so. 

But perhaps one of the chief reasons why the Petroleum 
Act of 1868, has proved inoperative, is to be found in the 
unsatisfactory nature of the test by which the fitness of 
mineral oil for domestic use is directed to be ascertained 
and in the vague terms by which the operation of testing 
is described in the schedule appended to the Act. The 
point to be ascertained 1s the temperature at which mine- 
ral oul gives off inflammable vapour and, since any danger 
that may arise in this way, would exist chiefly in the ordi- 
nary use of the oi in lamps, it would seem to be an 
obvious necessity that the test, applicd to ascertain that 
point, should be conducted under conditions as nearly 
resembling those obtaining in the actual use of the oil as 
could possibly be devised. The Act, however, prescribes 
a test under conditions which are the direct opposite of 
these, In using a mineral onl lamp, the o1 is heated in a 
closed vessel partly filled with air; in testing the oil it is 
directed to be heated in an open vessel with the surface of 
the oil freely exposed to the atmosphere. In the test, any 
vapour that is given off from the oil ıs liable to be blown 
away by draughts and by diffusing into the surrounding 
air, to become so much diluted as to lose its inflammable 
character; while, in the lamp, any vapour given off 1s 
confined and forms an explosive mixture with the limited 
quantity of air contained in the oil reservoir. There is 
indeed, generally speaking, little real danger attending 
such a result ag this, for the quantity of inflammable 
vapour produced in the reservoir of a lamp would rarely 
be sufficient to cause any dangerous explosion ; but the 
flash resulting from the ignition of this vapour, would cer- 
tainly be enough to startle almost any persons and cause 
them to drop the lamp. It is probably in this way that 
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fancy and option of the operator. Moreover, it 1s to be 
doubted whether inspectors of weights and measures, who 
are the persons authorised under the Act to test mincral 
oul, are generally competent to conduct these tests in a 
satisfactory manner. 

Although the Act has becn in operation only a few 
months, it has alieady given mse to much difficulty and 
inconvenience, without being productive of any bencfit. 
Within the last few weeks, a series of trials of mineral oil, 
purchased indiscriminately at shops in various parts of 
the metropolis, has brought to light the fact that, out of 
75 samples thus obtained, 39 of them were below the legal 
standard in regard to inflammability, when tested in strict 
accord with the directions of the Act. 

These facts are sufficient to show that there is great 
necd of further legislative action in this matter; this need 
has long been felt by those engaged in the mineral oil 
trade and there is every reason to believe that a well- 
digested enaciment, providing for the safe transport, 
storage and use of mineral oul, would be of great benefit, 
not only to the public at large ; but also to those engaged in 
all branches of the trade connected with this useful 
commodity. 


HOSPITAL CONSTRUCTION 


As Address on the General Principles which should be 
Observed tn the Construction of Hospitals. Delivered 
to the British Medical Ašsociation at Leeds, by 
Douglas Galton, C.B., F.R.S. (London: Macmillan 
and Co., 1869 ) 

THIS able address with the discussion which followed 

it, brings fully before us the question of hospital 
construction. The Address itself 13 exclusively practical : 
it goes direct to its object and, by appealing to the results of 
every day’s experience of the benefit of cleanliness, space 
and fresh air; it points out how these essential elements 
in the management of the sick, have been embodied in 
recent hospitals and it indicates by implication, what 
errors should be avoided. 

After stating bnefly the work done in this matter by 
different Sanitary commissions in this country, Mr. Galton 
gives the following enumeration of objects which must be 
attained in hospital buildings :— 

“r. Pure alr, that is to say, there should be no apprecmble 
difference between the air inside the ward and thet outside the 


buil ; 

“2. ‘The air supplied to the ward should be capable of bemg „e 
warmed to any requiréd extent. 

“3. Pure water, so supplied as to ensure the removal of all 
impurities to a distance from the hospital. 

‘4. The most perfect cleanliness within and sound the 
buildmg.” 

To realise these conditions the first step in bospital 
improvement i to select healthy sites, away from irre- 
movable sources of air impurity and, having by this 
means obtained a pure moving atmosphere, the author 


proceeds to show how the site is to be used so that the 
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It has been experimentally shown that ward-air moves 
most readily when care is taken to combine as far as 
possible the following requirements :—~rst, To let the 
prevailing outer air currents strike the nies of the wards; 
and, To provide that the sun shall shine on the opposite 
sides of the wards every day he shines: 3rd, To have 
windows on opposite sides of the wards, with the beds 
arranged between them. A proper use of these opposite 
windows is the sive gua non of ward ventilation and of 
ward healthiness. But, in cold variable climates, provision 
has to be made for giaduating the ventilation and for 
warming a portion of the aur. 

The subsidiary means which have been found to answer 
in practice are foul air shafts, fresh air inlets close to the 
ceiling, and warm air stoves—of a peculiar construction 
described in detail—so contrived that, while the ward is 
heated by radiant heat, the air warmed is not ward air 
but fresh air. 

The cubic space per patient is determined primarily by 
the superficial area per bed, which, in its tum, is detei- 
mined by the area required for efficient nursing. From 
90 to 100 square feet per bed is sufficient, except in 
hospitals where there are medical schools. The cubic 
space per bed hence depends on the height of the ward. - 
| There is but one test of ventilation and that is fresh- 
ness of the ward air. No quantity test is of any avail, 
hence ventilation, that is, the proper usc of the means of 
ventilation, is an essential part of ward administration. 
No man or woman who has not a sensitive nose and who 
has not also a perfect horror of bad smells or closeness, 
should ever take office in a hospital. 

The central point in hospital construction is the ward 
itself and the following figure shows the usual arrangement 
of the ward and its offices, in the new class of hospitals. 
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On one side of the entrance is placed a nurses’ room ; 
on the other side of the entrance is placed a small scullery. 
In the ward itself the beds are arranged two and two 
along the wall spaces between the windows, with a bed at 
each corner. At the further end of the ward is a large 
end window. On one side of this window there is a build- 
ing, thrown out from the corner, in which are placed the 
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special cases, occupies the centre of the block and the 
kitchen is detached. The larger wards project at either 
end. (A, fig. 2.) 

A very important question, raised by Mr. Galton, is 
the manner in which hospital accommodation should be 
provided for recurring epidemics, fevers, cholera and the 
lke. He shows that the cheapest and most effectual 
provision consists of temporary huts, a result which we 
commend to those who consider that large, costly, per- 
manent fever hospitals are necessary for London. 

‘With this general statement of the principles we must 
refer our readers to the address itself for the numerous 
points of detail which require to be attended to for spcur- 
ing due care and prompt attendance on the sick. “They 
are all in strict accordance with scientific requirements 
and, if intelligently applied, will save many valuable 
lives. 

We wish we could say as much of some portions of the 





discussion which followed the address. We allude to the 
obtrusion of the “germ” discase hypothesis into the hospital 
-question, This theory, it is true, met with httle coun- 
tenance from the meeting; but there it was. In one sense 
‘its introduction was useful as showing what the final 
results of such a doctiine are. Of disease itself we know 
little scientifically as yet; nevertheless, it has become 
a fashion of late to supplement lack of knowledge by 
assuming that certain diseases are separate specific ex- 
istences like animal or vegetable species, each spmnging 
from a “germ” or seed introduced from without; hence 
in the discussion it was averred that the supposed de- 
structive influence of carbolic acid on these “ germs ” can 
be made to supply the place of fresh air in hospital wards, 
and, as a consequence, that the danger has to be en- 
countered, not in foul air but in disease “germs.” ~ 
There may be disease “germs” for anything we know ; 


“but, until’their existence is proved physically and until it 


ig shown that there are germs with different distinctive 
specific characters, each of which germs can be shown to 
produce always the same group of symptoms in the human 
body, which symptoms can arise from no other cause ; we 
Can ın no sense recognise the existence of disease germs, 
In scientific questions of this kind, “ds non apparentibus 
ot de non existentibus eadem est ratio.” - 

To neglect the ventilation and other sanitary arrange- 
ments of hospitals for a mere theory, would be to undo all 
that has been done in hospital improvements in Europe, 
with the inevitable result of destroying life. 
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pitals”—~-a book which has done great good—with this 
startling passage :—“ The very first requirement of a 
hospital is that it should do the sick no harm.” Have 
hospitals, then, done harm to the sick? Weare sorry to say 
that there are few of the older, badly constructed, ll- 
ventilated hospitals In any country which have not their 
calamitous records of immense death 1ates at all times 
and, especially, during epidemic seasons. 

No one can read Mr. Galton’s address without re- 
cognising that, from first to last, ıt is a protest agaist 
hospitals. Why are all these precautions and costly 
appliances necessary, unless it be to enable the sick poor 
to be grouped together in hospitals without destroying 
their lives? 

Are not all these precautions a tacit admission that in 
breaking the famuly tie, ın sickness, we are acting against 
Nature? She has bestowed the “family” with its common 
joys, sorrows and duties, on the human race. If, in order 
to aid the poor in sickness, ıt is necessary to break up 
the family tie and to expose the sufferers to risks in 
hospitals which they might escape at home, we would 
suggest whether there be not a prior question—namely, 
whether we cannot improve the dwellings of the people, 
make them better adapted for sickness as well as for 
health and thus look forward to the abolition of hos- 
pitals altogether. 

We are, as yet, far from this consummation and, if we 
must have hospitals, we are bound to make them not only 
harmless, but useful. Mr. Galton has added a valuable 
contribution to the literature of hospitals in showing how 
this rhay be done. 





ENTOMOLOGY IN AMERICA 


A Guide to the Study of Insects and a Treatise on those 
Injurious and Benefictal to Crops: for the Use of 
Colleges, Farim-Schools and Agriculturists. By A. 
J. Packard, Jun, M.D. With upwards of 500 En- 
ele Parts I-VIII. (Salem: published by the 
aa Institute, 1868-69. London: Trubner and 

0, 

T must be confessed that our American brethren are 
inclined in the present day to advance in the study 

of natural history, as in everything else. We can call to 
mind a dozen or more thriving institutions for the advance- 
ment of Science, especially natural history, in vanous 
towns in the United States, some of the names of which are 
hardly known to us, except by their scientific publications. 


The Governments, both of the whole Confederation and, 


of the different States, show a lberality in patronising 
scientific researches and ın diffusing the results of those 
camed on under their auspices, which we should be glad 
to see imitated nearer home. A great number of American 
naturalists enter boldly upon investigations which but few 
of their distant relations on this side of the Atlantic, seem 
inchned to take up: thew papers are generally of 
interest, and, not unfrequently, of great value. 

In no department of zoology are the zeal and energy of 
the American naturalists more clearly shown than in the 
study of entomology. Doubtless, in the United States, 
as clsewhere, there are a great many amateurs, who rush 
ihto print with crude notions and write perhaps too 
hastily; but amongst the American entomologists there are 
several who are doing excellent work in the elucidation of 
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this branch of the natural history of their country and 
even attacking grouns, such as the /chneumonida, in face 
of which German or Scandinavian pertinacity reccils 
baffied, or makes but little way. 

Dr. Packard, the author of the “ Guide to Entomology,” 
of which eight parts (out of ten) are now before us, is well 
known as a writer on American insects, chiefly Hymenoptera 
and Lepidoptera,—he has also made some origina: investi- 
gations upon the anatomy and physiology of inscc:s. The 
first portion of his book, occupying nearly two parts, 1s 
devoted to general entomology and furnishes an ad- 
mirable, though necessanly brief, account of their orga- 
nisation, of their reproduction and development in the 
egg and of their metamorphoses, The most iecent 
memoirs connected with these subjects, have been made 
use of by the author and this part of his work 1s certainly 
the best manual of entomology which the English reader 
can at present obtain. ‘The author concludes the general 
section of his work with directions for collecting and 
preserving insects, followed by a short bibliography and 
then proceeds to discuss the classification of insects. 

In his classification, Dr. Packard departs somewhat 
from the generally reccived views, especially in regard-ng 
the class of insects as including, along with the true six- 
footed and generally winged forms, the Spiders and 
Myriapods, which have either eight or many feet. I: is 
true that the Myriapods approach the true insects very 
closely; but the passage indicated by Dr. Packzrd from 
the Diptera to the Spiders appears to be founded solely 
on superficial resemblances and it by no means warrants 
the union of the 4rachnurda with the Insecta, although that 
of the Myriapoda may perhaps be accepted. Of course, 
as the boundaries of the class of insects are thus enlarged, 
the true insects of other authors have to occupy a lower 
rank in the system and Dr, Packard treats them as 
forming a single order of his class insects. He then 
adops the usual seven ordinal divisions as “sub-orders” 
and indicates their arrangement in two slightly divergent 
series as follows :—The Neuroptera, or lace-winged fl es, 
form a common starting point, from which issue, on the 
one hand, the Orthoptera, Hemiptera and Coleoptera ; 
on the other, the Diptera, Lepidoptera, and Hymenoptera, 
the latter senes being the highest. The author does 
not state that he regards this as a genealogical tree, or 
as expressing the course of evolution of the groups; in 
any case the relationship of the Hemiptéra to the Cole- 
optera docs not seem very clear. 

These slight objections to some of: our author’s theo- 
retical views of classification do not, however, apply in he” 
least to his exposition of the classification itself, whick is 
admirably clear and complete. Under each order he 
gives a general account of the structure and habits of its 
members, followed and ulustrated by a more detailed 
description of the characters and mode of life of particular 
species, arranged under their respective families. The 
examples selected by the author consist, for the most 
part, of the commonest species inhabiting the United 
States, a circumstance which will necessarily foma a little 
drawback to its usefulness in this country ; although, from 
the fact that great numbers of the North American insects 
have their allies, if not representatives, in Britain, the 
descriptions of habits, at any rate, will be generally 
applicable. 
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The study of economic entomology, especially with 
reference to insects injurious or beneficial to agriculture, 
has long been zealously followed in the United States, 
and the writings of Harris and Fitch are well known on 
this side the Atlantic. 


OUR BOOK SHELF 


The Sun. By Amédée Guillemin, Translated by T. L, 
Phipson, Ph. D. Pp. 296, 58illustrations. (Bentley. 

MONSIEUR GUILLEMIN is favourably known among 

by his beautiful book “The Heavens” and the present 
volume may be regarded as a considerable expansion of 
his chapters on the sun in that work, with. additonal 
matter, giving an account of the recent solar discoveries. 
The expansion has been very judiciously done; but the 
new matter introduced has been added, in too much 
haste and consequently the recent conquests of Science 
do not come out so satisfactorily as they might otherwise 
have done, In “ The Heavens,” M. Guillemin did what 
Frenchmen very rarely do—he took the trouble to inform 
himself on what was done in England, Amenca and 
Germany. In the present instance he has taken his infor- 
mation from French sources exclusively and the result 1s 


poor, i 
Still, for those whose apoa it is to inform themselves 
on the sun generally, the book fills a gap and may be 


safely recommended. Mr. Phipson has done his part- 


well—except where he has added notes and the book in 
its English dress is pleasant to the eye. 


Handbook of Physical Geography. By Keith Johnston, 
Jun, F.R.G.S. Pp. 220, (W.and A K Johnston, 
Edinburgh and London. 1870.) 

THIS is the text to accompany the altogether satisfactory 

half-a-crown atlas we noticed some time ago and in 

saying that the text is as good as the maps, we intend to 
convey high praise. ithin the lımits of somewhere 

about 200 pages, Mr. Johnston has contrived to give a 

ee admirable account of the various natural phenomena 
with which physical geography has to deal; the facts are 
well and widely chosen The style 1s clear and the 
ment a very model 
Of the four-divisions of the book—Topography, Hydro- 
graphy, Meteorology and Natural History, the two 
central ones possibly present evidences of the greatest 
care; for instance in Map 18 (the Mediterranean basin), 
the contour linea both of height and depth have been 
investigated by Mr. Johnston expressly for this work and 
in Map 13 (Physical Geography of Palestine) the isotherms 
have been worked out from observations at Alexan 

Cairo, Jérusalem, Betrut, Damascus, Aleppo and other 

laces 


p : 
We heartily commend this book both to teachers and 
students. 


“The Advanced Atlas; consisting of ‘Thirty-two Maps, 
containing all the Latest SENEE and Changes in 
Boundaries ; The Pro Has. consisting of 
Thirty-two Maps—an The pai Atlas: con- 
sisting of Sixteen Ma All constructed and en- 

ved J. Bartholomew, F.R.G.S. (William 
ollins, Sons, & Co. Glasgow, Edinburgh and 
London.) 

ALL these maps, even including the sixteen in the 

“Primary Atlas” which sells for sixpence, are printed in 

colours ; their ving is of a high order, the maps 

ing rendered clear by a judicious omission of names, 

It would have been better for ae oung student if the 

boundaries between States, 68, Tur y and Greec a 

been made more decided in the *“ Advanced Atlas.” 

care has been taken in many cases, Africa for instance, ga 
introduce the most recent discoveries. 
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By Leo H. Grindon, 
yal School of Medicine, 


Lschoes tn Plant and Flower Life. 
TOTEE Botany at i TA 
an ndon: Pitman, 1 

WE opened this inde book in the hope of finding some 
new light thrown on the pee subject of Mimetism. 
The writings of Mr. D Mr. and Mr. Bates 
have made even the non-scientific public familiar 
with the existence of wonderful external resemblances 
between animals belonging often to widely different 
natural orders ; resemblances which those writers have 
sought to explain on the theory of Natural Selection. 
Though the most remarkable instances of Mimetism to 
which attention has been drawn, are chiefly to be found 
in the tropics, scarcely leas interesting les are fur- 
nished by certain families of our own native Hymenoptera 
and Diptera: even in the vegetable kingdom we.need 
not beck far for superficial resemblances which are not 
underlain by any correspon similarity of organic 
structure, To trace these “echoes” in t life (why 

“ Plant aud Flower Life” we do not know), Mr. Grin- 
don’s hobby and to say that he rides his hobby too hard 
is only what might perhaps be ia aaa There is only 
a very limited number of ways in which anthers can open 
to discharge the pollen and to call the dehiscence by 

recurved valves off the bay tree, an “echo” of the same 
method in the barberry, seems to us an instance of de- 
cidedly hard riding. Nevertheless the writer has col- 
lected together a large number of very interesting facts 
which be of service to anyone who hereafter attempts 
a scientific explanation of these phenomena, The writer 
does not; we hope some one BE will and he will then 
find this little book of some value. The style in which it 
is written, is not such as to commend it to the man of 
science. In his preface the writer says, “to be a philo- 
sophical treatise, the treatment must be esthetic.” en 
we find the flowers of plants described as “those sweet 
harp-strings which, vibrating for pii reserve to us the 
melodies of ancient Eden and by ich they will be 
floated down the ages yet to com ihe treatment of the 
subject may be aesthetic; we can hardly admit it to be 


philosophical. Would Prof. Huxley or Dr. Hooker recog- 
nise the following descripnonr “E true naturalist 
enjoys a renewed puberty of the soul. ile other people 


are young but once, he, like the cicada, in 
his spring-time. In this res he is abreast of the man 
of genius, whose privilege, that of the sunshine, is to 
weave as lovely a sky for the evening as for the morning.” 
A. W. B. 


recovers 


British Lichens—Lichenes Britanniciy scripsit Rev. 
Jacobus M. Crombie, M.A. (London: In Reeve and 
Co 1870.) 
Mr. CROMBIE is well-known as an indefatigable hunter 
after lichens and one who has added a considerable 
number of new species to the British flora, Thus little 
re contains a record of the habitat and distribution of 
the 658 T of lichens at present known as inhabitants 
of Great Bntain and Ireland, together with references to 
the authorities where descriptions are to be found and 
the synonymy. The classification followed is that of the 
veteran lichenologist Nylander, to whom the work is 
dedicated and the whole is written in Latin. It ought 
to be in the hands of everyone interested in this branch 
of our ae a flora, Ay W. B. 


Chistis Or, en 1868,—Rapport wdthodigus sur les 
aa A as la Chimie organique pure en 1868. Par 
ice Large 8vo. pp. 446. (Paris: Baillitre. 

I 
WHEN we opened this work and foynd that the author 


had attempted, cy fo the first time, what he truly desi 
as “neither an easy nor a glorious task” and that 
tends his book to be a sufficiently concise and yet dead 
annual report, a suitable “ vade-mecum for a professor of 
high-class instruction,” we formed expectations Lea 


- 
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were not quite realised on further perusal. M. Micé wrote 

this report at the request of the Société des Sciences Phy- 

sigues et Naturelles, who purpose publishing similar rts 
annually. The ttle, it will be ceived, is perfectly 

general and it might have attract any student of o G 

chemistry. But the author informs us (p. 1) that his k 

“can only be useful on condition of being methodical 

and confatning no more than a Faculty professor can de- 

liver, from memory, tn Ais lectures” We should strongly 
recommend M. Micé, especially as he proposes to extend 
this plan to the entire domain of chemistry, to alter his 
title-page before again proceeding to publication. “ Lec- 
ture Notes for Professors of Chemistry ” would be a much 
more appropriate des: ion ; less pretentious, certainly, 
but having the great advantage of accuracy. Undoubtedly, 
the author has succeeded in producing a rapport métho- 
ee but itis decidedly not a rapport sur les progrès de la 

Chimie organigue pure, nor has it that nice adjustment be- 

tween detausand conciseness which is the essential e- 

mentofsucha treatise. The only work which fulfils a ably 

fulfils these conditions, is the an “Jahresbericht der 

Chemie,” a model of patent and deliberate composition. 

M. Micé will find prefixed to it a list of some sixty or 

seventy periodicals, containing the various original papers 

to which it refers) We may fain ask him whether many 

French professors (du kaut enseignement) will be satisfied 

with the basis he has selected, viz, five French journals 

and the 3rd edition of MM. Pelouze and Frémy’s “ Traté 
de Chimie.” Considering that the autho: has had recourse 
to such a method of shorte his labours, ıt is not sur- 
rising that the performance should exhibit a generall 
ty character. At p. 117, for example, we find the fol- 

lowing passage :—“Théine gives up a quarter of its 
nitrogen, creatine a third, the other natural and artificial 
alkaloids one-half.” It so happens that the experiments m 
this particular case, instead of being carried out with a// 
nitrogenous organic bodies, were pardonably limited to 
nineteen instances. We t we cannot commend this 
work, as fulfilling either the promise held out on its 
title-page, or the more limited intention expressed in its 
opening paragraphs. 

History of Creation.—Za Création ee ng la Géologte et 
la Philosophie Naturelle, Par J. B. Rames, (Pans: 
Hachette. 

THIS is an odd book, Even in these days of sensa- 

tional works on science we are not sure that, m his own 

style, M. Rames has been surpassed. Hus purpose is to 
describe in a kind of prose epic, the history of our planet 
and its inhabitants, from the nebulous condition of the 
solar system down to the present day. Apostrophising 
sun, Moon and stars by turns, he tells them how 
they have been orel and of what uses they are. 

Tyrants and philosophers come in for appropriate ad- 

dresses and then the writer plunges into the depths of the 

prome ocean in which the Laurentian rocks were 

rmed. He finds its waters hot, charged with silica and 
in the act of depositing ciystalline rocks in the form of 

eiss and schist. One day—whether in the depths of 

e thermal ocean, or in the lakes that dotted the lonely 
islets, he cannot tell—“ Life, one of the special forms of 
solar heat pervading the universe like all the other 
natural forces, finds, for the first time upon our globe in 
httle aoe ee eus of inert matter, the conditions which 
allow of its manifestation, and thus rises dimly the dawn 
of an organic kingdom.” The subsequent development 
of these pnmal germs into the complex genera and species 
of the animal and vegetable world, through its succeeding 
geological formations, forms the subject of the remaining 
portions of the book, of which, however, only the first 

[ reaching into the Permian penod, is published. 

i es seeks no adventitious aid from sensational 
pictures : not a single illustration occurs in his book. He 
trusts wholly to the powers of his pen and has certainly 
produced a lively, if not very trustworthy, narratiye.—A.G. 


THE WORK OF THE SEA 


THE work done by the Sea is infinitely various, im- 
measurable ın quantity and of inexpressible value 
to the inhabitants of the earth, It is the one ceaseless 
worker, never resting and ever accomplishing the tasks it 
has to perform. The land and the sea may appear to 
some to be for ever fixed and unalterable, and the map 
of the world represents to them the geography of the globe 
of 6,000, or 60,000 years ago, the geography of today, and 
the phy of 60,000 years hence. not only does 
Geology show by the testimony of the far-distant past the 
impossibility of this ae 30; but it has been es to 
man to see and record the constant nsing and falling of 
the land, within the periods of history and even to measure 
the movement with sufficient accuracy and such certainty 
as to enable him to venture predicting, to some extent, on 

the probable geography of the future. 
e Earth 1s born of the Ocean, Continents and islands 


‘Tise out of the sea, new, lururiaft and vigorous; and like 


ourselves they grow, mature and do their appointed work ; 
then wane and seem to die, though they do not die. They 
sink beneath the waves, apparently for ever ; but only to 
be regenerated, renewed, quickened into Lfe and born 
again remodelled. And the sea—the invigorating and 
ever-toiling Mother—works this wonder. 

Mons. Quenault, Sous-Préfet de Coutances, in a little 
book called “ Les Mouvements de la Mer,” has lately given 
us some exceedingly interesting facts, which he has 
gathered from old records, as well as from his own 
observation and other sources, r g the sinking of 
the land and the encroachments of the sea-on the coasts 
of Brittany, Normandy and other places on the western 
borders of France. Thus, in the Gulf of Cordouan at the 
mouth of the Gironde, the sea has advanced 730 metres, 
within twenty-eight years ; the buildings on the Pointe de 
Grave have often been destroyed and rebuilt and the 
lighthouse 1s now removed, for the third time, more 

and. The sea flows more than ten metres deep over 
what a short time since was a sandy beach. Twenty-five 
more years and the Atlantic will flow over the marshes of 
Soulac and Verdun ; the Gironde will enter the sea by a 
second embouchure and the Isle of Cordouan, detached 
from the continent, will gradually become a mere rock. 

The legends which are recounted among the population 
of Brittany lead one to think that many places in the 
neighbourhood of the coast—to-day immersed—werc 
formerly above the level of the sea. In their native poctry 
and with their passion for the marvellous, the country 
people refer these facts to supernatural agency, where the 
Devil plays a prominent part. The bay of Douarnenez, 
where at high water the depth is considerable, 1s the site 
of a once Acunahing city, the town of Ys, the capital 
of Cornouaille. At the south side, when the tide is low, 
are distinguished clearly, five or six metres under water, 
Druidical remains, altars, portions of walls and ruins of 
various monuments, Again, on the ‘opposite side, nearse 
Cape Chèvre, they hre to be found, though not so easily 
seen and not so numerous; but that they can be seen 
under favourable circumstances there 1s no doubt what- 
ever. The fishermen there believe all the reefs and rocks 
in the bay to be pornons of the ruins. In the 16th cen- 
tury, when the water in the bay was not so deep as now, the 
Canon Moreau tas able then to follow the lines of a vast 
enclosure (enceinte) of masonry, and above the sand, in 
the shallower places, he discovered funeral urns, stone 
sarcophagi, &c. The traveller Comby also adds, that 
after a storm which excavated and scooped out portions 
of the sands, one could perceive traces of clm trees, 
disposed with a regulanty which shows that a plantation 
existed at this spot. 

Submerged forests have been found on the coasts of 
Brittany and oe in Finisterre, in the neighbour- 
hood of Morlaix. There are historical documents to 


, Dol, that, having in 1685, learn 
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al that at the bay of Mont Saint-Michel the coast 
been submerged within a period subsequent to the 
Roman domination. Rouault, Curé de Saint-Pair, says :— 
“ About the year 406 there was in the Basse Normandie 
towards the west a large forest named Scicy, extending 
from the rocks of Chausey to the Mont de Tomba’—now 
Mont , Saint-Michel, In the twelfth century the trou- 
badour Guillaume de Sdint-Pari referred to this submerged 
forest in a quaint bit of old French, which may be freely 
translated = , 


‘í Not far from Avranches, on Brittany's shore, 
okelonde forest spread out of yore ; 
ut that famous stretch of fertile land 
Is hidden now by the sea and the sand, 
No more will its venison grace the dish— 
The ancient forest yields nonght but fish.” 


This forest of Scicy, or Scissiacum, was said to have 
been, full of wild —-“prebens altissima latbula 
ferarum”+—and pled by -gavage natives, to whom 
su in stian times, a number of Anchorites 
who sought retirement there, far from the tumult of the 





world. The parishes of St. Louis, Mauny and La Feuil- 
lette have disap beneath the waves since the 13th 
cen A story is told of a priest of the diocese of 
by ¢radition that there 
was formerly, in the place then (and now) occupied by 
the sea, a parish named St. Louis, informed the Court 
of Rome that this living was vacant “fer obitum.” Upon 
this they consulted the registers and. found actuall 
there had been presentations to this lrving by former Popes. 
A priest of Basse-Bretagne was therefore appointed and 
he d ed at once to take ion. “But on arriving 
in sight of Mont Saint-Michel, what was his rise 
“when he was shown on the sands and in the sea, the place 
where was formerly situated his pretended pan 
There is every reason to believe that the whole of the 
Channel Islands were, at one time, part of the mainland 
of France and there is dag proof of the island of 
Jersey having been so. ere are certain existing manu- 
scripts belonging to the monastery of Mont Saint-Michel, 
which tell us that, in the sixth century, the district of Jersey 
was separated from the mainland of Coutances by only 


ca 
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a narrow rivulet, bridged by a single plank which the 
inhabitants were bound to keep in repair for the Arch- 
deacon of the mother church to over on his periodical 
visitations, In the register of the taxes of the island, 
there is an entry referring to rents received from vdnous 
persons for the ee of allowing pigs to feed on the 
acorns in the forest of St. Ouen—now the bay of that 
name—but, M. Quenault’s informant adds rather un- 
necessarily, “elles ne sont plus payées aujourd'hui !” 
There are also many other manuscripts quoted and 
instances given of the great alteration that has taken 
place in the outline of the CHannel Islands and the coasts 
of France, of which there is given an exceedingly in- 
teresting map by M. Deschamps Vadeville—a fac-simile 
of a chart a ee in the year 1406 from one of a much 
older date. This map, which we reproduce in mini 
shows the coast line from Cape Finisterre down to St. 
Malo to have been, at that time, from six to twelve 
miles farther west than at present. The island of 
Jersey is part of a peninsula, ten or twelve miles wide, 
stretching out from the French coast to a point some 
three or four miles west of that island as it at present 
exists. Guernsey also 1s shown to have then been con- 
siderably larger than the Isle of Man now is, Through- 
out the whole area of this de coast, are depicted the 
positions of some score of p where evidences of the 
existence of submerged forests have been discovered. 
The sinking of the land which has taken place within 
ae of history, has occurred onl tween the 
p els of 10° S. and 55° N. lat. North of this, it is 
gradually becoming more and more elevated. Of this 
phenomenon M, Quenault gives an equally interesting and 
detailed account, with numerous facts and volurmmous 
evidence which cannot be recounted within the limits of 
the present article. M. Quenault concludes—with 
to the depression of the land—“ One gathers from all these 


.| evidences, that the movement, since the eighth century, 


has been about two metres a century. If it continues at 
the same rate for ten centuries more, the peninsula of 
Cotentin will be an island and all the ports of La Manche 
will be destroyed. Some centuries later and Paris will be 
a seaport, waiting only to be submerged in a score of 
centuries. Thus ina period, less than half as long as that 
during which the pyramids ot Egypt have braved the ravages 
of time, Paris itself—af it is act burned down d 
one-of the revolutions of its inhabitants, as amiable an 
spirtitte] as they are inconsistent—Paris will probably be 
engulphed in the Atlantic, a master before .whom the 
intractable -Parisian must haul down his flag. Let him 
take warning!” 

CHARLES W. WHITAKER’ 


MICROSCOPICAL INVESTIGATION OF 
$ METEORITES 

A PAPER on the above subject, forming part of an investi- 

on comm two-and-a-half years ago by its author, 

Prof. elyne, of the British Museum, was read at a recent 

meeting of the Royal Society. We are indebted to the author for 

enabling us to lay before cur readers the following full abstract 


a history of the facts are written in l 
characters on the meteontr itself and, one finds, that it is not 


hat ample of polarised light, 
so invaluable where a crystal which the crystallographic 


= 
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orientation is at all known, is examined by it, fails, m rare 
cases, to be a certain guide to even the system to which such minute 


crystals belong It was found that the only satisfactory way of deel- 
ing with the problem, was by employing the microscope chiefiy as 
a means of selecting and assorting out of the brused débris of a 
part of the meteorite, the varlons minerals thet compose it and 
then in ing each separately by means of the iometer 
and by is~—-finally a A the microscopic sections 
to identify end recognise the erals so investi The 
present memoir is concerned with the former part of this ingury. 
Obviously the amount of each mineral that can be so obtained 
is necessarily small, as only very small amounts of e meteorite 
can be spared for the purpose. On this account one has to 
operate with the greatest caution in performing the analysis of 
such minerals and the desirableness of determining the mlica 
with more precision than is the case in operations on such 
mine quantities of a silicate, See e Pe which, 
after several experiments in perfecting it, the folowing 
form. After the separation, by alternate treatment with h 
chloride and potash, of all silicate that gelatinises with acid, 

ded and weighed mineral wes placed in a small retort 
igang ath os ttle ball of the same metal and digested 
an excess of pure hydrogen fluoride, containing some 
per cent. of absolute acid, for two hours, at 100° C. By little 
platinum delivery tubes with which the-retort was provmded, a 
current of soba was allowed to traverse the apparatus and 
afterwards to bubble some concentrated aqueous solution 
of ammonia. After the lapse of the two hours the retort was 
placed m a beth of paraffin and its temperature slowly raised till 
132° C. was reached, at which point the silicium difluoride is 
evolved and is carried by the current of gas into the ammonia. 
Ina few minutes the operation is complete and it must be repeated 
with fresh charges of acid and ammonia, till all silicium has been 
driven into the receiver. This done, a little pains Ses sulphate is in- 
troducedinto the retort and the retort once again heated m paraffin. 
If 0'2 gramme of silicate be taken, twice charging of the retort 
with h fluoride will suffice ; 1f half a gramme, the process 
may have to be repeated three or four times The greater portion 
of stlicium is removed by the first operation and the ammonia 
becomes semi-solid with deposited tinous silica. This 
is slowly evaporated her with the later ammoniacal charges 
and the washings of delivery tube and receiver in a platinum 
dish, and, as the excess of ammonia off, a point is reached 
where the last flock of suspended silica is taken up by the hot 
solution ; the dish is now removed from the water- and to 
its contents, when cold, are added a slight excess of potassium 
chloride and the requimte volume of lute alcohol, After 
24 hours have elapsed, the precipitated potassium hydro-fluo- 
silicate is filtered off and weighed m the usual manner. The 
metallic oxides present in the mineral, remain in the retort as 
sulphates. 


The Busti Meteor ite.——This meteorite fell on the and of 
December, 1852, about six miles south of Busti, a station 
half-way between Go and F , in India. The 
fall was attended by an explosion louder than a thunder-clap 
and lasting from three to five minutes. The explosion 
that shattered the meteorite, must have occurred soon after its 
passing the longitude of Goruckpoor. There was no cloud 
in the sky at the time. The stone, which wei about 
31b., was presented to the collechon at the British Museum by 
the Secretary of State for India The Busti aerolite bears # 
great iesemblance to the stone that fell on the 25th of March, 
1843, at Bishopsville, South Carolina, U.S. 


the 
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The meteorite consists for the most of the mineral 
enstatite; at one end, however, were ded a number of 
small chesnut-brown spherules, in which one detected 


minute octahedral crystals, ATE the lustre and colour of gold. 
These two minerals seem y to EAO Ra ad 
heat that fused the silicates which surround and encrust them. 
The brown spherules are sulphide of calcium (named by the 
author Oldhamite) and the occur sparsely in the Baloe 
ville aerolite This mineral forms small, nearly round spherules, 
whose onter surface is erally coated with calctum sulphate. 
It cleaves with equal facility in thee direchons, which give 
normal angles averaging ae $7 and are no doubt really 90°. 
Hs system, therefore, is cubic; indeed, in polarised light it is 
seen to be devoxl of double refraction. Its specific gravity is 
8 and its hardness 3'5 to 4. With boiling water it yields 


ae 
caicium polysulphides and in acids it easily dissolves with 
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‘in each, however, the mineral is nearly pure 
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evolution of hydrogen sulphide. Chemical analysis indicated 
the following as the composition of the spherules =- 








i: H 
Calcium monosulphide . . 89'369 90 
Oldbamite Magnesium monomlphide | 34b 3 
Ad plans i, ee he ee Re. Se eS ee. OSR 4°189 
cham carbonate . . . . . + + > FAM —— 
Trolite . e 5 6+ 6 «© e ee ee — 2°303 
l Ioo'000 ë I00 000 


The presence of such « sulphide in a meteorite, shows that the 
conditions under which the ingredients of the rock took their 
present form, are unlike those met with in our globe. Waterand 
must have alike been absent ‘The existence of iron 
in a state of minute division, as often found in meteontes, leads 
to a similar conclusion. But, uf we bear in mind the conditions 
cea’ EA the formation of pure calcium sulphide, the evidence 
impo into thls inquiry by the Bust aerolite seems further to 
point to the presence of a reducing agent dunng the formation of 
its constituent minerals; whilst the crystalline structure of the Old- 
hamite and of the Osbornite next described must certainly have been 
the result of fusion at an enormous tem The detection of 
hydrogen in meteoric iron by Professor Graham tends to confim 
the probability of the presence of such a reducing agent. Osborn- 
ite is the name given by the anthor to the golden-yellow micro- 
scopic octahedra imbedded in the Oldhamite, in honour of Mr. 
Osborne and m commemoration of the important service that 
entleman rendered to science in preserving and transmitting to 
on, in its entirety, the stone which his real saved at the time 
of its fall These minute octahedra gave the angles of the 
regular octahedron ; but the amount, about 0'002 gramme, was 
too small for anything but qualitative experiments. These 
showed the little metallic-lookimg crystals to contain calcium, 
sulphur and a metal which gives the reactions of titanium m 
some sgi ly stable state of combination. The next mineral 
described was an augite, of which the measurements ond anal 
were given in detail. Its formula was ($ Mg, $ Ca) Si Op The 
greater part of the meteorite, however, consisted of enstatite, 
which presents itself in three apparently different characters ; 
enum mono- 
silicate. Of this mineral, the measurements and analyses were 
recorded. ‘The iron contained in small amount in this remm kable 
ny ve as the result of its analysis 79'069 per cent. iron, 
3'205 ni Laa 1'00 per cent. schrelbersite. 

e Manegaum Meteorite of 1843 was next described and 
was shown to consist almost entirely of an enstatite, with 
the formula Mg, + Fe)-Si O, associated with small 

uantities of and of meteoric iron. In publishing 

e results obtained ın the attempt, so far as this memoir 
goes, to treat exhanstively of the mineral of two im- 
ara meteorites, the author wished to record his ob ons to 

. Flight, assistant in his department at the British M[nseam 
for his valuable aid in the chemical portion of the inquiry. 

In March, last year, Prof. Maskelyne recorded in a prelimi 
note, read before the Society, his discovery in the Meteorite of 
Breitenbach, of silica in the rhombic system with the specific 
grevity of fused quartz, It was associated with enstatite with 

e formula (¢ Mg, ¢ Fe) SiO, It is singular that the measure- 
ments of the of this enstatite, made at the Bnitish 
Museum and ished Prof. Viktor von Sai aiy 
Akad. Wien, vol. hy, 1 p. 848), accord cl oe ose 

tly publ by Von Rath as se hana Sis c constants 
of a kind of enstatite to which he has giren the name Ambly- 


stegite. 


LETTERS TO THE EDITOR 

[The Editor doe? not held himself responusile for opisionsexpressed 

by Ass Correspondents, No noticea is taken of awesposs 

com mustications, | 

Japanese Sea Shelis 

SINCE writing the notice of Dr. Lischke’s woik which 
a sar 13 Sed pa eh I have received fom Dr. Len 
of Phi phia a of his genus //:pagus and 
the volume of his Pon tions to Geology.” ee such a 
valuable communication I would publicly acknowledge my 
obligation to that veteran conchologist. Iwas misled by Philipp: 
and Searles Wood, in considering AiApagus and Vertico: dia the 
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same genus. Hitsagus is closely allied to Crene/a, as the latter 
is 1epresented by C. gianduia of Totten and, md I cannot 
detect any character to di ish them generically. These agree 
in pg orig e hinge, muscular impressions and inflexion 
of the beaks. The genus Verticordia of S. Wood is very different 
and bel to an family, vix that of Z 7 

Mr. ur Adams informs me that he has several Japanese 
species, which he believes are also fonnd m the Meditenanean, 
and I have identified many British species with those of North 


Japan. J. Gwyn JEFFREYS 
An Oversight by Faraday 


IT is not often that Faraday committed an overmght ; but such I 
think he must have done in tus well-known paper concerning the 
existence of alimitto vaporisntion. { ‘‘ Experimental Researches 
in Chemistry and Physics,” p.119.") Faraday showed experi- 
mentally, that m emitted no appreciable vapour below 
20° F. and accounted for this on the ground that “the elastic 
force of any vapour which the mercury could have produced at 
that temperature, was less than the force of gravity upon it and 
that, paren regs the mercury was then perfectly fixed.” He 
adds, “I think we can ER that such ıs the case, at 
epee re ea respect to silyer and with all 
bodies which a high temperature without appreciable loss 
by volatilization, as platna, gold, won, nickel, sica, alumma, 
charcoal, &c., and that, consequently, at common temperatures, 
no portion of vapour rises from these bodies or surounds 
them.” z 4 x 
Has not Faraday overlooked the fact that ie gravity 
might prevent the rise of be pia it would assist the ai of 
vapour from the mdes or under surface of a body suspended 
in vacuo? If Haje fe theory had any grounds in truth, it 
would be le to distil a substance kou above downwards 
by the sole force of mavity, but I know of no experiment to 
support the idee. Were all the other forces which could act upon 


the mol exactly balanced In unstable equilibrium, the force 
of gravity t undoubtedly upset this equilibrium, so that 


ge would be produced from the under of a suspended. 
solid when it could not be produced from the upper surface. 
But a very slight estimahon of the forces which may enter into 
such a problem, shows how unlikely it is that the case could ever 
ha 

fae nek mean to say that the force of tenacity of solld sub- 
stance, is identical with that which ıs opposed to volatilisation ; 
but it 1s bly comparable with it in amount Now a copper 
wire, having a section of one square millimetre, will beara weight 
of go lbe. and this force of tenacity only acts between portions 
of metal ın absolute contact and continuity. Compare now the 
weight of a film of copper, say yhy part of a millimetre thick, with 
the force by which it adheres to the remainder of the mass of 
copper with which itis continuous. Taking the specific gravity at 
` 89, the weight will be, per square millimetie, O°oo0089 gramme; 
the force which would be required to tear ıt from the remainder of 
the mass would be, for the same suface, 40819° grammes, The 
foice of tenacity, therefore, exceeds the weight rather mois than 
450,000,000 (450 mullion) times. This seems to show that 
the molecula: forces which tend to maintaim the mery of a 
solid metal, are almost infinitely greater than the miavitation of 
the same molecules towards the earth, To cause these molecules 
to fly off in free vapous, we must call in the aid of forces of 
heat, electricity, o chemical affinity which can cope with the 
eerodigious force of solid cohemon. It 1s practically impossible 
that we should ever moet with a case, where these foices wee so 
exacily balanced that the exteiior force of gravity, many million 
times jee in amount, should produce a aereepuble disturbance. ġ 

These considerations do not, however, appear to affect the 
validity of Wollaston’s speculations concerning a definite limit to 
the earth’s atmosphere as caused by the gravity of the ei 


pu ticles. ° 
Whore are the Nebulæ ? 


I aa unaffectedly glad to fmd that one whose opinion has 
such weightas Ar. Seve must have, should have anticipated 
me in the matters to which he directs your attention in his 
interesting letter. Thee can be no question as to his peony 
since ın 1863 I had not only formed no views respecting the 
nebule ; but had no further knowl of astronomy than I 
derived from a very faint recollechon of what I had learned in a 
hasty two hours’ perusal of Goodwin’s Astronomy (Course of 


t Phil Trans, 1806, p 484 
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Mathematics) the mght before our examination on the subject in 
the “Three days” at Cambridge. 

In conmdering the subject of the nebulæ recently, however, 
the points touched on by Mr. Spencer had not escaped me. In 
pre banca the Jntellectual Observer and Student called “Notes 
on Nebulee,” ‘Notes on Star-streams,” and ‘A New Theay of 
the Universe” (three parts), I touched on these and many other 
proofs that the nebulæ are not external galaxies ; but par: and 
parcel of the sidereal system. : 

I have since found that Dr. Whewell, in his ‘ Ploralizy of 
Worlds,” had adopted the same view. But asa matter of iact, 
we owe the enunciation of clearly convincing evidence r hog 
the true nature of the nebule to Sir John Herschel; while Sir 
W. Herschel, when as yet the available evidence was incomplete, 
indicated lus belef that the Orion nebula (amongst others) is 
Strangely enough 

y eno the point first dwell on by Mr. Spencer was 
boldly quoted by the Rew C, Pritehard (V.P. kG ume f 
that the nebule are exteinal galaxies, immediately after 1 had 
read my communication on the distribution of the nebula to the 
Astronomical Society. I asked at once if we were to regard 
those vacant es the spy-holes, so to of the sicereal 
system, which alone the nebulm could be hopefully Icoked 
for and Mr. Pritchard said “Ye.” Mr. Stone, also, pcinted 
out subsequently, thatthe glare from the stars might elsewhere 
obliterate the nebule (at least the famter ones} fiom view. This 
would ties a to be attentively considered weie it not that in 
the Nu we have evidence that the glare from many stars 
does not obliterate faint nebule. 

The second point dwelt on by Mr. Spencer affords a 1emark- 
able instance of the way in which conmderatons that shotld be 
perfectly obvious, escape even practised astronomers. Strangely 
enough, I dwelt on this point, only three days ago, in a lezter I 
addressed (not for publication} to the editor of the Sperfafe-. It 
is commonly understood and stated that telescopes which me 
only just able to show stars of the tenth, twelfth, or fourteenth 
magnitude asthe case may be, are able to exhibit the component 
stars of ce:tain external galaxies, which must (acco to 
the theory) be thousands of times farther fiom us than the 
fourteenth magnitude stars, Not a thought has been grven 
to the obvious conclusion that these component stars, to be thus 
visible, must be millions of times larger the members of our 


In a letter addiessed last August to Sir John Herschel (£ por- 
tion of the answer to which was quoted in my article in NATURE 
for January 27), I pomted out half-a-century- of reasons for be- 
lieving that the sidereal system 1s differently constituted then has 
been sup and that the nebul# are not external to it. 


(This would have involved an emegiously long letter had I been - 


wiltng to an sat y correspondent, but in the actual case a 
few Ep served sufficiently to mdicate each reason.) These 
reasons were not interdependent—each afforded gooc and 
cient for rejecting the ac- 
ind, courteous 
to s of the ‘‘namber 
ht together and the evi- 
dent bem mg of a em on the nag ean: 
offered bette mad onge 
the facts which afford evidence ofall, me tic I left 
unnoticed m my late paper, viz, (1) the relatively proper 
emotion of the fainter stars and (2) the diift of whole groups 
of stars in o definite direction. These facts apply to the struc- 
ture of the mderenl system, rather than to the position of the 
nebule ; but, as a matter of fact, the two matteis are so Closely 
related, thet evidence bearing on one carries with it conclusions 
affecting the other alsa ` RIcHpD, A, Procror 


February 4 
Analogy of Colour and Music 


I FIND in your number of Jan 13 an interesting pader by 
Mr. Barrett on the Correlation of Colour and Sound. It seems 
to me that Mr Barrett depreciates the phenomenon of Newton’s 
ings by saying that the ‘‘ connection between the relative spaces 
occupied by each colour and the relative vibrations of the notes 
of the scale”... . ‘cannot be more than a comadence”” The 
diameters of the rings are functions of the wave-lengths and, there- 
fore, expressions of a pbymcal condition. Mr. Barrett's ona 
process is, to say the least, very rough and, after taking ** the 
mean of two limits,” rather wide apart for the length of the 
waves of each colour, he obtains a series of numbers which 


Min ea a w 


a ai lia A en tn in te E 


_— 


t 


Feb. 10, 1870] 


differ not inconsiderably from those which belong to the musical 
scale aud he is obliged, afterall, to place blue and indigo t i 
taking therr ‘f mean rates” as corresponding with G. Ido not 
know how far Newton’s measurements are correct ; but I fmd 
that Professor Zannotti, of Naples, gives for the diameters of the 
ings from red to red the cube-roots of the numbeis 1, $, $74, 4 
p 4. The intervals between these, taken successively, aie 
>it VW, 4, Y, HL t; that is—major-tone, semi-tone, minor- 
tone, major-tone, mipor-tone, j-tone, major-tone. Calling the 
major-tone AY, the minor tone m, and the semi-tone x, for the 


sake of brevity. I will give the five different forms of which the 
musical scale ts capable—expresaed by the succession of intervals 
—and show that the above series of intervals is one of them :— 
D RE F G A, č B G D 
(1) m x mn x M, or 
Sintono, 
(2) “+ M x m M m x or 
Newton’s scale of colours. 
3 M x M m' M x m 
4 m x M M m x M 
5 M x. m M M x m 
Varieties depending upon the utation of the tities M, 


m, and x. The Ist contains A eae A; the and 
two such fifths, EB and FC; the D; the 4th A,F,; and the 
5th the imperfect fifth, GG, of course with their corre- 
sponding augmented fourths. 

Thus, Newton’s scale of colour is one of a series of five scales 
of sound, all ing modification by a comma of one, or at 
the most two- ; but all me found of perfect major and 
minor tones and major semitones. If the correlation between 
colour and sound exists, I think it will be found here. If this 


be admitted, the coloms and notes art as 
follows :-— 
D, E, F, G, A, B, C, D 


Red, Orange, Yellow, Green, Blue, Indigo, Violet, Red ; 
or better according to the figure— 





Thos the series of colours corresponds with the’ G 
Seale of the frst weds and not with the modein scale of C. I 
mran, by the way, that the ancient Greek Wain chant is 

id sometimes to have a notation in which the notes are dutin- 

i by different coloms. It would be mteresting to know 
whether such a notation has any scientific foundation. 

In conclusion, I would ny cos Newton’s rings give a for 
more clear division of the colours that we get ın the spectrum 
and the distinction between blue and indigo is too well defined 
to wanant them to be treated as Mr. Barrett has done. No 
doubt the neighbourhood of indigo is a dificult one and to make 
the correlation with sound complete, this colour itself ought to 
be divided into two; Bane ce and indigo-violet corresponding 
to the notes Bp and BY, both of which are required to obtain the 
fourths ae oe ms leis tanga me to inquire if there be 
any mar me e red, dividing it into two 1eds separated 
the interval $4? I ask this question because the Smtono Scale 
(1) requires two D’s differing by this interval, to complete its 
intervals of fourths and fifths. would the correction of the 
fifths, &c., in the other four scales given above, by the introduc- 
thon of one or two new notes, be such that these notes can be 
made to correspond to marked divisions im the spectrom or to 
like divisions in the serles of colours determined by Newton’s 
method? - W. 5. OKELY 
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THR supposed analogy between the spectrum and the musical 


-scale is not strictly accurate, because in the former the colonrs 


blend into one another imperceptibly, while the notes of the 
latter are separated by distinct in 

Yet it is precisely on this blending of the colours that the 
pleasing effect of the spectrum If we place red, 
orange, yellow, &c., in their order, in Immediate juatapostion, 
as distinctly defined bands, we obtain precisely that arrangement 
which is ittedly distasteful. 

The chromatic scale, as its name implies, approaches moie 
nearly to the than does the diatonic; but the 
w be sill better TERE T tones produced by 

ing the sounding string of a violin. 

But leaving objection, which may be thought too critical, 
I would ‘remark, that the analogy which Mr. Banett polnts to Ls 
rather one of melody than of harmony. , 

In the case of a mumcal concord, the two notes fall simulta- 
neously on the enr and are perceived as one compound sound, 
the effect of which is very different from that produced by 
sounding the notes in succession, however rapid ; yet this last 
is what rather seems to d to the sensation produced by 
two colouis placed in an aati the eye passing rapidly from 
the one to the other. To obtain the optical analogue of a 
musical concord, the colours onght to be received simultaneously 
on the retina—in other words, should be blended. Could not 
this be accomplished by producing two distinct spectra by means 
of two prisms and ing the so-called harmonious msg In 
either to oveilap one another on the scieen? Blending thus, for 
example, those rays of the two spectra whose vibrations are to 
one another in the ratio of 100 to 75, their ,esultant (a purple of 
some sort, I suppose) would give us the true analogue of the 
fifth in music. : ° 

Similar ents, I am aware, have been made by causing 
patches of coloms to rotate upon a disc so 1apidly that they are in 
effect blended upon the retina; but some modification of the 
method above suggested would seem to have the immense ad- 
— cates the experimenter to combine colours whose 
wave- would be in any desired ratio. 

I Sadho Wig on ip ER err lea Dal a = 
experiment would be t compound tint produced by the 
two rays would be more or less PEOS or PE 
its component po were in the’ exact musical rato; also 
whether, when the two colours were slightly ‘out of tune,” we 
should have the phenomena of ‘‘ mterference” presenting them- 
selves analogous to the “beats ” in music. 

A curions ion here suggests itself. It is well known 
that what are called complementary colours—red and green, for 
instance—nroduce, if combined in due proportions, white. 

Proceedmg by the above method, then, should we find that 
the particular ints of red and green n to produce white, 
are those whose ratio is exacily that of the musical fourth? 
If so, white is as much entitled to a place in onr catalogue of 
colours as purple or any other harmonised compound. 

If white is not the optical representative of the musical fourth, 
where shall we look for its ogue in the latter science? Can 
any of your readers a method of produ a while 
sond? ** White,” we know, 1s the resultant of ha eads of 
the whole rays of the spectrum—v. ¢., of the mame part of the 
retina simultaneously receiving rays whose wave-lengths pass 
im tibly through evely conceivable shade of difference. 

it were possible for a violinist ieee ager ya? alee 
string of his instrument in such a way that, instead of producing 
a sound varying in pitch, every part of the strmg passed Oversee 
should continus to sound simultaneously with every other part ; 
or, if we can suppose some millions of violinists ach g 
note ina ly higher than his neighbour, but comprehendmg 
among them every conceivable shade cf pitch within the octave, 
we t possibly obtain the purest and most wtherial of tones, 
a ‘White Sound!” 
Edinburgh, Jam 24 


- Government Aid to Science 


WILL you allow me, with the utmost to remind your 
able correspondent, that emery drwadnual in the state pays taxes 
for ignorance and inefficiency; while so interwoven are the 
interests of man with man—o often does inquiry after the most 
abetract principles lead to valuable practical results, that it ts 
impossible to predict in which tment of Science discoveries 
may be made that shall ma y lighten these unsatisfactory 
imposts, Hence the field of research should be open to all and 
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every facility afforded. If this be not the duty of the State it is | correct.” Considering that this passage occurs in a letter which 
difficult to explain its raison a” dire. me with unfair misquotation, it is curious, So far from 

The question from the economical point of view {s—Shall we ng that the former is wadden it is what I declare to 


pay heavy rates for prisons and ouses, or shall we try to 
ighten them by the spread of education ? It is well to remember 
that the law of supply and demand will not avail here, for they 
who most want it me the least likely to ask for instruction, 
Perhaps, Mr. Wallace’s chief objection is to the unsatisfactory 
way the money raised by rating, m expended. And here is room 
for large reforms, if not retrenchment. Hu pro regarding 
the Bntish Museum seems admirable. It is painful to see what 
excellent opportunities for teachmg those who really require if, 
are lost in that magnificent collection, for want of a litle, a Ery 
iiile, more expense and trouble. 

These remarks are made from the very lowest stand-point, the 

rinciple of self-interest—a principle, I believe, you correspon- 

t would heartily despise ; for the man of science ms essential! 

liberal, essentially averse to huckstermg calculations of profit 
and loss, y unqualified for scramblmg pli ay ar 


fishes. 
Kant’s View of Space 


I am quite willing to leave the readers of NaTurx and the 
students of Kant to decide on the propriety, m lish philo- 
sophical discourse, of 5 and Time ‘‘foims of 
Thought,” the more so as Sir W. Fao great stickler for 

hilosophic precision—uses the term in that sense and would 
rae been surprised to hear that he hed misrepresented Kant in 
so doing. My opponents persist in limi the term Thought to 
the restricted meaning given to it m Kant’s terminology, which, 
in lish, is restricting it to Conception or J ent: on this 
they might deny that Imagination or Recollection could be 
pere spoken of as Thought Throughout I have accepted 
ought as equivalent to mental achmty in ea and the 
‘*forms of Thought” as the conditions of such actvity. The 
“forms of Thought” are the forms which the thinking principle 
(Kant’s pure Reason) brings with it, antecedent to all experience. 
The thinking principle acts through three distinct faculties: Sensi- 
bility (Intuihon), Understanding (Conception), and Reason 
(Ratiocination) to suppose Thought absent from Intuition, 1s to 
reduce Intuition to mere sensuous impression. Therefore, what- 
ever is a form of Intuition must be a form of Thonght. 

The follo from Mr. Mahaffy’s valuable transla- 
tion of Kuno Fischers work on Kant, may here be useful : 
t‘ Sensibility and understanding me cognitive faculties differing 
pot in degree but in kind, and form the feo erigixal faculties of 
the Auman mind” .. . . The general problem of a Critick of 
the Reason ‘1s subdivided mto two particular objects, as human 
Reason is into two paiticular faculties of knowledge. The first 
object is the investigation of the sensibility ; the second, that of 
the understanding. The first question us, How is rational 
knowledge possible through senmbility? The second question, 
How is he same knowledge posmble through the understand- 

P” (pp. 4, 5.) . 
These who en that it is improper to speak of Space and 
Time as forms of Thought, must either maintain that Kant held 
Senmbillty xel to be a ty of the Mind (thinking principle) ; 
or thai the term Th t is wo’, in English discourse, a correct 
expression for the activity of the thinking principle. I be- 
liewe that the student will with me in sa that, 
although Kant restricted the tam fg de to what we call 
Conception or Judgment, he understood by the activity of the 
mental faculties (Pure Reason) what we understand by Thought. 
ee Jt is not, however, to. continue this discussion that I agen 
trespass on your space ; but to 1eply to the personal part of Mr. 
Sylvester's letter. He me with misquotmg a ha and 
cea gle: Saar ce Mb thet, in my tion, Space and 
Tune were ormly spoken of as forms of Intuition and I say 
so still Mr. Sylvester has taken the trouble of reading that 
exposition without taking the trouble of understanding it; he 
declares that he ‘‘has marked the woud intfition as 
once and forms of sensibility several times; but forms of m- 
tuition never.” His carvfulners may be estimated by the fact 
that the word intuition occurs four times on the two pages: his 
comprehension by the fact that it is perfectly indifferent whether 
Senability or Intuition be the tem enplore, since sensibility 
uw the faculty and Intuition the ee rem Ma 
Sylvester, not understanding this, says orm of senability is 
as to use as form of intuition, form of understanding ought 
to be as good as form of thought; but Mr. Lewes owns that 
the former is indefensible, whilst he avers that the latter is 


be true; and, with regard to the latter, though I do think a 
form of Understanding is a form of Thought, my statement was 
altogether amay from it, namely, that Space and Time as 
forms of Sensibility, would be incorrectly spoken of as forms of 


the Unde: : : 
With to the alleged misquotation of his own words, 
which he erises as unfair and as “ too much Like figh 
with poisoned wea ” it was a charge which both astonish 
ani pained me. There are few for which I have a bitterer 
contempt than taking such unfair edvantages of an adversary. I 

to apologise to Professor Sylvester for any misrepresen- 

on which, tmintentionally, I may have been guilty of. But, in 
accep his denial of the construction I Pee upon Ais lan- 
goage, must still say that, after re-reading his letter, I am ata 
oss to see what other construction it admits of, that any 
bearing on the dispute, and that he has not ressed his 
meaning with sufficient clearness. Intuition and ht are 
there compared with Force and Energy as terms ‘‘ not convert- 
ible” ; Force ıs detached from En as from actual 
and Intuition without Thought, u e to hold an analogous 
positon. Here is the passage ; let the reader judge :—- 
‘t Can Mr. Lewes point to any pas iar Rant where Coane 

and Time are designated forms of Af? I shall indeed be 

rised if he can do so—es much surp as if Mr. Todhunter 
or Mr. Routh in therr Mechanical Treatises were to treat energy 
and force as convertible terms. To such a misuse of the word 
energy it would be little to the point to urge that foree without 
energy is a murt potential tendency. It ia just as little to the 
pomt, in the matter at issue, for Mr. Lewes to inform the readers 
of ATURE that simion without thoughi 18 mere seastions 

it to use ‘“‘ weapons” to interpret this as 
that [Intuition and Thought differ as potential and actual ? I repeat 
that, since Mr, Sylvester disclaims the interpretation, my only 
course is to apologise for it ; but, after his own musint tions 
of me, he will not, I hope, persist ın attributing mine to a demre 
to teke an unfair advan If I make no reply to the other 
points roused in the various letters it is in order not to prolang 
the discussion. 

GEORGE Henry LEWES 


I po not know whether Mr. Sylvester and Dr. Ingleby will 
be satisfied with Mr. Lewes’ letter in yours of the 27th. Iam 


not and I think, in defending his former mistake, Mr. Lewes has 


fallen into additional errors. 
`~ It is undoubtedly fair to translate an author into your own 
before cnticumng him, provided you found no cilticism 
on the lan e that you have put into his mouth. Bat thus I 
think Mr. es has done. He accuses Kant of incormstency 
in speaking of pure 2 priori cognitions, when, on his own system, 
pure thought only supplies one element to these cognitions, the 
other as Dini from sense or intuition. Now (not to insut 
here that constantly uses the tenm cognition in a wider 
sense than that which Mr. Lewes insists on fastening upon him), 
this criticism is evidently invalidated by the simple remark that 
Kant admits pure intuitions, as well as pure concepts and ex- 
lains the nature of mathematics, as a system of à riori ions, 
by the fact that its object-matter conmsts of nothing but pure 
intuitions, ` 
Mr. Lewes now informs us that Kant's Intuition and Thought 
‘‘differ as amd genus.” According to Kant they differ in 
kind ; and Liebnits was as in making sensibility a es 
of thought as Locke was in Thought a species of sen- 
sihty. Space and Time, Mr. Lewes adds, are fo of 
“mental activity” and, therefore, are properly termed ‘‘forms 
of Thought,” in the meaning of the latter term which is ` 
current 1n this country. If they were forms of mental activity 
they would be forms of Thought, to Kant, likewise ; 
for the criterion by which Kant distinguishes between Intuition 
and Thought ( which term he meludes both the under- 
standing proper and the reason proper) is that, m the former, fhe 
mind is pase: (receptive) while, in the latter, it 1s spontaneously 
active ; and it is precisely on this ground—the passive face 
of them by the mind.—that he refers Space and Time to § Ry 
rather than Thought. This is brought out in the 
Transcendental Dedaction of the Categories, See in particular 
Sections 11 (Meiklejohn, p. 80) and 18 (Meiklejohn, p. 90). 
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I think if Mr. Lewes will tun to the preface to the first edi- 
tion of the ‘‘ Cntick,” be will see that the transcendental logic 
only (and perhaps I might limit it to the transcendental dialectic) 

apples dvrectty with pipblem indicated by the title of the 

k The Æsthetic wa pielimi inquiry, which proves after- 
wads of great use; but is not to be considered asa Critick of 
Pure Reason in this particular department. His usuig the term 
‘concept ” of us certainly confusing ; but ıts explanation, 
I think, is to be found in a re A in the “Transcendental 
Expontion” of this ‘concept’ (A eiklejohn, p. 25), where he 
pays, ‘It must be øoriginaliy intuition, for from a were conception 
no propositions can be deducted which go out beyond the con- 
ception and this happens in geometry.” In the preceding page 
he similarly his statement that Spece is an intuition. 
No conception as such,” he says, “can be so conceived as if it 
contained, within itself, an infinite mulutude of 1epresentations.” 
We may now have a concept as well as an intuhon of Space and 
Tune; But the intuition was the onginal form of the idea and ıt 
is to the intuition that we must always havre i.ecourse in mathe- 
matics when we wish to discover a new truth 

I think, if Mr. Lewes will again read over the Transcendental 
f&sthetic and the parts of the Transcendental Analytic which are 
closely ielated to it, he will see that Kant never enignates the 
orignal .epresentations of space and time ‘‘ concepts,” or refers 
then ongin to “ reason.” W. E STANLEY MONCK 

Tiinity College, Dublin, Jan. 29 


[This correspondence must now cease.—ED.] 


NOTES 


Tux Gold Medal of the Royal Astronomical Society will be 
presented to AL Delaunny, the mesident of the Pans Academy 
of Sciences, to-morrow. It is to be regietted that the stay of 
the distinguished Fiench savant m England is but short, 


WE iefetred last week to the ‘‘situntion” at the Pans Obser- 
yatoly, The action of the French Government has been of the 
promptest and M. Le Vernier is no longer Director. This step 
indicates very clearly—too clearly we fear—the strength of the 
case put before the Minister of Public Instruction, ın the 
memorial, of which a copy has been sent tous. This document, 
which is mgned by all the chefs de seruice—Villaiceau, Marié- 
Dary, Wolf, and Loewy—and_ the astronomers adjants without 
exception, discusses all points connected with the administration 
of the Observatory, scientific and otherwise. It is to be sin- 
cerely hoped that ML. Le Verirer may be able yet to do service 
to astronomy, in some other capacity, some position where his 
great talents alone will be called into play. Hisis a name that will 
never die, let us hope itis but momentmily eclipsed. 


THE Trustees of the Jobnson Memorial Poze for the en- 
couragement of the study of astronomy and meteorology propose 
“the laws of wind” as the subject for the next essay —~1. With 
regard to storms; 2. With regard to average periodical phe- 
nomena at given places on the emth’s surface. The prize is open 
to all members of the University of Oxford and consists of a 
gold medal of the value of ten guineas, together with so much 
of the dividends, for four yeas, on 338/. Reduced Annuities as shall 
remain after the cost of the medal and other expenses have been 
defiayed. Candidates are to send their essays to the registrar of 
the univermty under a sealed cover, marked ‘Johnson Memonal 
Prize Esmay,” on or before the 31st day of March, 1871, each 
candidate concealing his name, distinguishing his essay by a 
motto and sending at the same time his name, sealed up under 
another cover, with the same motto written upon it No essay 
will be received after the 31st day of March, 1871. 


A NEW office has been constituted under the Public Works 
Department and Mr. Douglas Galton, C.B., F.R.S has been 
appointed to it with the title of Director of Works and Buildings. 
We may congratulate omselves that our public building will be 
looked after by one so eminently qualified by his high scientific 
attainments and great experience in such matters, 
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AT the meeting of the French Academy on January 31, the 
two candidates recommended for the vacancy in the Bureau des 
Longitudes were M. de la Roche-Poncaié and M. Gausen. The 
former received 40 votes out of 43. At the same meeting the 
munernlogical section presented a list of candidates for the 
vacancy in the list of correspondents to 1eplace Sir Roderick 
Murchison, who has recently been nominated a foreign asociate, 
The candidates were, in the first rank, Prof C. F. Naumann; 
in the second, ın alphabetical oider, ALAL Abich, Gustav 
Bischoff, Ami Boué, Dana, von Dechen, Domeyko, James Iall, 
von Hauer, von Helmersen, C. T. Jackson, Kjerulf, von Kok- 
scharow, W. E Logan, W. H. Maler, Ferdinand Romer, 
Scacchi, A. Sismonda, and Studer. 

THE Goless, of St. Petersburg, says that a special commission 
will shortly be appointed by the Academy of Sciences there, for 
the pupose of observing the transit of Venus on the 26th of 
November, 1874 (old style). The members of the commission 
are to be Messrs. Stuve, Savitch and Wud, of the Russian 
Academy; Messrs. Dollen and Wagner, superintendents of the 
Observatory at Palkova ; Vice-Admual S. J. Seleny and Major- 
General Forsch. The Godosr adds that the reason the commis- 
sion will be appointed so early, is that much time will be 
1equlied for making the necessary preparations and that similar 
commissions have been already appointed ın England, France 
and Germany. 

Pror. W. H. FrLowxrr, who has recently been appointed 
Hunterian Professor of Comparative Anatomy and Phymology, 
will commence a course of eighteen lectures introductory 
to the study of the anatomy of the class Alammalia, on Monday, 
February 14, 1870, mn the Theatie of the Royal College of 
Surgeons. The lectures are to be delivered on succeeding 
Mondays, Wednesdays and Fridays, at four o’clok and will 
treat of methods and aims in the study of morphology: classifi- 
cation of the mammalia; osseous system of the mammalian: Amal 
skeleton— vertebral column; modifications of the characters of 
the vertebres in the cervical, thoracic, lumbar, sacral and caudal 
regions 10) different mammals; sternum, cranium, hyoid arch. 
Appendicular skeleton—essental structure and modifications of 
the bones composing the shoulder-girdle and anterior extremity ; 
structure and modifications of the pelvic girdle and postenor 
extremity; comparison between the structure and the functions of 
the anterior and the posterior extremities. Tegumentary system 
and its appendages: the dermis; modifications of the integument 
mainly due to peculiar conditions of the dermis; ossfications in 
the integument; the epidermis and its modifications; callosities, 
scales, nails, claws, hoofs, horns, hairs, spines, antlers, glan- 
dular oigans connected with the integument, or opening on the 
external surface of the body; scent glands; mammary glands. 
Dental system: structme and essential characters of teeth; classi- 
fication and nomenclature of teeth; development and succession 
of teeth; modifications of the charncters of the teeth in the 
different groups of the Mammalia; horny structures taking the 
place of teeth in cetin mammals. Baleen, &c. These lectures®* 
are open to Fellows and Members of the College of Surgeons 
and of learned and scientific bodies in the United Kingdom. 

THE death is announced of E. W. Brayley, many years con- 
nected with the London Institution, and a frequent lecturer on 
scientific subjecta, Mr. Brayley was well known for his scientific 
attainments and has contributed to scientific literatme, some 
valuable papers on geology, astronomy and other subjects. 

THE second couse of Cantor Lectures for the present Session 
will be given by Dr. Benjamin Paul, F.C.S. The course will 
consist of four lectures, “On the Phenomena of Combustion and 
the Chemical and Physical Principles involved in the Use of 
Fuel and in the Production of Artificial Light,” to be delivcied 


on Monday evenings, the 7th, r4th, 21st, and 28th of March, at 
8 o'clock, 
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THe third part of the nineteenth volume of the Jahrduch 
der kais,-k¥n, geotegischen Reicksanstalf, including the more 
important papers communicated to the Austrian Geological 
Institute during the months of July, August, and September, 
1869, has just reached us. It contains some valuable memoirs 
for the students of general geology. M. D. Stur describes the 
characters and mode of occurrence of the brown-coal in the 
district of Budefa, in Hungary. He has ascertained the existence 
of-two layers of useful coal, the upper one varying from two to 
three feet In thickness, the second being usually from four to six 
feet and sometimes as much as oleven feet thick, Bormgs 
indicate a third horizon having coal from eight-and-a-half to ten 
feet thick; bat the quality of this coal has not been ascertained. 
Dr. M. Neumayr’s contributions to the knowledge of the fossil 
“fauna of the Austrian dominions consist of lists and numerous 
descriptions of fossil shells, from the late Tertiary freshwater 
marl of Dalmatia and from the Congerian beds of Croatia and 
West Sclavonia. This paper is illustrated with four plates. 
Af. D. Stur reports npon the geological survey of the environs of 
Schmblinits and Gollnity, in Hongary, including especially the 
monntain-mosses of the Volovee and Branisko. It includes an 
“ Koroonal” rock and depdsits belonging to the Carboniferous, 
Permian, Triassic and [iassic formations, The other papers are: 
A. description of the Amphibole-Trachyte of the Matre in Central 
Hungary, by Dr. Joseph Smbd; an account of mineralogical 
investigations in the chemical laboratory of the Institute, 
communicated by Karl Ritter yon Hauer and a translation, by 
Dr. E Bansel, of the accoumt given by Dra. Carpenter and 
Mbene a ad ac a 
Lighining, in 1868. 

THE Canade Rulonli tee TaT ana Dae 
Council of the Agricultural and Arts Association of Ontario has 
appropriated the sum of four hundred dollars to aid the Ento- 
mological Society during the present year in forming a cabinet of 
insects useful or prejudictal to agriculture and horticulture, for 
continuing the journal and making sn’annual report. It con- 
tains also notes on some of the common species of Carubida 
found in temperate North America, by P. 8. Sprague; on the 
current worm, by W. Saunders; remarks on the history and 
architecture of wood paper-making wasps, by W. Cowper; a list 
of Coleptera taken at Grimsby, Ont., by J. Pettit and miscel- 
Janeots notes. 


“TEE Nederlandsche Maatschappij ter bevordermig van Niver- 
heid—-that is, Tho Netherlands Society for the Promotion of 
Industry—offer, for the year 1871,'a prize of a gold medal worth 
150 florins and three hundred florins in money, for the best 
method of flluminating floating buoys so thet they can be seen 
at night. The contrivance, whatever its form, is to be self- 
lighting, for obvious reasons. Here, then, is another task for 
théte who are skilful in sending sparks through long wires, We 
réfoember that Mr. Siemens had some project of the sort a year 
eect two ago. Is this a fittmig opportunity for trying to work it 
out? If Dutch mariners feel it desirable that their buoys should 
be lighted at night, so do those of all other nations. Compe- 
titors for the prize are to send their documents and models to 
the general secretary of the society, M. F. W. Van Redenyias 
Haarlem, before September 30, 1871. 

We learn from the Atheneum that Dr. Antirews, Vice Prin- 
cipal of Queen’s College, Belfast, has been elected an Honorary 
Fellow of the Royal Society of Edmburgh, in the room of the 
late Master of the Mint. 


A conrrovensy is going on in the Matice! Times and. 


Gasette ga to the sufficiency of a test for Morphia, involving 
serious contiderations as regards toxicological inquiries. The 
point is, whether the production of a blueish purple tint on 
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sufficient proof of the piesence of morphia, or whether the 
same colours may not be produced by other substances which 
are quite innocuous. 

News has this week been received from Mr. C. F. Tyrwhitt 
Drake of Trinity College, to whom, lest antumn, the University 
af Cambridge granted afsum of money out of the Worts 
Travelling Bachelors’ Fund, to enable bim to collect roological 
specimens while accompanying Mr. E W. Palmer of St. John’s 
College, the distinguished orientalist, in exploring the Tth country 
-the “ Wilderness of the Wanderings.” The Arabe were by 
no means prepared to find Engirshmen travelling without the 
luxuries to which they are accustomed and, in consequence, were 
suspicious of thetr object In visiting the country. It is to be 
hoped, however, that nothing will hinder our adventurous 
explorers from accomplishing their wish of reaching the’ Jordan 
by the ronte traditionally followed by the Israelites Mr. Drake's 
journal and collections can scarcely fail to be of much interest. 

We understand that ote of the two zenith sectors, constructed 
by Messrs. Troughton and Simms from the designs of Lient.- 
Col. Strange, for the Great Trigonometrical Survey of India, has 
reached its destmation—-Bangalore, in the Madras Presidency. 
This instrument differs entirely from all of its class. Ramsden’s and 
Grabam’s cumbrous though most ingénious structures of timber 
were superseded by the far more efficient sector designed some 
years ago for the Ordnance Survey by the Astronomer Royal. But 
even Airy’s renith sector was too heavy for transit over the rugged 
aiid pathless mountain chains of Hindustan. It weighed, with- 
out its packing-cases, upwaids of 1,100 Ibs, The instrument 
of which we now speak has been reduced to 6oo lba, without 
lows of power. The telescope has an aperture of 4 inches with 
a focal length of 4 feet and the sectors are portions of a circle 3 feet 
in diameter, read by means of 4 micrometer microscopes. This 
class of instrument is intended solely for the determmatan 
of latitude, Hitherto it has been used for this purpose, in 
measuring the zenith distances of known -stars, as its name 
implies, which we may call the absolute method. But of late 
years another mode of determining latitude has come muck. into 
favour,—this we will call the differential method. It consists in 
measuring, with a micrometer attached to the eye-end of the 
telescope, the difference of zenith distance of two stars nearly 
equidistant from the zenith, one north, the other south. Its 
merit consists chiefly in the simplicity of the means necessary for 
the purpose, namely, a telescope firmly mounted with a goed 
micrometer and a good level, no circle or sector being required. 
Colonel Strange bas, we hear, adapted his instrument to both 
methods, which may therefore be thus submitted to a comparahve 
trial under circumstances equally fair to each. The instrument is in 
the hands of Capt. J. Herschel, R E., who is about to employ it for 
the twofold parposs of furnishing data for improving our know- 
ledge of the of the Earth and of throwing light on the 
interestmg physical problem of local attraction. It’ will be 
remembered that some years ago the operations of the Russian 
Survey mdicated the presence, in a particular locality, of a 
huge subterranean cavity, the existence of which would never 
have been suspected, hed not anomalies in observed lantudes 
established the fact: We may expect to hear of similar 
phenomena being discovered by the same means in India when 
observations are multiplied by a more portable instrament 
than any hitherto used of equal power. The facts that cvr- 
ties may exist where least suspected and that hidden masses 
of higher specific gravity than the surrounding rocks sre known 
to occur, 1ender it imperative that in geodetic operntons the 
latitude, which is affected by such irregularities, should be 
more frequently observed than was formerly thought Necessary. 
It is satisfactory to find thet such scientific desiderata are 
appreciated snd so liberally provided for, by the Indian 
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THE punty of the metropolitan water supply has been seriously 
affected by the winter foods. Professor Frankland, in his last 
monthly report, states that the water supplied by the East London 
Company was very turbid and contained vibrios. This is the 
firat occasion in which Dr. Frankland has detected these organisms, 
which are abundant in putrid sewage, in the London water. 

A VERY interesting paper on the Pearl, Coral and Amber 
Fisheries, was read at the meetmg of the Society of Arts held 
on the roth inst. The chair was occupied by Professor Owen, 
who in proposing a vote of thanks to the lecturer, Mr. T. L. Sım- 
monds, made some instructive remarks on the origin of pearl, 
coral and amber. Both the paper of Mr. Simmonds and the 
observations of Professor Owen, will be found at full Iength in 
the last number of the Society’s Journal. 

We are'glad to know that an ‘‘ Atheneum” has been estab- 
lished in Belfast. It contains a large reading-room, provided 
with most of the daily and weekly papers and the monthly and 
quarterly reviews. There is also a commercial, literary and 
scientific reference library and all the usual accessories of a club., 
Such an undertaking deserves every support. A series of lec- 
tures on scientific and literary subjects has already been com- 
menced in connection with this institution. 

THE Lowndean Professor of Astronomy in the University of 
Cambiudge mtends to give a course of lectnies on the Lunar 
Theory, with special 1eference to bL Delaunay’s method of 
treating the subject. 

Land and Water announces that the Prince Pless, who has 
lage possessions in Sibena, has succeeded in crosamg the com- 
mon Red Deer with the Wapiti (Cervms Canadensis) and the 
perfect fecundity of the hybrids appears to be well established. 

ACCORDING to La Mondes, the Mont Cenis tunnel will cer- 
tainly be finished dwing the piesent year, On the Ist ult, 
the galleries opened measured 10,498 metres and there only 


remained 1,621 metres to be excavated. 


THE Photegrapérc Neros announces that a Photographic Society 


has just been formed at Diesden. Among the members are the 


names of Kione, president, Hahn, Hanfstengl, &c The 
society publishes a monthly journal entitled Haves, this being 
the slath photographic journal published m Germany. 


Is Sicily about to lose the monopoly of sulphur which she has 
so long enjoyed? By recent intelligence fiom America, we 
learn that a bed Of pure sulphur, 135 feet in thickness and 
about 530 feet below the surface, has been discovered on 
an island in Bayou Choupique, in the delta of the Mismssippi. 
The place is within ten miles of the sea, from which it 
may be anticipated that shipment of the mineral will be 
comparatively easy. The extent of the deposit has not yet 
been ascertained; but the local formations are such as to lead to 
the inference that it 1s ‘‘immense.” Besides the sulphur, there 
is a deposit of gypsam, of perhaps equal extent; hence we 
may anticipate that the company formed to work the one, will 
also turn the other to profit Sulphur 1s bo much in demand for 
the manufacture of sulphuric acid and for many other purposes 
in the arts, that this discovery of a depost in a country teeming 
with energy and enterprise, seems opportune. When in fall 
work it will most likely occasion a fall m the price of sulphur 
and a conesponding falling off in the use of pyntes. This 
sulphur bed was discovered dunng the mnking of a well 
in search for petroleum. But instead of “‘ oil” the bonng dis- 
chaiges a copious stream of water, which is described as a 
saturated solution of sulphuretted hydrogen, combined with a 
small amount of gypsum and common salt. It us clear that the 
company which is about to explore the sulphur, will have to 
provide for an abundant diamage, as well as for ventilation. 
The locality may be found on a good map, near Lake 
Calcasten, on the western border of the Mississippi delta. 
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SCIENTIFIC SERIALS 


THE new number of Pflugers Archiv. (TIL a contains a 
paper by Prof. L. Hermann ‘‘QOn the absence of currents in 
unmyjured inactive muscle.” Munk’s views are criticised and a 
new ment described, ia which the gastrocnemius of a frog 
is prepared for investigation, in such a way that no contact 
between the cutaneous secretion and the surface of the muscle 
(a source of cunents in previous observations) takes place. 
With a galvanometer of 1,600 windings, giving a deviation of 
300 sc. for an ordi nerve current, the muscle so pre 

gave only a deviation of Io to 20 wc. ‘‘ Weare hereby justified,” 
says the author, ‘in su ing that with a still more careful 
method of preparation, by the avoidance of yet othe: unknown 
causes of injury, we at last get a muscle se fedly hee 
fiom currents.” 

In another paper ‘‘On the course of the development of 
currents in dying muscle,” Piof. Hermann shows that when 
part of a muscle is killed and rendered rigid by to a 
temperature of 40° C., the development of the current takes 
place just at the moment when riger mortis makes its appearance. 

The same author has also a paper ‘‘On the danger of drinking 
cold water when the body is heated,” in which an attempt 1s 
made to submit the matter to an oe inguiry. The 
only result obtained, however, was in curanzed animals, 
the injection of ice-cold water into the stomach caused a sudden 
and great rise in the artertal tension in the carotid and crural 
arteries, apparently from spasm of the visceral aitenes in the 
neighbourhood ofthe stomach. Such a sudden increase of ten- 
sion would prove dangerons in the case of unsound vessels, 
When the animals, however, were not curarizred, very little rise 
of tension was observed, the idea that some compen- 
sating mechanism was at work, z.g. respiratory movements. 

There are also pa “On acute ph orous poisoning,” 
“ On convulsions due to disturbances of the cerebal circulation 
eo obstruction) ” and ‘f On mmulteneous contrasts" by Prof. 

ermann and his pupils; ‘On the action of Hydrocyamie acid 
on the red blood corpuscles” by Geimtz; ‘‘On the interference 
of the bile with gastric indigestion ” by Hammarsten; and, ‘On 
serum-albumin” by Zahn. 

Rene des Cours Scumntgigues, Fe .— This number con- 
tains an ehe BA paper read by M. P. I. Van Beneden, of 
Louvain, at the Academy of Sciences, on what he terms 
“commensalism” m the animal kmgdom, or certain associations 
of anmmals for feeding purposes, which are not, in the ordinary 
sense, cases of itism. The author gives several illustrations 
of this fact, and he defmes the parasite as an animal which lives 
upon another, while the commensal or messmate is merely a 
feeding compamion. He distinguishes free and fixed commensals. 
Of the former there are numerous instances in the class Ciustacea. 
The most interesting examples of the latter are the 7ndvcinala 
diadema or corenula covering the skin of whales; the Aeaorn, 
found in the Mediterranean, and made use of, in fishing, by the 
inhabitants of Mozambique after the manner of a falcon on lend, 
This number also contunsa lecture by M. Ch, Robin, on 
Histology, delivered at the Faculté de Médicine in Pa 


In Siliman’s Journal for January, Professor B. Silliman 
has a eg eal on the relation between the intensity of light 
produced by the combustion of coal gas and the volume of gas 
consumed, read at the Salem meeting of the American Associa- 
tion for the Advancement of Science last year, in which he gives 
eas the result of many trials the theorem that, within ordinary 


limits of consumptiony the intensity or illuminating power of e« 


gas flames increases as the square of the volume of gas consumed, 
accordmg to which the method of computation hitherto adopted 
m Spari would involve an error amounting to 40 per cent., 
m the case of rich gas, bunmg at the rate of 34 feet an hour 
with an observed effect of 20 candles—the illuminating power 
reduced to the standard consumption of 5 cubic feet an hotr, 

in this case*equal to 40 candles instead of 28 57 candles. 
Hence it follows that all photometiic determinations obtamed by 
computation from volumes greater or less than the standard of 5 
cubic feet an hot, ın the mmple rato of the volumes consumed, 
must be consdeied as absolutely worthless. This apples also to 
the case of sperm candles bumt at a rate different from the 
standard of 120 grains per hour. Asa consequence of these 
observations it would appear to be essential for photometric ob- 
servers, in their determinations, to bing the rates of consumption 
both of gas and to the standards. For the con- 
sumer of gasitis evident, also, that where it is important to obtain 


= eror, except those of western d 
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the maximum economical effect fom gas, this result is` best at- 
tained with burneis of ample flow. Piof. W. D. Alexander de- 
scribes, in a letter to the editor, the results of a careful survey of 
the crater of Haleakala in the island of Maul, F.. W. Claike 
gives a new method of mg tin from arsenic, antimony 
end molybdenum, based on the solubility of the sulphides of 
tin in oxalic acid solution. E. Billings, n of 
the Canadian Geological Survey, continues his notes on the 
Crinetdea, Cystidea Blastoidea. A Paper on a new spectroscope, 
with contributions to the analysis of the stus by 
Dr. Zollner, is translated from the Proceedings of the Royal 
Society of Saxony. H. J. Claik has a paper on Polarity and 
Polycephalixm, extracted from a forth memoir on the 
anatomy and physiology of Lacernaria, in which he treats of 
the discussion that has of late years prevailed as to whether the 
lower com denirens of water are indivduals or organs 
forming ge pai of an individual Dr. Sterry Hunt contributes 
tian rocks in Eastern Massachusetts, in which 
of Eoxoon in the limestone of that 
dishict, by Mr. Bicknell. In a paper on the chemistry of 
common salt, Dr. Goesymann treats of the origin, o¢currence and 
manufacture of salt. J. Lawience Smith gires an account of the 
fall of meteoric stones in Alabama, with analyses, and points out 
the im of a thorough 1e-examination of the mmemal 
nature of meteorle stones. A. E. Verrill continueshiscontributionsto 
zoology, from the Museum of Yale aura by describing Echino- 
derma and Corals rom the Gulf of omia and gires a note 
on the generic relations and synonymy of the Common Ser- 
Urehm of New (Leryechinus Drobachktensis) in whi 
he replies to a criticism by M. Agassiz oe the author’s classi- 
fication of the species here refened to. S. Morse has 2 paper 
on the early stages of Brachiapods, descnbing the development 
of Terebratulina Zs, abundant in the waters of Eást- 
port (Maine) and Dr. Jeffries W has a paper on the 
existence of a Crocodile im Flonda, said to have been killed 
near the mouth of the Miamı ıiver and conmdered Ly the 
author, as belonging to the sharp-nosed species (C. acwius), 





SOCIETIES AND. ACADEMIES 
LONDON 

Royal Society, iA grits following Wee read: 
—‘ Note on an Extension of the Comparison of etic Dis- 
turbances with Magnetic Effects inferred from omad Ter- 
restrial Galvanic Currents—and Discussion of the Magnetic 
Effects inferred from Galvanic Currents on days of tranquil 

magnetism.” By George Biddell Airy, Astronoma R 
(Received Decem 22, 1869.) The author, referring to his 
per im the Philosophical Transactions for 1868, stated that he 
examined the whole of the galvanic currents recorded 
during the establishment of the Croydon and Dartford wihes 
(from 1865 ae 1, to 1867 October A The days of observa- 
tion were divided into three groups: No. 1 comprising days of 
considerable magnetic disturbance; No, 2, days of moderate 
j of which no further me was made and No. 4, 
days of tranquil etism. The points most worthy of notice 
are, that the agreement of the strong irregularities, gal- 
wanic and magnetic, is very close ; that the galvanic tregulari- 
_ ties usually precede the magnetic, in time and that the northerly 
magnetic force appears to be increased. The author remarks 
that no records appeared open io doubt as regards inst omentaP 
eclinahion ; and to remove this 


he had compered the Greenwich curves with the Kew curves 


vyanic laws, the author 
o ordmates and connecting 


grupni i oam at the seme nominal Hbur, by 


eni 


times. The anthor explained the 
the way in which it tends to d e 
orders. He then explain 
the nımbers so smoothed, into periodical terms recurring once or 
twice, or thrice in the day, &c. and apples the method to the 
numbers for every month, When these quantities (which from 
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month to month me perfectly independent) are brought 
m tables, they present such an agreement, with na! 
accompanymg the change of seasons, as to leave no doubt of th 
representing a real law of the diurnal changes of the galvanic 
currents, 
towards the north (explaining the a 
the north observed in the results for days of great disturbance), 
and a still force towards the west (aléo well marked on the 
days of great di ). No light is obtained as to the origm 
of these turns; but they a to be probably pure galvanic 
accidents, d ing on the mature of the earth-connections. 
The author then ited, in curves, the diurnal inequalities of 
magnetism which the galvanic currents must uce. The 
form generally consts of two parallel lobes, making with the 
magnetic meridian an angle of nearly 60° fiom the north towmds 
the west, The ext east-and-west difference of oi dinates, in 
the month of April, is o-a0044 of total horizontal magnetic force; 
it corresponds in the hours to which those ordinates relate, 
neatly with the ordmary diurnal inequality. But it is much 
ear ae than the ordinary diurnal inequality and the Ccaily eet 
of the galvano-megnetic tal iffers pa from o 
E EE For capes part, Gee of diurnal 
mequality the cause is yet to be found. 
“ On the fossil mammals of Australia.—Part ITI. Ditretedon 
B eceived 
th this paper the author communicated his 


t increase of force to 


australis, Owen.” Prof. Owen, F.R.S., &c. 
December ro, 1869, 


descuptions of Diprovodon australis, with figures of the fossil ` 


Temams at his command, which have been received from various 
locales in Austialia, since the first announcement of this genus 
founded on a t of lower jaw and tusk d and 
ed in the “A ” to Sir Thos, Mitchell's ‘Three 
tions into the Interior of Eastern Australia,” Bro, 1838 
The fosmls in question include the entire crantum and lower 
jaw, with most of the teeth, showing the dental formula 
of: — 7373, Pella #1 2) = 28 ; portions of jaws aml teeth 
I—I 00 5—5 
exemplifying characteristics of age and sex ; many bones of the 
funk and extremities, Theanthor described the and teeth 
and the result of the comparisons, establishing the marsupial charac- 
ters of Diprotodon and its combination of characteis of Macropus 
and Phascolomys with special modifications of its own, which are 
more fully and ly manifested in the bones of the trunk 
and limba, subsequently described. The pelvis and femorn pre- 
sent iesemblances to those in Zyrošescidea, not hitherto observed 
m any other remains of extinct quadiupeds of Australia. 
Bat in all the bones descri essentially characteristics 
me more or less determinable. A summary of the characters of 
Diprotodon Ulustrated the conditions of its extinction, its analo- 
gies with the Afgeutherinez, its affmities to segs. Sega of 
arsnpialta aod the more generalised condition w it mani- 
fests of that type. A table of the locahties, in 
Australia, from which remains of Dit otodon have been obtained 
and a table of the principal admeasurements of the skeleton, are 
appended to the text, i 


Royal Astronomical Society, January 16.—Third meeting 
of the Seselon.—Mr. De la Rue, vice-president, in the chair. 
The chairman announced that the president, h he was 
recoreilng his health, was not able to take the chair. irty-one 
presents were announced and the thanks of the society voted to 
thelr respective donors. The first paper read was a communica- 
tion from Sir John Herschel, having reference to a lementary 
list of eighty-four double stars observed at SI simce the year 
1820, Amongst these were many observed by the elder Struve 
and an int portion of the communication referred to-the 
relation between Sir John Herschel’s estimate of the magnitudes 
of stars and Struve’s, It appeared from the comparison thet 
Herschel’s itude 3'0 corresponded to Struve’s 2°6 and the 
difference tally widened from successive tudes until 
from the lowest orders the two lists were “dis- 
cordant. A similar relation was obecived (we eye by 
Mr. Knott) between tho itudes in Admi Smyth's 
Bedford catalogue and ders estimates. — A com- 
munication from Mr. Joynson, having reference to observations 
made on occultahons on phenomena of Jupiter's satellites, 
was then read.—In a paper containing a list of occultations, 
Captain Noble referred to an estimate, Mr. Pemidse, of tho 
latitude of the former’s observatory as deduced from an occulta- 
tion of ¢ Ceti.—The next paper, by Commander Davison, on the 
November meteors as seen at Santa Barbera, Califocnia, con- 
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tained several interestiag diagrams.—The annual statement of 
the observations made on the san at Kew was then read. It 
appeared fiom this that sua-spots have scarcely been so nume- 
10us as was to have been eapected so near the epoch of mau- 
mum spot-frequency. The sun was observed on 96 days during 
the yen 1869; there werc no days when the sun was without 
spots and 224 new moups made then appearance,-—Mr. Brown- 
ing then read an account of a new method of measuring the 
position of lines in the spectrum. In this arrangement an Mu- 
minated cross is made to trave.ce the spectrum by turning a 
mic.ometergcaew. Al: Biownine mentioned that he had found 
it perfectly imposstble, by the ordinary mode of measurement, to 
deal with the faint spectrum of the pinoet Jupiter The spectrum 
itself was nearly obliterated and the lines in it were 1:endered 


altogether invimble. He remaiked that though Jupiter is so 
bug t, its apectium is fainter than that pf a second magni- 
tude stan, even when the latter spectrum is made as wide 


as that of the planet (a psculmuity obviously depending 
on the fact that we use but a portion of a planers light 
in observing its spectrum, while the lmear 1 of a star 
includes the whole of the star's hght). Mr. Bidder, 1efernng 
to Mr. Brownng’s method of bringing the illuminated cross 
upon the spectrum, said that he had often thought Sir W. 
erschel’s plan of companng double stars with movable lights 
placed at some distance fiom the obseiver might, with modihca- 
tions, be applied to the miciometncal meisurement of double 
stars He descnbed an mı ent he hed tred for this 
Mems. Huggins page mide some suggeshons 
on the mode of measuring the plan of limes in the trum, 
the former pointing out the necessity of having the: aes 
differently coloured for measuimg lines in different puts of the 
spectrum and showing how this might be done by means of a 
small prism: the latter remarkin some ment Wes 
desirable by which the lantern might be so shifted, while the mi- 
crometer sciew was tuned, as not to alter the conditions 
under which the spectrum was observed At the churman’s 
request, Al. Lockyer then gave an account of Mr. Newall’s 
geat telescope, a Cooke refiactor, 25 inches in clear aper- 
tine, lemaking that it was a noteworthy circumstance, 
that a telescope of this size should have been mounted ın the so- 
called German manner; that is, not on a long polar axis; but on 
the Fraunhofer stand, familiar to his heareis He sud that Mr, 
Newall proposed to devote the poweis of this instrument ın the 
most ous manner to the interests of science and that when 
it had mected in a suitable climate, astronomical workers 
would be invited to avail themselves of its powers The char- 
man then asked if any informahon could begiven respecting Mr. 
Buckhingham’s 21-inch refractor, from whose perfomance so much 
had been expected. Mr. Buckingham, who was present, seid 
that he had only that evening been observing Jupiter with it; 
and he had to remark, with reference to the ruddy colours of the 
equatorial belt which had iecently been attracting so much atten- 
tion, that in his powerful instrament he could clearly discern 1ed 
masses resembling clouds in shape, on a white background. 
One band, in the red part of the spectrum, was at present invisible. 
The charman iovited Afi. Buckmgham to make some frequent com- 
munications res the great telescope’s peiformance. He also 
confirmed the statements made by Mr Buckingham respecting 
the present aspect of the planct. Colonel Strange then gave a 
most interesting account of a transit mstrument constructed by 
the late Afr. Cooke on the Russian plan (so called) and Mr. 
Carmogton mentioned that the mstrument should propeily be 
called the Harns transit, after a countryman of our own who 
devised the method. The instrument, which is intended to be 
used by those engaged in the suivey of India, was exhibited at 
the meenung Instead of the ordinary ent, the optical 
axis of the mstiument is divided into two halves al mght angles 
to each other, one corresoormding to the object halfof an ordi 
tiansit, the other being in the horizontal axis of the instiument ; 
so that the eye-piece ıs placed at one end of the horizontal axis 
and the observer stands on one side of the instrument. The 
advantages of the ents are obvious: the eye is always 
nt the same height and the vision always directed horizontally. 
On the other hand, Colonel Strange remarked that he could not 
oltogethe: get rid of his dislike to the plan. He thought all 
who had been engaged in actual observation would agiee with him 
tht the less the cone of light forming the object-glass was 
tampered with the better. But passing over that and minor objec- 
tions, there 1emaimed this important point to be conmdeied. In 
the oidinniy arrangement, any disturbance of the collumation, 


whether taking place at the object-end or at the eye-end of the 
instrument, produced effects varying inversely as the distance 
separating the object-giass from the eye-ginss. In the new 
arrangement, if the prism by which the rays from the object- 
glass were reflected towards the eye-glass were disturbed, the 
effects would be increased in precisely the same proportion that 
the distance between the pnsm and the object-glass is less than 
that between the eye-piece and the object-glass in the ordinary 
mangement. The answer to this wus, that the prism in effect 
never does get distuibed; but, for his own part, he thought 
this could hardly be looked upon as established. Theie was 
this fuither objection (first pointed out by Captain Clarke) to be 
considered, that there was a vanation in the collimation—ecnors 
according to the postion of the instrament An interesting discus- 
sion ensued, dwmg the course of which the possible disturbances 
resulting from the heat, or from the weight of the obsciver, 
were discussed and the performance of the instrament compaied 
with that of such an instrument as Mi. Carrington is about to 
employ, in which the whole of the telescope’s axis is always 
horizontal Mr. Stone was then invited to give an account of 
his researches into the heating powers of the stas, which he did 
in a most interes and lucid manner. The substance of 
his remarks has y appeared in these columns under another 
heading 
Zoological Society, January 27.—-Prof. Newton, V. P., in 
the chair.-—A letter was read fiom Mr R.B. White, concerning the 
haiy tapır ( Zagurus rondini) of the Andes of New Granada, of 
which he was endeavouiing to obtain haori for the Society’s 
menagerie.~—Dr. Cobbold, F.R S., bıted specimens of, and 
made remarks T the new entozoon from the Amd-wolf, 
descnbed at the last meeting of the soclety, and pro to be 
called Acanthochelonema cuntculerdes, — Mr. 3 . Rowley, 
exhibited and made remarks upon a specimen of the Siberian 
lark {Ajanda sibirica), recently taken at Bnghton, and believed 
to be the first example of this ies that had occurred in the 
Bntish Islands e also exhibited some other 1are buds from 
the same locality.—Piof. Newton, in exhibiting a specimen of 
the North American Zenofrichia albicofiis, shot near Aberdeen, 
and sent to him for that purpose by Mr. W. C. Angus, called 
attention to the injudicious practice of sores Acai ar Se who 
aie prone to give the name of ‘‘Bmtsh Birds” to all such 
foreign species as occasional stray to this country.— A communi- 
cation was read from Professor Owen, contaming a letter 
received from Dr. Haast, F.R.S., on the discovery of 
cooking-pits and kitchen-middens containing remains of various 
is of Dinornis, in the province of Canterbury, New 
Posten TA P. L Sclater a paper on some new or little- 
known birds from the Rio Parana, collected during the second 
survey of the nyer by Captain Page, U.S.N. and submitted to 
him for examination by the Smithsonian Inshtution —- Dr. 
W. Baird communicated a description of a new genus and 
species of shells from Whydah, on the West Coast of Afiica, 
proposed to be called Presema, t er with some remarks on 
the us Proto of Defiance.—aAlr. R. B. Sharpe read a paper 
on the genus Pa s of the family Alcedinide and pointed 
out the geomeaphical distibution of the eight species of thu 
genus in the Indian and Anstralian regions,—Alr, Sharpe also 
exhibited and pomted out the characters of a new species of 
Campephaga fiom Damare-land, which he prop to call 
Campephaga Anderssoni, alter the late Mr. C. J. Andersson, iis 
disco aa eee . E Gray communicated some notes on the 
skulls of the w of the genus Ores in the Britsh Museum, 
and a notice of a specimen of the same genus from the Seychelles. 
—A communication was read from Dr J. C. Cox, contammg 
descriptions of seventeen new es of land shells from the 
South Sea Islands. The on imens were stated to be in 
the cabinet of Mr. John Brazier, of Sydney.—-A communication 
was read from Laieut.-Col. Playfair, containing an account of a 
fresh-water fish 1eceotly discovered in the vicinity of Aden, which 
appened to referable to the widely-distributed Cyprmoid, Dzs- 
ce lamia, —Dr. J. Mute read a note upon Lem æstras 
found in the oibit of the hippopotamus, to which was added a 
list of the species of mammals in which cstri-larve have hitherto 
been found.—Dr. Mune also read a note on a specimen of the 
so-called Aguila Barthelemy: recently lining in the Society's 
Gardens, which ap to be nothing more than a variety of 
the Golden eagle Aguila fuloa, 


Chemical Society, February 3.—Prof, Williamson, F.R S., 
President, ın the chair, Mr. Chapman read a note on the 
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organic matters contained in the air. Some time ago the author 
in, connection with Mr. Wanklyn and Mr. Smith, found that 
the smallest traces of nitrogenous ic matter in water 
could be detected by convertmg the of the organic 
matter into ammonia and latter with the 
Nessler test. It occurred to the experiments that the 
process might be extended to the of the air by 

it with water. But Mr. Chapman found the opera- 


tion of washing the air more difficult than he had 
It seemed the most obvious method to draw air through water, 
or through some other medium which would have ds 


to be washed with water. The absorption by water alone 
proved insufficient. Filteas of cotton wool and cotton 
acted very well; bat neither of the two mateilals could be 
obtained fres fiom traces of nitrogenous substances. Asbestos 
seemed to be sufficiently good ; but the tory treatment it 
before its use in the , 18 too trouble- 
finely powdered pumice-stone was tried as a 
medium and was found satisfactory in all respects, It 


moistened with some water spread over coarser pieces of ct, 
which rest on wire fitted Into a funnel e funnel is con- 
nected with one of a Wolfe’s bottle, whilst the other neck 


is joined to an aspirator., When a sufficient quantity of ar— 

xe raha sol pana gy Sei Soe 

wnice is transferred to a retort which water freed 

Eom. ari and organic aen ant the on ig now 
ed with exactly as if it were an estimation of ni 

o c matter in a sample of water. By this method Mr. 

C found that the air of crowded rooms contains sas- 

fixed organic particles, as well as volatile bases. The 

a nde eae cuenta cotton wool, the 

er and when conducted into water can 


author thinks it would be of interest to investigate by the above- 
described method the air in hospitals, fever wards and the 
like places, With to the examination of the volatile bases 
occurring in the air, Mills that the charcoal out of 
the ‘‘Stenhiouse air filter” j 


paper ` 
of alcohols, Amylic alcohol, 
as commonly obtained, consists of two liquids, one rotating the 
polarised ray, the other not. The two may be separated by 
distilling the mixture from soda, calcic chlonde, &. The non- 
rotating alcohol is retained, the distills over. But 
by sted distillabons it was found that the rotating 
is 


converted into the non-roteti by the very 
o diaa a 


treatment employed 2D ae two. 
the Te Pe two alcohols is perceptible. The 
e i non-rotating Hquid de not tum the ray of 


Bee eae tore eee a 

Deena Ge tie oneal aloo iar apogee taste 
that the internal structure of organic compounds is not so perma- 
nent as the habit is of thi them. Another observation 
Mr. made whilst apa as wae ee, 
caustic soda is not merely unable to alcohol, as is well known, 
but that it actually moistens it. proper investigation, it 
turned out that the sodium replaces the hydrogen of the alcohol, 
whilst the displaced hydrogen takes the place of the sodium in 
the caustic soda and thus produces water. Refertng to thix, 
latter observation, the president ed that it confirmed 
the xlea of a double decomposition place when potas- 
sic hydrate is dissolved ‘im alcohol, an idea derived from 
the well-known reaction of carbonic action on a solu- 
‘ tion of potassic hydrate in alcohol, whereby ethylo-potassic 


carbonate as as carbonate is formed. — Mr, 
cage a ao nena hac de a ET, 


nearly all the h 


Of Pepou to she Guon ar De ee 
i benzole, 


tylene. Ni was cansed to bubble through then 
to a globe in which the sperk was 

and thence into a solution of silver. Even after a iew 
seconds, evidence of the formation of hydric cyanide 
was obtained. Hydric cyanide is further produced when the 
spark is discharged in a mixture of ammonin-gas and ether 


vapour. If, however, nitrogen instead of ammonia is employed, 


no prussic acid is formed. Mr. Perkin’s modification of 


ots method is well adapted for purposes of lecture 


demonstration. i 

RoyalGeoogra aa EE er a E 3 
preskient, in the chair. A letter from Mr, Hayward detailing his 
plans of reaching the Pamir Step a ibe A it, was 
read. He expected owni i Ch t and h to at 
Lake Karakol next May; he to th y lay down 


the positions of the Pamir Steppe and the basin of the Jaxurtes, 
An account of Easter Island, or Nui, Mr. Palmer, 
RN., was then read. The island lies in 46" S., long. 
109° 24’ 36" W., about 1,000 miles from Pitcairn. Its Y c 
and contains several extinct craters, the highest point being 
I, 100 to 1,200 eee The principal craters are Te Rana 
Kau, the depth of which is 700 feet; Te Rano Han, whence 
came the of which the hats or crowns of the im ue 
e; and To Rana Otu Iti, where the images were tured 
ere eee 
ect one spri but The coast 
Yi monben mapi harbours. The ao ae natives 
much improved by the teaching of tbe t Fathers 

and they now are scrupulously honest. ey are perfectly idle, 
content to starve rather than work; number about 900—600 


mad 
of 
26 


are not.idolatrous, buf believe in a Great 
swathed in are laid on platforms, 
heads to seaward. They have a tradition that they came from 


was strewn with bones; all the images been thrown down. 
Near that, on an area paved with large stones, stood a pillar of 
red tufa, six feet high, on which were two skulls, apparently 
twelve or fourteen years old. A place of cremation was near 
this, amount to several hundreds, some unfinished. 
vary in size from thirty feet (af which 
head measures two- ) to five feet. They are marked 
Se ee ee ee ee 


has its own name; some have crowns, some have the 
heads cut flat to receive them; the tools seem to have been long 
pater. dns down with obsidian—only one specimen was 
found. paper was illustrated by numerous drawings mado 


arrivals 
revered as n holy isle whither Incas sent 
e cr east ey Jas TAE aa like those of Easter Island, 
as though welking through country; the t Islanders 
and probably not descendents of the 


Coo , 
brought in 1840—the change of style, therefore, would not imply 
a change of race. The want of forest timber mi have 
occasioned the em of the soft volcanic and a 
long lapso of time would account for the numbers of 
found. Sir G. Grey stated that all Polynesians were to 
i the wooden. carved in New Zealand had not 
decayed there would be now thousands of thein ; there were in 
these islands traditions of stone from other islands. 
Mr. Palmer sid, in reply, that he had not tormed any theories on 
the subject ; but only recorded what he saw; the le had all 
been withdrawn to the settlement in consequence of the Peruvians 
having kidnapped some hundreds to work the guano deposits. 


Anthropological Society of London, February 1,—Cap-~ 
tain Bedford RN., V.P., in the chalr, “On the ne 
slaves in Turkey,” by Maj Frederick Millen F.R G.S, 
The author exposed first the particulars connected with the sale 
af negro slaves ın Musulman countries, then described the con- 
dition of negroes In Turkey and concluded by some general 
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observations, The negioes imported into the Sultan’s domu- 
nions come from the counties situated on the higher basin of 
the Nulé; and though that valley is the route followed by the 
cargoes of slaves on their way to the markets, numbers of second- 
ary channels exist, through which sleve-dealers convey their mep- 
chandise. ‘The causes of the supply are the feuds of the negro 
races, the canses of demand are slavery is inherent in the 
religious system of Afussulman nations, herent in their social 
system and congenial to their ideas and manners. The author 
considered that Sir Samuel Baker’s tion PT a stop to 
the slave trade must end in failure; and he quoted the peich of 
Lord H ton plainly avowing the disappoimtment felt by lus 
fiend Sir Samuel Baler on seeing the Musulmans hostile to his 
scheme. In conclusion, the author said that, uf the Sultan and 
Khédire really intend doing away with slavery, they heve nothing 
else to do but to open wide the gates of their hu ema. 


>` DUBLIN 


Natural History Society, Fe 2—Mr. R. P. Wd- 
lams in the char. Dr. A. W. Foot exhibited a young bitch 
terrier suffering from goitre and made a few iemarks on the 
subject of goitie in animals. The list of animals affected with 
this complamt includes the Lon, hyæna, racoon, monkey, cat, 
dog, horse, mule, pig, cow, sheep and mouse. The geological 
conditions which appear to be connected with the occurrence of 
this disoider in animals were discussed and commented upon. 
— Prof. Macalister read a paper ‘‘On some points in the amatomy 
of the sartonus muscle.”—Dr. A. W. Foot exhibited thirteen 
species of dragon flies, collected dunng the pest summer in the 
county of Wicklow: Agren deans, atinium, puella, cyathigerun ; 
Lesia nympha, Calypierya virgo, stlendens, Ashna pratensis, 
muncea, grandis, Libellula guad immaculata, striodala and carn- 
Tescents, p 

MANCHESTER 


Literary and Philosophical Society, January 25—J. P. 
Joule, LL. D., FKF.RS., &c, premdent, in the char. 

‘On oiganic matter m the air.” By Dr. R. Angus Smith, 
F.R.S., &c. In refermng to the new experiments by Prof. 
Tyndall on this subject, the author mentioned that he had long 
ago proved the existence not only of inorganic and o c mate- 
ual, but also of organised bodies in the atmosphere. He did not 
claim to have o1 ed the idea that this is the case; but rather 
to have fuinished proof and titative demonstration of the 
fact, as far back as 1846, when he brought a notice of the subject 
before the Chemical Soctety and, in 1848, in a report to the 
Brush Association ; ha also followed up the i since 
then, in conjunction with Mr. Dancer and published Tesulls 
at valious times, In conclusion he says we must not be panic- 
stricken because of the presence of oiganised geims in the air. 
Some are hurtful; but it may be that others are required for the 
maintenance of healthy animal life exactly as in vegetable fer- 
mentation. 

Prof. Williamson exhibited some specimens affording addi- 
tional information as to the organimahon of calamites, T 
Mr. Butterwoith he had succeeded in obtaining examples whose 
structure was wtermediate between endron and cala- 
mopitus, In the general amangement of separate parts the new 
specimens coiresponded closely with the Di pee Sagat Aa 
Linney; but they differ in two important parti the 
fibro-vascula: tissues are of the ale type seen in calamo- 
pitus and dictyoxylon, with a few scalanform vessels here and 
there. The cellular lamine separating the vascular wedges exhibit 
remaikeble variations even in the same specimen; the cells being 
sometimes elongated into vertical forms of prodenchyma—some- 
times extended transversely and still more fiequently they con- 
sist of ordinaiy parenchyma. In some the fibro-vascular tenes 
of the wedges are ed by masses of cellular tissue, both at 


the nodes and internodes. These tissues, or modified medullary, 


rays, are so numerous in one exnmple, that more than two 
vertical vessels can scaicely be found in contact without the inter- 
vention of one of these vertical rows of mural cellular tissue. In 
other specimens these medullary rays are much more scanty, as 
if connecting the type under consideration with thet figured by 
Mr. Binney. In these new examples, the verticillate med 

radii of calamopitus are wholly wanting. Additional proof 
thys afforded that all three of the types may be only vanations 
of the common calamodendron and it thus becomes more 
demonstrable that in the Lancashire coal-field, nt least, we have 
no evxlence of the existence of an equisetiform type of calamuite 
distinct from ihe calamodendroul one.. The author farther 
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announced the discovery by Mr. Butterworth of a young cala- 
mite in which the vertical layer is well preserved, puesenting e 
parenchyma of somewhat remarkable structure and of a thick- 
ness equal to the ligneous rone which it invests. Its further 
description will be given after investigation. 

‘On the so-called molecular movements of microscopic par- 
ticles.” By Professor Stanley Jevons, M.A. In studying the pheno- 
menon first pomted out by Robert Brown in 1827, the author 
found that silicates appeared to be generally the most active mb- 
stances in this respect, pure quartz crystal in fine powder maintain- 
ing rapid oscillation: but EER 1ed phosphorus, entimony 
and sulphur were also veryactive. Metallic oxides and earthy salts, 
such as carbonate of lime, ap to be less active ; but it can- 
not be said any substance is free from such motion. On 
the liquid, however, by dissolving salts in it, the fact became 
apparent that pure distilled water gave rise to the greatest 
activity The aia appeared to be closely connected with the 
suspension of fine powder in water, a fact already noticed by 
Du * All acids, alkalis, or salts which checked the motion 
were found to facilitate the subsidence of suspended material, 
Gum arabic, on the contrary, prevents submdence and it has a 
remarkable power of exciting the molecular motion. The author 
was soon convinced that the motion was due to electrical action, 
by the close analogy with the circumstances under which electi- 
city is produced by the hydro-electric machine, water alone 
producing much declar, while almost any salt, acid, or alkali 
prevented the action by rendermg the water a conductor. Am- 
monia, howeves, 1s a remarkable exception in this respect and it 
does not stop the molecular motion or tacilitate subsidence of 

ded materml. Boracic acid, likewise, is a non-conductor 
and does not cause subsidence, ' 

However, acetic acid, which Faraday stated did not render 
water a conductor, does, in common with other vegetable acids, 
occasion subsidence. It is probable that mlicic acid does not 
render water a conductor, since silicate of soda tends to mncreasc 
the molecular motion rather than otherwise and this ls anothe: 
exception ta the general influence of soluble substances in causing 
subsidence. 

The author is of opinion that this motion of suspended par- 
ticles is closely connected with the phenomena of osmose as a 
case of action and reaction; for, if a hquid be of im- 
pee a particle in a given direction, the particle, If fixed, would 

capable of impelling the liquid ın an opposte direction with 
an equal force. The earthenware jars used by Graham were 
composed of a substance highly active under the mi 
and the fact that osmose ıs chiefly an affair of very dilute solu- 
lutions, certainly accords with the electric origin of the molecula 
motion, which the author considered. to be established expeii- 
mentally, pointing to the experiments of Wiedemann on electric 
Osmose as ting a speculative explanation. Solid particles 
of organic su ces also exhibit the motion; albumen, distrin, 
suger, starch-solution, alcohol, &c., have little power to arrest 
the motion. oat author thinks oy ae that, when these 

henomena are fully investigated, they ve stro to 
the theory lately put forward by Becqueree tink eee 
of liquids m animals and plants are really due to electric action. 
Mr, cer stated that particles approaching to a spherical form 
showed the greatest activity with some few exceptions, as in the 
case of sublimed mercury and sulphur. He did not regard 
electric action as a satisfactory explanation of the phenomenon, 
Aod thought the results of many experlments pointed to heat as 
a probable cause.—“ On a general system of numerically definite 
reasoning,” by Prof. W. Stanley Jevons, M.A. The substance 
of this paper was given in the report of the Royal Society's 
proceedings for January 20, 


LIVERPOOL 


Naturalistes’ Field Club, January 14~~—The Rev. H. Il 
Higgins, president, in the chair. The Piesident informed the 
members that Mr. H. S. Fisher was in communication with some 
botanists in the south of England, with the new of obtaining 
ex es of spectally local plants and that he had been successful 


in supplying a eman in Cornwall with or sixty specimens 
of plants, p in a list of desiderata fe ed by him—amonyr 
them Centaurea latifolia—a plant iar to by in this 


neighbowhood. He also mentioned that he had witnessed the 
phenomenon known as the Zodiacal Light at Rainhill on the 
19th of December last, at 4.25 P.W. In substance, bat not in 
form, it resembled the tail of a comet.—Mr, Gibson then 1ead a 


* Mannal Complet de l'Observateur au Microscope, Paris: 1843. p. 6a 
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short-paper on the alpen ee ee retina tifela— ` DIARY 
Wintergreen—and sta on minute 
hig aot that it 7s Parasitic on tho root of the awa allow. AR ee 

Salix repens. He never found Pyrola where the willow was | RovAL Socrery. at 8 30 On some GC a PRS On Ris 
absent and in some cases he detected the fibrous roots of the Theory of Stream sas With four fect 
Pyrola apparently giowing on those of the willow. and arda: Profemor Rankine.—On Lanear 


- BRIGHTON 


Bri hton’ and Sussex Natural History E January 
13.— president, Mr. T, H. Hennah, in 
AES aes a copy of a paper by Mr. C. Roper, oe peed 
found at Eastbomne, was announced. -—Mr. J. E 
Mayall Mey aa aie a note on what, he helieverd to be a new 
fact in connection with coal While in the spectrum 
analysis of organic bodies, he had found his results interfered 
with by the presence of copper. Examining the solutions and 
no nace of copper bemg found, ıt occurred to him that it might 
be t in the common coal gus used in the Bunsen lamp, in 
which the incandescence of the organic matter was produced. 
Having candles with wicks di in the chlorides of various 
metals always at hand as ol eager papal bate ee 
flame of a copper candle with that of the gas under examination, 
ee spectra weie found to be identical. From this he inferred 


erated from pyiites contained ın- the coal. 
Mr. 7 Ee Mayall then tend a paler on Volomic Theories, 


Paris . 
Academy of Sciences, January 24.—~M. de Bots- 
bandeau communicated a note on the continnity of luminous 
in which he developed his theory of the production of 


spectra by in ties in the luminous molecules, and refered 
expecially to henomeng presented by rubidimm, cenum, 
and —At this mecing there were no other papers on 
subjects of an impa tance. 
annuay 31.—-M. Vérard de Sainte-Anne read a Memoir on a 

roject for establishing @ communication between France and 
fingland, The author the establishment of a railwa 
b either o ig leer! , ACTORS, the Struts of Dover. - 
contmuation of M ’s memoir on the theory of the 


flow ofa li He A co m a thin partition was pre- 
sented by de Saint-~Venant.--M. Gaiffe communicated a 
letter containing remarks on the process employed by Mr, Adams 
ia ia ane! depoalis of nickel by electrolytric action, in which he 
tained that the neutral chlonde and salphide of nickel and 
ammonia with no trace of free fixed alkali can alone fornish 
workable baths.—M M. maintained that the presence 
of soda and does not hinder the deposition of the 
nickel —M. A. Lallemand stated that when a solution of sal- 
hur in sulphide of carbon is exposed to solar light concentrated 
by a lens, insoluble sulphur is produced: the spectrnm of the 
t light is deficient in all the sp a G.and H and 
the -violet spectrum has enthely ppeared. A solution 
of seg al in sulphide of cabon is similarly upon. 
urs presented a note by M. L. Damel, giving on 
account of some interesting 
under the mfluence of magne 
of combination of boron with chlorine and with i 
ieee L. Troost and P, Harteville, eas aai Gy ME 
Sainte-Clatre Deville, who also communicated a paper 
‘by Mr. Landrin on the. division of a limited quantity of 
~ acid between two bases employed in excess. From his 
ments it appears that the es aie dissolved in simple aivi 
ee lent proportions, #4, I to 2, 3, 4, 5, &&—A noto by ME. 
Bourgoin on the cause of the mnequal loss of oxalic acid at the 
doled in wae, We poles and on the nature of oxalic acid when 
ted by M. Bussy. The loss by 
at the positive as at the 
at the former is pure carbonic 
at the re ieee The author concludes that the 
seor of oxalic in solubon in water, is Ct H! O8 2 
HI, O7.—M. C. Dareste read a paper on the convolutions of the 
brain, —M. P. Gervais presented a reply to the observations 
of M. Balbiani on the ova of the Sacculina, by M. E. Van 
Beneden and M. A.*L. Donnedien noticed a case of m 
(hemiterism) in a carp.—M. A. Chatin communicated a note 
on the cause of the dehiscence of the anthers of plants, in 
which he denies that this phenomenon is due exclusively 
to the fibrous cells of the endothecium as by Purkinje 
and shows that in some cases certainly and in many others pro- 
bably, the exothecium or epidermic layer plays an important part 
In it. 
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THE MEASUREMENT oe GEOLOGICAL TIME 
N ODERN geological research has rendered it almost 
certain, that the same causes which produced the 
various formations with their imbedded fossils, have con- 
tinued to act down to the present day. It has therefore 
become possible that, by means of changes which are known 
to have occurred in a given number of years, some measure- 
ment of the time represented by the whole senes of 
geological formations might be obtained. It is true, that 
changes in the earth’s surface, the records of which con- 
stitut¢ ‘the matenals for geological research, occur very 
slowly, yet not so slowly as to be quite imperceptible in 
historical time. Land has risen or sunk beneath the sea, 
rivers have deepened their channels and have brought 
down scdiment which has converted water into land, cliffs 
have been eaten away and the surface of the earth has 
been, In many ways, perceptibly and measurably altered 
during an ascertained number of centuries. But it is 
found that these changes are too minute, too limited and 
too uncertain, to afford the basis of even an approximate 
. Measurement of the time required for those grand mutations 
. of sea and land, those contortions of rocky strata many 
thousands of feet thick, those upheavals of mountain- 
chains and that elaborate modelling of the surface into 
countless hills and valleys, with long inland escarpments 
and deep rock-bound gorges, which form the most promi- 
nent and most universal characteristics of the earth’s 
superficial structure. Another deficiency in this mode of 
measurement arises from the fact, now universally ad- 
mitted, that the record of past changes is excessively 
imperfect, so that even if we could estimate with tolerable 
accuracy the time required to deposit and upheave the 
series of strata of which we have any knowledge ; still that 
estimate would -only represent an unknown proportion, 
perhaps a minute fraction of the whole time which has 
elapsed since the strata began to be formed. 

But there is another class of geological phenomena 
which enable us.to measure those very gaps in the 
record of which we have just spoken, and it is now 
generally: admitted that the continual change of the 
forms of animal and vegetable life which each sucteed- 
ing formation presents to us, affords the best means of 
estimating the proportionate length of geological epochs. 
Though we have no reason to think that this change 
was at all times effected by a uniform and regular pro* 
cess; yet believing, as we now do, that it was due to the 
action of a vast number and variety of natuial causes 
acting and reacting on each other, according to fixed 
general laws, it seems probable that, with much local and 
temporary irregularity, there has been on the whole a 
considerable degree of uniformity in the rate at which 
organic forms have become modified. It may indeed be thy 
- .case that this rate of variation has continually increased 
or diminished from the first appearance of life upon the 
earth until the present day, or has been subject to 
temporary changes ; but so long as we have no proof that 
such was the case, we shall be safer in considering that the 
c®ange has been tolerably uniform. 

‘Fo measure geological time, therefore, all we require is 
a trustworthy unit of measurement for the change of 
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species: but this is exactly what we have not yet been able 
to get; for the whole length of the historical period has 
not produced the slightest perceptible change in any living 
thing in a state of nature. Moreover, though, the much 
longer time that has elapsed since the Neolithic or Newer 
Stone age, has been sufficient for some changes of physical 
geography and has, to some extent, altered the distribution 
of animals and plants, it has not effected any altcration in 
their form. It is only when we get back to the Paleolithic 
or Older Stone age, when men used chipped flints for 
weapons and Europe was, probably, either just: emerg- 
ing from the severity of the glacial epoch, or in some of the 
intercalated milder periods, that we meet with a decided 
change in the forms of hfe, Elephants and rhinoceroses, 
bears, lions and hyenas then inhabited Europe; but they 
were nearly all of species slightly different from any now 
existing, while the reindeer, the musk-sheep, the lemming 
and some other animals, were the same as those that still 
live in the Arctic regions: all the mollusca, however, were 
identical with living species. In the newer Pliocene 
Crag, on the other hand, which scems to have been 
deposited just as the glacial epoch was coming on, there 
are If per cent. of extinct species of shells and about 55 
per cent. of extinct mammalia. What we want, therefore, 
is to be able to estimate, by means of the physical changes 
before alluded to, the time since the beginning or the end 
of the glacial epoch. Then we should have the unit we 
require for measuring geological time by the repeated 
changes in the forms of life as we go further and further 
back into the past; but before showing how this may per- 
haps be done, something must bé said about physical and 
astronomical determinations of the age of our globe. 

A few years ago, Sir W. Thomson startled geologists by 
placing a limit to the time at their disposal, which they had 
been in the habit of regarding as practically infinite. He 
showed, from the known laws of heat and the conservation 
of energy, that there are determinable limits to the age 
of the sun. Then, applying the same principles to the 
earth, he showed that, from the known increase of heat 
towards its interior and from experiments on the rate of 
cooling of various rocks, it cannot have existed in a 
habitable state for more than about one hundred million 
years. It is within that time, therefore, that the whole sciics 
of geological changes, the origin and development of all 
forms of life, must be compnsed. But, geologists had 
been accustomed to demand a much vaster period than th:s 
for the production of the series of fossiliferous deposits in 
the crust of the earth; while the rescarches of Mr. Darwin 
render it almost certain that, however vast the time since 
the Silurian and Cambrian epochs, yet anterior to these, 
at least an equal, and probably a much longer, sercs of 
ages must have elapsed since hfe first appeared upon the 
earth, in order to allow for the slow development of the 
varied and highly organised forms which we find in exist- 
ence at those early epochs. Sir Charles Lyell is not dis- 
posed to admit the accuracy of these calculations, and 
Proféssor Huxley has criticised them in detail, wth a view 
of showing that they arg, in many respects, unsound ; 
while Mr. Croll as strenuously maintains that they aie 
sound in principle and accurate within certain limits. 

We have now to consider the bearing of Astronomy 
upon the problem. In a series of admirable papers in 
the PArlosophical Muagasine, Mr. Croll has fully discussed 
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the question, how far variations in the excentricity of 
the earth’s orbit, together with the precession of the 
equinoxes, have produced variations of climate in past 
ages. He has endeavoured to show that the date of 
the last glacial epoch and those preceding, may be deter- 
mined by such considerations.. With this view he has 
laboriously calculated tables showing the amount of 
excentnicity for a period of ¥hree million years, at intervals 
of 10,000 years for a large portion of that time, and 50,000 
for the remainder. These tables show that the amount of 
excentricity is alternately great and small at intervals of 
50,000 or [00,000 years, as represented with sufficient 
accuracy in the diagram, which I have constructed by 
means of his figures. Owing to the precession of the equi- 
noxes, combined with the revolution of the apsides, either 
- pole will be presented towards the sun (consttuting 
summer in that hemisphere and winter in the opposite 
one) at'a different point in the earth’s orbit on each 
succeeding year, the motion being such as to cause a 
complete revolution in 21,000 years. If, therefore, at any 
one period, winter in the northern hemisphere occurs 
when the earth is nearest the sun or in perihelion (as 18 
the case now), in 10,500 years it will occur in apfhelion ; 
at the one period the winters will be shorter and warmer, 
at the other longer and colder. When the excentricity 
is great (say two, three, or four times what it is now), 
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million years probably includes a large portion of the tertiary 
period, which therefore should have mainly consisted of 
alternations of warm and cold climates in each hemi- 
sphere, the latter generally forming true glacial epochs. 
This seems the legitimate deduction from Mr. Croll’s 
reasoning and from the tables of excentricity with which 
he has furnished us; but, as he very justly argues, we 
cannot expect to find geological evidence of all these 
changes of climate. “The warm and temperate periods 
will naturally leave the best records, while the cold epochs 
will generally be characterised only by an absence’ of 
organic remains. Besides, we must consider 10,500 years 
as a very small fragment of time in geology and we have 
good reason for thinking that several such periods might 
pass away without the occurrence of those exceptional 
conditions which Mr, Darwin and Sir C. Lyell have 
shown to be necessary for the preservation of any geological 
record. As to physical proofs of ic¢-action, very few- 
could survive the repeated denudations, upheavals and 
subsidencies, which the surface must have undergone 
since any of the earlier glacial epochs; so that it may be 
fairly argued that these repeated changes of climate may 
have occurred and yet, have left no distinct record by 
which the geologist could interpret their history. 
Throughout the whole of his argument, Mr. Croll 
considers astronomical causes to be the most important 





Mr. Croll shows that, from the known laws of heat 
in reference to air and water, winter in aphelion will 
lead to an accumulation of snow, in the polar regions, 
which the summer will not be able to melt. This will 
go on increasing for many thousand years, till winter occurs 
near the perihelion, when the snow will be melted and 
transferred to the opposite pole. When the excentricity 
was very great a glacial epoch would occur in each hemi- 
sphere for more or less than 10,500 years, the other portion 
of the period of 21,000 years being occupied by an almost 
perpetual spring, with two transition periods from that to the 
Piacial epoch. By examining the diagram of excentricity, 
we see that during the last three million years there have 
been more than twelve periods of great excentricity, each 
long enough to admit two or three, and several of them 
cight or ten, complete revolutions of the equinoctial points, 
thus sufficing for the production of not less than fifty or 
sixty glacial epochs in each hemisphere, with intervening 
phases of perpetual spring or summer. 

The diagram also shows us (and this is of very great 
importance) that the present amount of excentricity is 


exceptionally small. During the last three milion years 


there have only been five occasions, always of very short 
duration, when it has been leas than it is now, while 
periods of high excentricity ‘have often lasted for two 
hundred thousand years at a time. This period of three 
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and effective agents in modifying climate, while Sir 
Charles Lyell maintains that the distribution of land 
and water, with their action on each other by influencing 
marine and aerjal currents, are of prepondering import- 
ance. He has certainly shown that these causes have an 
immense influence at the present time. The effects 
which, on Mr. Croll’s theory, ought to be produced by the 
existing phase of precession combined with even the small - 
amount of excentricity that now exists, is not only neu- 
tralised, but actually reversed by terrestrial causes. Dove 
bas shown that the whole earth is really warmer when it 
is furthest from the sun in June, than when it is nearest in 
December, a fact which is to be explained by the northern 
hemisphere (turned toward the sun in June) having so 
much more land than the southern. So, the northern 
hemisphere being three millions of miles nearer the sun in 
winter than in summer, while the southern hemisphere is 
the reverse, the northern winter ought to be warmer and 
the northern summer cooler than the southern ; but this, 
too, is the opposite of the fact, for the southern summer is 
more than 11° Fahr. cooler than ours, while its winter is 
nearly 5° Fabr. warmer. The immense differences of 
temperature of places in the same latitude, sometimes 
amounting to nearly 30° Fahr., can also be traced, in 
almost every instance, to the distribution of land and 
water and of windsand currents, Sir Charles Lyell further 
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argues that the existing distmbution of land ig so extremely 
irregular—such an undue proportion being near the Poles, 
while there 1s such a deficiency at the equator and in 
the south temperate zone—that whatever differences may 
have occurred in past tıme, they can hardly fail to have often 
been such as to cause a more uniform climate. Therefore he 
believes that if the poles were tolerably free from land, so as 
to admit of the uninterrupted circulation of the warmer equa- 
tonal waters and to afford no lodgment for great accumula- 
tions of snow and ic¢, a glacial epoch would be impossible 
even during the most extreme phases of excentnicity. 

We have now much evidence to show that three distinct 
modifications in physical geography occurred just before or 
dunng the Glacial epoch, which would each tend tg lower the 
temperature The first is the submergence of the Sahara, 
which would have caused the southerly winds to be charged 
with aqueous vapour, condensing on the Alps into snow in- 
stcad of being, as now, dry and heated and acting powerfully 
to melt the glaciers. The second is the submergence of 
Lapland, which would have admitted the cold iceberg-laden 
waters of the Arctic Sea into the very heart of Europe 
The third is the probable submergence of part of Central 
Amenica, causing the Gulf Stream to be diverted into the 
Pacific. The only proof of this is the fact that one-third 
of the known species of marine fishes are absolutely 
identical on the two sides of the isthmus of Panama; but 
It is impossible to conceive any means by which such an 
amount of identity could have been biought about except 
by a recent, if only a temporary, communication. A sub- 
sidence and clevation no greater than what occurred in 
Wales about the same time—as proved by Arctic shells of 
existing species in drift 1,300 feet above the sea—would 
have effected the communication by a broad and deep 
channel. Now if any two of these changes of physical 
gcography occurred together, we may be sure that a very 
small increase of excentncity would have led to a more 
severe glacial epoch than would be possible, under existing 
conditions, with a much lager excentricity. We must 
keep this in mind when attempting to fix the most pro- 
bable date for the last glacial epoch. A. R. WALLACE 


FARADAY 
The Life and Letters of Faraday. By Dr. Bence Jones, 
Two vols, 8vo. (Longmans, 1869 ) 
JF none but Apelles was fit to paint Alexander, where 
shall we find a biographer worthy of Faraday? 
Shoitly after his death, many sketches of his character 
and work appeared, among which that of De la Rive may 
be specially mentioned. These were succeeded by Tyn- 
dall’s two Friday evening discourses on “ Faraday as a 
Discoverei,” which were afterwards embodied m an ad- 


mirable little book. But a more complete biography was 
wanted, and the question was frequently asked, “ Who 


_ understood him sufficiently well to draw his portrait?” 


Eventually it was rumoured that the materials had been 
placed in the hands of Dr. Bence Jones. First there 
appeared an unusually long obituary notice in the Pro- 
ceedings of the Royal Society, consisting of little else 
than a catalogue of the papers published, lectures deli- 
vared, reports written and honours won by the great 
philosopher in each year dumng half a century; showing 
that Dr. Jones had a rare collection of interesting docu- 
ments, so as to whet our appetite for the coming work. 
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Now it is before us— The Life and Letters of Faraday ` 
—in two goodly octavo volumes, 

The preface tells us what we are to expect : not a com- 
plete likeness either of the man or of the philosopher ; but 
a kind of “ autobiography ”— for, as the author truly says, 
“from his letters, his laboratory note-books, his lecturc- 
books, his Tnnity-house and other manuscripts, I have 
arranged the materials for a memorial of Faraday in the 
simplest order, with the least connecting matter.” Ihe 
very abundance of that material was a source of embai- 
rassment, and the necessity for omissions seems to have 
been felt more strongly as the work advanced; so that 
while very nearly half the first volume is devoted to three 
years of Faraday’s life—when he was between twenty and 
twenty-three years of age and before his “ earlier scientific 
education at the Royal Institution ” commenced—the latter 
years of his life are so rapidly passed over, that some of 
his latest scientific work—for instance, the adjustment of 
apparatus in lighthouses—is not even alluded to. 

An autobiography has great advantages, especially when 
it 15, as in this instance, an unconscious one ; but it 13 not 
without its defects. It gives a picture only from onc 
point of view, and Faraday was too modest always to do 
himself justice. We want to know what impressions othc 
people formed of him, and those who have enjoyed his 
company would wish to find, in the book, some refles of 
his own brightness, some of those characteristic anecdotes 
which are told in scientific circles. The best, almost the 
only sketch of this kind in the book, is by one of his 
nieces, Miss Reid, who gives charming details of her 
uncle’s treatment of her when a httle girl, and of his 
habits both at work and play. Tyndall’s book, though 
professing to descnbe Faraday only as a discoverer, gives 
a far more vivid impression of the man. I propose at 
some time to write down my own reminiscences of him ; 
but at present there is not room to deal with more than 
the way in which heis presented to the world in the “Life 
and Letters.” 

The career of Michael Faraday was marked by steady 
progress rather than by stnking events; there were few 
changes in his life save such as rose naturally from lus 
increasing knowledge and ever-growing fame. We find 
him born in London in 1791, of poor parents, taught little 
more than the rudiments of reading, writing, and arth- 
metic; beginning active life as an emand-boy al a 
booksellers in Blandford Steet, and shortly afterwards 
apprenticed to a bookbinder. Here, however, we see him 
taking every opportunity of gaining knowledge, making 
experiments in nafural science, and presently, on intro- 
ducing himself to the notice of Davy, obtaining the post 
of assistant in the laboratory of the Royal Institution. 
That was in March 1813. Hus travels mth Sir Humphrey 
about the Contincnt, fora year anda half, are minutely 
described in copious extracts fiom his diary and his 
letters home: we sce here how he came into contact with 
many other bright intellects, and learned what to copy 
and what to avoid. In 1816, at the City Philosophical 
Society, he gave his first lecture, and, in the Quarterly 
Fournal of Science, he published his first paper 
—on Native caustic lime—the beginning, in cach case, 
of a semes which for many years delighted and 
instructed his contemporaries. In 1821 commenced his 
happy domestic life, through his marriage with Miss Sarah 
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Barnard. Immediately afterwards he became a member 
of the Sandemanian Church, in which eventually he held 
the office of elder, and frequently preached. When he was 
appointed Director of the Laboratory at the Royal Insti- 
tution, in 1825, his first act was to invite the members to 
evening meetings with experimental demonstrations, thus 
commencing the Friday*evening discourses, while in the 
same year he started the juvenile lectures at Christmas. 
Eight years afterwards he was appointed Fullerian Pro- 
fessor of Chemistry. He continued to discharge these 
various duties at Albemarle Street till failing healto 
1endered it impossible. During this time we see Faraday 
working often for the Government and regularly for the 
Trinity House, while the researches in his laboratory were 
_hever intermitted, except through illness. To enumerate 
his investigations here would be out of the question, but 
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was desired by the great as well as by the wise of the 


earth. He received unsought no fewer than ninety-five 
honorary titles and marks of merit, while both the Royal 


Society and the Royal Institution in vain requested him 


to become their president. 

The book consists in a great measure of Faraday’s own 
words; to a few intimate friends, as Mr. B. Abbott, 
Huxtable, his wife, Schinbein, and De la Rive, both father 


and son, he poured out his thoughts in a rich stream. - 


From these various writings it is very tempting to make 
extracts. Here are two or three ;— 

_ “The philosopher should be a man willing to listen to 
every suggestion, but determined to judge for himself. 
He should not be biassed by appearances; have no 
favourite hypothesis; be of no school and, in doctrine, 
have no master. He should not be a respecter of persons, 
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all students of science will remember Something of what he 
accomplished in the liquefaction of gases, the preparation 
of steel and optical glass, the ventilation of lighthouses, 
‘and, especially, that magnificent series of researches in 
electricity which extended from 1831 to 1855, comprising 
the induction of electric currents, the ev6lution of electri- 
city from magnetism, the explanation of the voltaic pile, 
- with the definiteness of electrochemical decomposition, 
the influence of magnetism on a ray of polarised light, 
diamapnetism, the polarity of bismuth and other crystal- 
line bodies, the effect of heat on magnetic force, as well 
as the mutual relation of these various powers of nature. 
These discoveries were made known principally in the 
“ Philosophical Transactions,” extending his reputation so 
much that, though living in great simplicity, his friendship 
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but of things. Truth should be his primary object. If to 
these qualities be added industry, he may indeed hope 
to walk within the veil of the Temple of Nature.” 
“When a mathematician engaged in investigating 
physical actions and results, has arrived at his own 
conclusions, may they not be expressed in common 
language as fully, clearly, and definitely as in mathe- 
matical formule? If so, would it not be a great boon 
to such as we to express them so—translating them out 
of their hieroglyphics that we also might work upon them 
by experiment? I think it must be so, because I have 
always found that you could convey to me a perfestly 
clear idea of your conclusions, which, though they may 
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give me no full understanding of the steps of your process, ' 


gave me the results, neither above nor below the truth, 
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and so clear in character that I can think and work for 
therm.” 
“I do think that the study of natural science is so 


glorious a school for the mind, that with the laws im- | 


pressed on all created things by the Creator and the 

wonderful unity and stability of matter and the forces of | 

matter, there cannot be a better school for the education | 
oie mind, » 
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his imagination,—as a man, truthfulness, kindness, and 
energy. He speaks also of the great influence of 
rcligion on his character, 

To form a complete conception of Faraday we must 
picture him calmly, patiently, and honestly asking questions 
of nature in his laboratory, and following up the intui- 
tions of his genius; now chatting with his friends in a 


(strain of a sympathy or genial playfulness, then 
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DOOKSALLER’S SHOP IX DLANDFORD STREXT WHERE FARADAY WAS APPREWTICXD 


For giving us this correspondence we owe no small 
debt of gratitude to Dr. Bence Jones, who has also enriched 
the biography by letters which Faraday received on 
various occasions from many eminent men. In conclu- 
sion he enumerates what he conceives to be the chief 
characteristics of the subject of his memoir: asa philo- 
sopher, the trust which he put in facts, and the power of 


giving forth the results of his own or others’ discov erics 
to large and rivetted audiences with perfect simplicity of 
thought and language; expenmenting before them with 
marvellous dexterity ; writing learned papers and invent- 
ing useful apphcations; but ever enriching mankind both 
by the wealth of his discoveries and the beauty of his 
example, J. H. GLADSTONE 








OUR BOOK SHELF 


cad Fike and its Productsa.—4n Account of recent Inves- 
tigations concerning the Value o A Sorghum in Sugar 
roduction, Gc. &c. By F. La Stewart. (Lippencott : 
Philadelphia. 8vo. 1869. London: Trubner.) 


Mr. STEWART informs us that sorghum was introduced 
in 1854 into the United States from France, whither it 
had n carricd from China. It is now grown on a 
large scale and quite successfully, in North America. 
The little treatise now before us is intended as a manual 
for the manufacture of p and sugar from this plant. 
the author has divided his work into thirty chapteis, 
treating consecutively of the history and cultivation of the 
sorghum, the extraction of sugar from it and the mode 
of utilising the various waste products obtained. 

Mr. Stewarts manual may be read with interest, not 
only by manufacturers—who will find it most practically 
written—but by all who feel a pleasure in the success of 
economic chemistry. The author does not, however 
carry his description so far as the final stage of a finished 
process. He seems to have contented himself with writing 
mercly for faimers of about 75 acres, and instructing them 
how to prepare on their own land “a g olden syrup, unex- 
celled either in colour or flavour by the best products of 
the refinenes” (p. 153), or “a fair yellow sugar.” This 1s 
not the proper condition of a great national industry. The 
epee a manufacture of sugar, indced, can hardly be 


attained without the concentrated cffort of a large capital, 
aided, even then, by considerable special knowled The 
class of cultivators descnbed by the author would consult 
their own advantuge by contenting themsélves with the 
humbler office of contributing the raw material. 


Vegetable Essences.— Die Pflanszenstoffe in chemischer 
physiologischer, pharmakologischer, and foxicolo- 
gischer Hinsicht. Bearbertct von Dr. Aug Husemann 
und Dr. Theod. Husemann. Erste Lieferung; Bogen 
1—16. (Berlin: Springer, 1870, London: Wham s.s 
and Norgate.)° e 

THE first section of n important work on those products 

of the vegetable kingdom which are of impoitance to the 

chemist, the physiologist, and the physician. These 
substances the MM. a aly as follows :—A, 

Simple combinations ; (1) Bases or alkaloids ; (2) Acids, 

both those of general distribution and those of special 

development; (3) Neutral substances, with the same 
distinction. B, Compound substances ; a) Volatile oils » 

(2) Resins ; y Fats. In each section the substances are 

arranged under the natural orders to which the plants » 

belong ; and we have an account of their discovery, mode 
of preparation, properties, composition, products of 
decomposition, behaviour with vanous reagents, and 
physiological and toxological effects. The HaT art 

fies not Tan the oids. w. b. 
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The quantity of liquid discharged by a capillary tube 


ON THE DAILY LABOURING FORCE OF THE | ina given time is iffversely proportional to this resistance, 


HUMAN HEART 
I]. 


JT remains for me to explain the manner ın which the 

two elements of the calculation of the daily labouring 
force of the heart (see p. 255) have been ascertained. These 
elements ay a capacity of the left ventricle of the heart, 
and the hydrostatical pressure of the blood inside the 
ventricle at each pulse. 

The average capacity of the left ventricle is ascertained 
by filling it with melted wax, at a pressure equivalent 
to that of oft. vertical, of blood; and afterwards weigh- 
ing the solidified wax cast of the ventricle and com- 
paring its weigh! with that of a known volume of 
the same wax. In this manner, it has been found that the 
average capacity of the left ventricle does not differ much 
from 3 ounces. 

In the unavoidable absence of any direct expenment on 
the hydrostatical pressure of the blood in human arteries, 
we are obliged to have recourse to indirect methods of 
estimating its amount. The first attempt made by me 
was the following :-—-On the 2and of March, 1863, I had 
an opportunity of witnessing the removal of a large fibro- 
calur tumour from the left groin of a Tade AEE, large 
sized man, in the operating theatre of the Meath Hospital. 
In the course of the operation, the external epigastric 
artery (which appeared e to feed the tumour) was 
divided, and before it could ligatured, strong jets of 
blood were thrown from it in various directions t the 
floor of the theatre. I noticed, as the poor fellow struggled 
on the operating table, that the jets of blood fell short, or 
enjoyed alonger range, according to the angle of elevation 
of the orifice of the bleeding artery, and that there was a 
certain Maximum on the floor of the theatre, which 
was not exceeded. Having afterwards measured the 
vertical height of the Satie | artery, and the horizontal 
distance of the squirts of blood corresponding to the 
maximum range, I found them to be 3 ft 6in. and 8 ft. 
respectively. From these data, I readily calculated (by 
the parabolic theory of maximum rarge o poene ona 
descending inclined plane) the velocity of the blood issuing 
from the orifice of the artery, and found if to be 12905 ft., 
corresponding to an hydrostatcal pressure of 2°586 ft. 

This result, although of great value, leaves us still in 
ignorance of the hydrostatical pressure of the blood in- 
side the arteries when they are intact ; for, owing to the 
wonderful perfection of the mechanism of the heart, its 
force of contraction is exactly regulated by the resist- 
ance it is compelled to overcome, and as soon as a 
latge artery is opened, the heart instinctively feels that 
the resistance 1s lessened, and spontaneously reduces its 
force of contraction, to correspond with the diminished 
resistance of the circulaton. The beneficial effects of 
this remarkable property of the heart, in the case of 
wounded arteries, are evident, for its reduced force of 

“Contraction greatly diminishes the lossof blood, 

Dr. Hales, in the course of his Heemastatics, remarks 
that the blood did not spout much higher than 2 feet from 
the wounded artery of the horse, although the pressure 
inside the arteries, when the circulation is complete, 
exceeded 9 feet of blood. The difference in the force of 
the heart in the two cases arises fromethe resistance 
offered by the capillary circulation. 

We find ourselves, therefore, obliged to estimate the 
force of the haemastatical pressure in the human arteries, 
not by direct experiment, but by the following indirect 
reasoning, ; 


The experiments of Poiseuille on the discharge of 


liquids through capillary tubes, prove that the resistance 
offered ee tubes is directly proportional to the length 
of the tu 


their cross sections, i 


and inversely proportional tọ the squares of | paper on the force of the heart. 


and may be expressed by the following formula :— 


4 
ÖGA i 
In this expression Q denotes the quantity of liquid dis- 
charged in a given time, Á 1s a conatane A daoia the 
charge or h tical pressure, and g and / are the 
diameter and length of the capillary tube. 
_ Now, there is reason to believe that in animals, similar 
in aes the arrangement and structure of the capillaries 
are such that the ratio of the squares of their cross sections 
to the total lengths of the capillaries is practically con- 
stant, as may be proved from the following comparison 
of the sheep and dog. The left ventricle of a sheep’s 
heart, according to Hales, contains 1°85 cubic inchés, and 
its pulse beats 65 times in a minute; the quantty of 
blood passing through its capillaries in a given time being 
obviously proportional to the product of these two quan- 
tities. The hemastatical pressure in the arteries of the 
sheep (Hales) is 6°46 feet of blood. 
If we bring to the left hand side of equation (1) the 
quantities depending on capillary resistance, we find 
&# Q «x85 «6 
The number thus found is to be 1egarded as the capillary 
coefficient of the sheep. The average of the capacities of 
the left ventricles fee dogs measured b br. Hal 
was 0'954 cubic inches; and the average EE, 
eia in the arteries of sixteen dogs, was 4'75 ft of 
lood; while the pulse of the a en ninety-seven times 
in the minute, on an average. ence we can obtain the 
capillary coefficient of the dog, 
re Z 0954 X 
AX Tez 475 
The sheep and dog differ from each other, as much as 
man and the horse do, in sue of heart and rate of pulse; 
they also differ in hsemastatical pressure; yet, notwith- 
standing these differences, the capillary coefficient depend- 
ing on them all, comes out to be nearly the same in both 


The capillary coeficient of the horse is double that of 
the sheep and dog, ene Let the resistance to circula- 
y 


rm 19°6, 


tion in the horse is only half that of the smaller animals, 
The left ventricle of the horse contains 10 cubic inches, 
the rate of pulse is 36 beats in a minute, and the average 
hæmastatical pressure is g'iq ft. of bood. Hence we 
find for the capillary coeficient in the horse 


& Q 10x36 : 
ES om gig T393 


I now assume that the capi coeficient in man is the 
same as in the horse; or, in other words, that man bears 
to the horse, in regard to blood circulation, the same 
eelation as the dog bears to the sheep. 

On this assumpton, the hamastatical pressure in the 
human arteries may be thus found. The human heart 
has a capacity, in its left vertricle, when in action, of 3 
ounces, or A cubic inches, and beats 75 times in a 
minute. Solving equation (1) for 4, we find 

A= 
Axe 
Substituting for Q, the product of the capacity of the ven- 
tricle and rate of pulse; and for the capulary coeficient, 
its value in the horse, we obtain 


5'2 X 75 
A 3933 9°923 ft. of blood. . 


This is the hamastatical pressure used in the preceding 
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LETTERS TO THE EDITOR 


[The Editar does not hold Aisnsadf responndle for opinions expressed 
by Ais Correspondents, No notice is taken of anonymous 
com meusrcatiens. | 


Scientific Queries 
May I venture to ask you, or one of your readers, for info ma 
tion on the following points :— 
1, What is Le Verners Law of Storms? 
a. What the latest state of our knowled regarding the 
peculiar changes undergone by the Mexican Axolotls during their 
metamorphoses ? Have mmuar to those observed in 1866 
by Dumeénl been noticed in the Zoological Gardens or elsewhere’ 
ave any observations regaiding ion in the so-called 
Pereniobranchiates been made on any other animals besides the 
Axolotl and the Siredon ? 
" 3 Where con I find any account of the earliest observations 
on the nesting ts of the Hornbills, as described 
by Wallace? I see that Captain Layard has sent e note on this 
subject to the Zoological Society, but I have no means of ascer- 
t what he states. 

4. Ina lectrie published by Blanchard in the Revue des Cours 
Scientifiques a few months on the ae led of Natural Hu- 
tory in the Departments of France (excluding Paris), I see that 
a medal has been lately awarded to aa for his entomologi- 
cal researches. Are these recent es, or aie they those 
described several years ago by Mr. (now Sir John} Lubbock in 
the Natural History Review ? 

f: Is it not the general opinion of your readers that Sir Jobn 
Lubbock would confer a great favour on those who the 
fust edition of his Prekistorte Times, 8 sharers ın the form of 
a pamphlet the chief additions which me introduced into his 
second edition ? Fie RS, 


Haze and Dust 


De TYNDALL, in his lecture upon Hare and Dust, says “that 
if a physicuan wishes to hold back from the lungs of his patient, 
or fiom his own, the germs by which contagious disease 15 said 
to be propagated, he will employ a cotton-wool respirator ;” 
and, further on, “time will decide whether in lung disenses also 
the woollen ap praia cannot abate umtation, if not arrest decay.” 

May I ask uf there us any necessity for the unsightly respirators 
one sees over the months of people duriag the winter months 
and cold evenings? Has not Nature aleady provided us with 
an efficient one—one which, on iment, will doubtless piove 
to be quite as trustworthy as the artificial one, without any of its in- 
convremences? Irefe to the hair-sieve with which the sinnosties 
of the nasal are supplied ; the hairs besetting its 
freeang the indrawn air from contaminating particles of dust, whilst 
it 1s effectually wa:med in its inward | : 

‘That the ar is thus filtered might, Pine: be ocularly demon- 
strated by inhaling eaclusively through the nostrils, and then 
lab lam the glass tube, when the floating matter will be 
found t, baving been aeste in the nose; I suggest this 
experiment, because, from the eminent professor applying a 
handful of wool to his wourk and nese, I infer that he ae 
give his natural respirator a fair chance of showing its capabi- 

eL 

Aput fiom the use of respirators, ex passasi, I ma 
be allowed to echo the opimon of our Dek medical le pa 
that the mouth is not że organ for respiration ; if it were, aicaill 
we not find the olfactory nerves developed there also? By 
respi throngh the mouth you do not pioperly exercise your 
sense of smell, you allow the hairs lining the nasal cavities to 
dwindle away and become suppressed through non-use, and 
finally, you clog up the minute tubercles of the lungs with all 
kinds of rotten matter. 

It 1s a well-known fact, that people who habitually breathe 
thiough the nose are less linble to infectious diseases and pulmo- 
nary complaints, one very common benefit derived by such who 
sleep with the mouth closed, is that they never awnke with the 
painful and disagreenble sensation produced by a parched throat 
and ciacked lips. This may be n small matter, but I think it is 
dese: ving of attention. hen we break Natuie’s laws we must 
pay the penalty. AL 


° The Solution of the Nue Problem 


I HAVE 1ead with much pleasure Mr. Keith Johnston’s 
remarks in your impresmon of the 27th ult. on the subject of 
Dr, Livingstone’s eaploiations, not only because they manifest 
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an intimate acquaintance with the general physical features of 
the field of inquiry and a prope: estimate of the merits of the 
question ; but because they hela ts establish the coireciness of 
my opinion, that the Chambere and its lakes belong to the Nile 
a I have only to explain 
that, in my letter of December ist (NATUR, No, 9), I did not 
“give the opimion that the 1ver which forms the main part of 
the gieat travellen’s latest discoveries Is ‘he Acad sireawi of the 
Nile,” but merely said that it “joins” it. 

On the question of levels your co dent is substantially 
correct, and uf he will look to the /Justrated Travels of the Ist 
inst , he will see how far I agree with bum. Fiom Dr. Livingstone’s 
statements ıt appears that the general drainage level of the 
basın of the Chambeze does not exceed 3,000 feet ; and it is nol 
improbable that in the e of the wates northwaids on thie 
west side of Tanganyika, they fall two or even three hundred 
feet lower, so as to descend nearly if not entnely to the level of 
the Albert Nyanm. But even uf this be the case, I fail to see 
how the difference in height, however small, “could not give a 
sufficient lowness to the latter lake (Albert N } to allow 
this river (Chambeze) to flow down to it thiough the five depi ees of 
latitude which separate them.” The levels of the Lakes Liemba, 
T yika, and Albeit Nyanza—of which the fist 1s in about 
10° & lat. and the last has its northern end in about 3° N, Lat, — 
are respectively ceres 2,800, 2,844, and 2,720 feet; and as the 
continuity of these three bodies of water is assumed by Mr. Kerth 
Johnston, it follows that there is here a virtual dead level ex- 
tending over not five, but ¢hsrfeen demees of latitude, o1 750 

aphical miles! Tf then it is possible for the waters of Lake 
ti the head of Livingstone’s ‘eastern line of drainage,” 
to flow into the Albert Nyanza, it is equally possible for those 
of the Chambeze and its lakes, forming that traveller’s cential 
line of dia to do so, 

In his last letter from Uji, Dr Livingstone says that ‘‘ the 
western and central Imes of converge into an unvisited 
lake west or south-west of this ”—that is dio situated in the 
unexplored regions west of T ika, in the noith-noith-west 
direction in which he saw ihe Taslaba (as he calls the lower 
course of the Chambeze) flowing, after ıt had emaged fiom the 
qack in the mountams of Rua, noith of Lake Moero. This 
“anvisited lake” 1s evidently the Lake Chowambe of the 
travellers former communications, which by his now calling 
Bakers Albet Nyana by the name of ‘‘ Nyigi Chowambe,” he 
would seem to identify with it. But this is quite consistent with 
Bake.’s own statement, that, to the south of about 1° 30’ S. lat., 
the Albert Nyanza ‘‘turns suddenly to the west, in which 
direction its extent uw unknown.” 

Chowambe,” and this “ unvisited 
lake west or south-west of Uji,” are, therefore, one continuous 
body of water, which, on the lowest level of all, must 
form not merely the ‘‘western line of drainage,” but the wun 
drainage of the upper Nile Basin ; and as, on its eastern side, it 
is the 1ecipient aE the waters of the lakes Victona Nyanza and 
pena st hae so OD its western side, it receives those of the 
greal e discovered by Signor Piagga, with an elevation (as I 
leve) of fou or frye thousand feet. 

This is entirely in accordance with the opinion I have always 
entertained that the water-paiting between the basin of the Nile 
and those of the i:vers flowing into the Atlantic—the Ogowai 
the Kuango (Congo), the Kwanza, and the Kunene—is on about 
the twentieth meridian of east longitude, as it is, in fact, mu kgg 
on my maps of “ Tite Basin of the Nile” of 1849, 1859, and 1864. 
The Afoezamba range of mountains, mtuate to the east of the 
Portuguese colony of Benguela, on the west coast of Afnea, 
forms the southem extremity of this water- and it 
is in these mountains that I find the head of the peat 
river, which with the Lafira forms Livingstane’s “ westein line 
of drainage,” op as it should be more correctly d ed, the 
main stream of the Nile. This river ıs the Ba or 
Loke, whose sources are in the forests of Quibokoe or Kibokoe, 
on these Mossamba Mountains, within 300 miles of the Atlantic 
Ocean ; which river was ciossed by Dr. Livingstone within 
160 or 170 mules of its head, on Febmary 27th, 1854, in his 
advent ous journey across the African continent, and is ibed 
by hım in page 332 of his ‘‘ Mussio Travels,” and 
the lower course of which river was followed down by 
the Hungaran traveller, Ladislaus Magyar, in 1850, as far as 
about 6° 30'S lat, where he heard ikat ut fiowed eastward into 
Lake “ Nhanjo°—ea statement strikingly in accordance with 
Mr. Cooley's assertion, adverted to in my former communica- 


“Albeit Nyanza,” ‘ Nygi 
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tion, that “ the drainage of the Cazembe’s country is all into the 
Nyanza on the east.” 

The Nile of Earp, in thus having its source at the opposite side 
of the continent of Africa, within ea short distance that ocean 
into which it does ææ flow, only follows an almost general law of 
Nature. In the Athenauai of July 22nd, 1865, when commenting 
on Sir Samuel Baker's announcement of his discovery of the 
Albert Nyanza, I compared the Nile and its Lakes with the Po 
and its Lekes, pointing out how the two rivers have some of 
their sources in savmy mountains, not at the extremity but at the 
side of their respective basins, Dr. Livingstone’s present dis- 
coreries seem to establish the fitness of this companson, and to 
extend it. For as the Po, whose exit is in the Adriatic, has its 
head sources in the Cottian and Maritime Alps, within a few 
miles of the Gulf of Genoa ; so, in like manner, the Nile, which 
flows into the Mediterranean, has its head on the Mossamba 
Mountains, within o mules of the Atlantic Ocean. 

The spot which | have thus discovered to contain the hitherto 
hidden Source of the Nile, and so to ieveal ` 


; —flucri causas per secula wata latentas, 
Igootumgue caput, ` - 

is the mos remarkable culminating point and water-parting 
of the Afncan Continent, if not of the whole world; for, 
within the space of a degiee east and west (between 18" and 19° E. 
long.) and half as moch north and south (between 11° 7 12° 
S. ft} it includes not only the head of the mighty Nile, which 
rons northwards over one-eighth of the entire circumference of 
the globe, but lkewise those of the ( ), the 
Kuanra and the Kunene flowing westwards; those of the Knivi 
and the Kubango running to the south; and that of the. Lunge- 
bunpo having its course eastward and forming the head stream 
of the Zambesi. It is, in fact, what L.have been endeavouring to 
determine since 1846, ‘‘the Apare of the con- 
tinent of Africa, the cential point of division between the waters 
flowing to the Meditenanean, to the Atlantic, and to the Indian 


Ocean” irc Meeps nk E iad ET 
p 82); a Whew to Leke Nyamt, or some other depression In 
the interior of the continent. 

Bekesbourne, Feb, 2 CHARLES BEKE 


Analogy of Colour and Music-—-Supernumerary 
Rainbows 

IN what I saw of a recent discussion in 
analogy between the colours of light and musical notes, I did 
not obstive any reference made to an analogy on this subject, 
published, I believe, in 1845, by Prof, Mossottl, of Pisa. The 
analogy is pointed out at the end of a paper concerning the dif- 
fraction This spectrum, the disposition of the colours 
in which depends solely on the mare re are has its point of 


your paper as to the 


maximum brightness in the middle, w this pega is 
occupied by a shade of colour iather negrer to the E than 
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; an sali aig aa spectrum formed by refrac- 

tion baa ity certain fiint glass prism which belonged to Fraun- 

hoffer. ordinate of Cao ea te ae Gok ea, 

represents the intensity ô each placa o 

The curve drawn above fig. 2 is that dus to 

F offer’s actual observations with the prism above referred 

to. The intensity of the ia. the palga ourhood of the prin: 
cipal lines is gren by him by the following numbers :— 


B C D E F Gi! H 
032094 4 48168 3r 0056 

These intensities were determined by comparigon with the light. 
of a lamp placed at various distances, It is hard to say, however, 
what physical and physiological facts are included im these numbers. 
The curve given m fig. I is constructed by Mossotti analyti- 
cally, on a principle which amounts to this :—He takes hold of 
the spectram in fig. 2, and shifts it so that the fixed lines come 
into the positions of fig. 1, and decreases or increases the ordi- 
nate representing the brightness in the neighbourhood of each 
fixed Line in exactly the proportion that the spectrum has been 
i of that line. The 


ae uares, so as to représent with sufficient accuracy the truth 
at the lines, 

Following a method: similar to that adopted by Newton, 
Moesotti supposes the spectrum in fig. 1 to be bent round the 
complete circumference of a circle, and he finds that if x be the 
wate- in mullionths of a millimetre at a point distant by 
an arc w circular measure is z, from the biigbtest portion of 
the spectiom, then z iz given for the fixed lines with sufficient 
accuracy by the formula 

x = 553°5 + 184'5 È» | 

ing this formula to the ends of the it constrains 

the longest wave- to be 73, and the shortest 369 milllonths 
of a millimetre. is result Mossottl regaids as sufficiently 
near the actual wave-lengths of the extremities of the ; 

The longest and shortest wave-lengths taken in conjunction 
with the wave- of the brightest part of the diffraction 

and of fixed lines BCD EFGH form ten ware- 


which Mossottt thus compares with the notes’ of the 
diatonic scale :— 


r L L G 3 Bee: I3 j 
235 >? 4 3 18 2 3 8 
I I I I I I I 


738 688 656 589 553°5 526 484 429 393 369 
— B C D — E F G H — 


The fist line represents the number of nibretións necessary to 
produce the notes of the diatonic scele. The numbers in the 
second line have the same ratio as the numbers in the first, and 
therefore the denominators of these fractious represent the wave- 

of the ve notes. The filed. (ine seprments the 
lengths ın milli of a millimetre of the waves corresponding 
to the lines respectively placed under them, 

I need not here give any opinion as to the utility or inutility of 
mel analogici bur $ pou glad if this letter should call the 
attention of any of your readers to the remarkable symmetry of 
the diMaction spectrum, which is in fact Nature’s own ical 
method of exhibiting the numerical wave-lengths w 
spond to each part of the 

Tiimty Cullege, Cambri Feb. 9 Jaugs STUART 


e IN your journal of J aoth Mr. Grove has honoured my 
little note un ‘f Colour and Music” by a letter on the subject, in 
which attention is directed to a rainbow, or series of rainbows, 
awiku the primary. Mr. Grove asks if a description of thus 
phenomenon has been published, and whether the effect may 
not be a repetition of tbe colours of the specthum after the 
manner surmised by Sir John Herschel. I will endeavour as 
briefly as possible to reply to these ies, 

So far as I can trace, the mention of inner or ‘‘ supernummary” 
bows first occurs in the Phil. Trans. for 1722, p. 241. It is 
there described by a Dr. Langwith, who had seen the phenomenon 
no Jer than four times in the course of that year. ane occa- 
ever ar a se i? that he is able 
to give the following caeful descnption. nder the usual 
primary bow, Dr. Langwith mys, ‘was an arch of green, the 
i eal maton pei inclined to bright yellow, the lower to a 
more 
reddish purple and two of under all a faint appearance of 
another arch of purple, which vanished and returned several 
times so quick that we could not readily fix our eyes on It” 


con é= 


usky gieon ; under this were altenately two arches of 


= eee 
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I do not know uf this be similar to that Mr. Grove has seen, 
but it evidently corresponds with the appealance Mr. Newall 
descuibes in your journal for January 27th. The neat mention 
of inner 1ainbows is in the Phil, Trans. foi 1749, p. 193, when 
Mr. Darval, the then secietary of the Royal Society, corroborates, 
fiom his own eapenence, Dr. Langwith's descuiption. Dr Thos, 
Young neat refers to the phenomenon in order to give his explana- 
tion of it in the Phil. Trans. for 1804, and he also twice alludes 
to ıt ın his published lectures on Natural Philosophy. Further, 
at p. 374 of his ‘‘Optica,” Brewster descnbes supernumerary 
bows that, at different times, he has seen within the pnmay 
rainbow; and, also, he mentions an analogous appearance ob- 
seived without the secondary, a fact previously surmised by Dr. 
Young. 

An explanation of the phenomenon 1s first attempted by Dr. 
Pemberton (Phil. Trans. 1722), who classes it with the colours of 
thin plates, according to the theory of “fits” Dr. Young, in 
his paper on Physical Objects (Phil Trans. 1804), disputes Dr. 
Pembenton’s explanation, and shows that the ap ce is 
leadily explicable by the interferenco of two ciis of light, 
a Seared reflected from the posterior surface of the drops of rain. 
The drops must, in this case, be between hth and yth of an 
inch in diameter. Evenmg appenis to be the time these super- 


num bows ale generally seen, and invariably they me ob- 
served beneath the ngger part only of the p . Hence, 
I presume, the phenomenon ıs similar to the difhaction colours 


seen in the cloud that is precipitated when the first portions of 
fur ue promptly removed fiom a receiver. 

I have, in conclusion, to thank Mr. Grove for pointing out, 
in his second letter, that the word ‘‘coirelation ” imphes too 
much when applied to the relationship of colour and muse. 
‘“ Analogy ” 1s ceitainly far more appiopnate to express what is 
meiely a pmalleism, and not a necessary or complementary 
relationship between light and sound. 

Woodlands Grove, Islewoith, Jan. 29 W. F. BARRETT 


P. S.—Since the foregoing letter was written, —which was sent 
to yom office on the date it —several contributions on the 
subject of my ‘‘note” have appeared in your journal I will 
not now ventwe to intrude futher upon your space, but, with 
your permission, shall reply to your other correspondents in a 
subsequent letter. W.F. B. 

Febiumy 12 2 


Sensation and Perception 


HAVING in the Yeurnal of Mental Science tried to show how 
Sensation and Intellect me ed from each other, allow 
me to state, in regard to Dr. Bastian’s views on this head, that 
Dr. Lockhart Claike, after a carefol review of what has been 
written on Sensation, rejects Sir W. Hamilton’s statement that 
“it ag seth impossible to discrmimate, with any rigour, 
sense from intelligence.” “Although, in the lowest animals, 
there is this appaient identity of sense and intelligence, which 
seem as it weie to be fused into one common state of conscious- 
ness, yet when we find them in the course of development, either 
im the foetus or in the scale of animal life, emerge each in a distinct 
and different form out of that common or indifferent state, me 
we to gnore the distinction, and assert with Sir W. Hamilton 
and Otheis, that sensation w simply a function of the intellect? 
It might with equal :eason be mamtained that there 1s no real 
difference bettreen any other two organs of the body, because in 
the ovum they we developed out of one homogeneous tissne or 

“common geminal mass.” + According to Von Baers law, ig 
scems that while m the lower animals sense and intelligence 
aie fused mto one, in the higher they become differentiated, 
cach haying a sepmate seat. When Dr. Bastian, then, 
contends, with the metaphysictans, for the identity of sense 
and intelligence, he seems to be revermng the method of 
evolution, and going back to the medley out of which well- 
defined oigans with :agrvoe! functions were evolved. He 
would make us believe that as the sense-ganglia become more de- 
fined and eliminate the rudiments of imtelligence, they assume a 
lower function than they had befoie, one not to be distinguished 
mm hind from that of the excito-motor system previously differ- 
entinted. Is this likely? As to the tagoulility of discrimin- 
ating sense fiom intelligence there are the following facts indicat- 


” Su David Brewster, moreover, refers to the occurrence, spoken of by 
eir Newall, of a dark-coloured rome between the piumary amd paisti 
y 

y 


bow a somewhat «milar dark on d Ar eert groun 
eee Young, at p sen ohie Lectures on A ieee pistes 
3845 edipon 

t Medical Cnc and Psychological Journal, vol n p. 574, ef seg 


NATURE 


407 
ing the con . Physiology shows that the eaternal object of 
the many must be revealed in e seat that is not at the periphery, 


but such an object ıs not an idea or notion; therefoie, there isa 
maiked distinction between an external object in sense and an 
idea of one in intellect. A sense-obyect may be common to two 
distinct sets of ideas, as when if is now inte: preted to be a ghost, 
now the stump of a uee. <A sense-object is antecedent to an 
ideal object, for the latter only ealsts as a iepiesentation of the 
toimer. <A feeling in sense may cause coughing or sneezing, eg, 
in spite of the veto of the intellect, A fı im sense may be w 
intensely painful as, for the time, to poralyse intellectual ener zy. 
But what about the following argument? What ıs known at 
fust hand is known as ii n, for if you say not ag it is; bul as it i 
not, you imply that it 1s not known at frst hand, but through 
something which does not even represent it, which ws absuid, 
Therefore, as sense and intelligence must be known at mst hand, 
and, as thus known, are distinguishable froin each other in many 
1 pie-eminently, the one as the sphere of objects at first 
hand, the other at second hand; the one os pertaining to fhe 
organie ego, the other to the non-organic cgo—ench must be 
known as if is, not as it 1s sol, 

Abeigavenny. W. G, DaviE3 
Tranacendent Space 

In NATURE for January 13 I was permitted, as it nere, to 
pa the prologue to the conespondence on ‘“‘Kant’s View of 

pace,” now happily, uf not satisfactorily, closed. I now ask 

ission to Lae the epilogue, in stuet reference to the sub- 

ject of my first lette. 

The most interesting period of mcubaton in Sir William 
Rowan Hamilton’s discovery of Quaternions was October 15, 
I On thet day, as he ielates in a letter to a fiiend, he was 


fiom his Observatory to Dublin with Lady Hamilton, 
when, on reaching Brougham Bridge, he ‘‘feltthe galvanic cn- 
cuit of thought c/ese ; the sparks which fell from it weie the 


fundanienal equations betvoeen 1, 7, A, exacly such” as he used 
them ever since (Vorth British Reveew, September, 1866, p. 57): 
Two days after he wiote a letter to his friend and coadjutor, Mr. 
J. T. Graves, a brother of the present Bishop of Limeuick, ving 
a most interesting nanative of his transition fiom Triers to 
Quaternwns, tu here that I found, after much search and ic- 
search, the confirmation of a notion which had floated for years 
in my mind, that Hamilton’s speculations had borne a very 1e- 
maikable relation to Transcendent Space of Four Dimensions 
The letter in question is prnted in the supplement to vol. xxv. 
(third series) of the L. E. and D. Ph: sepa Se and of 
late yeas has escaped the notice of mathematical students, en- 

as many me, in the geometncal and physical applications 
of Quaternions, It seems that after Hamuton had completed 
his Theory of Conjugate Functions, he endenrouied to obtain an 
Algebra of Pure Space, and foi this purpose employed, after the 
Germans, the symbol : to express one root of negative unity, andl 
introduced a new symbol, 7, to express another ioot of negative 
unity. Fwther, he employed an opemnt, 4; and with these 
elements he worked out a theory of Tnpletsin which A4=7t— — 1, 
and y= —7/, while 4 remained ambiguous. Ass at Jengih, 
thatage4, and jim —4, and leaving it stil undecided whethei 
Aum Q or not, there dawned on him, as he phrases it, ‘the notion 
that we must admit, in some sense, a four sh dimension of Space 
for the purpose of calculating in triplets.” 

Now this curiously interesting phase in the generation of 
Quaternions is an admirable instance of what I mean by affirming 
Qnuadiidimensional Space to be a mathematical figment springing 
out of an otherwise uninteipietable foimula. bserve, in the 
case, what was the effect of the completion of the theory. So 
soon as Hamilton had passed fiom 7rWe's to Quaternions, and 
he had made his 4a thud root of negative unity, “Als transeen- 
dent space vanished out of thought. The ghost ofa fourth 
dimension, which had haunted Hamulton’s Triplets, was imme- 
diately laid ; and thenceforth his system wna, what he ouginally 
sought, an Algebia of Pme Tridimensional Space. ‘The haunting 
notion, thus bamshed from Triplets, took 1efuge in Qwnanes 
and other transcendent algebiaical foimulwations. To me it uw 
a spunous product of ‘mental activity,” not, even possibly or 
potentially, a fom of mental receptivity, and à Jør lari externally 
denied to experience. 

In conclusion, I protest that in denying (for Kant) to Space 
and Time the title of Forms of Thought, I do wa¢ iestiict the term 
Thought to the technical lmuits of Kant, but use it as synony- 
mous with mental activity m general, 


Uord, Feb, 14 C. M, INGLENY 
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THK OBSERVATORY FOR THE KEWALL TELESCOPE 


THE NEWALL TELESCOPE 


THE 25-inch Equatorial Telescope, commenced several 

rears ago by T. Cooke and Sona, of York, for R. S. 

, Esq., of Gateshead, 1s now so far completed that 
it has been removed from the works at York into its obser- 
vatory in Mr. Newall’s grounds, at Fern Deal. 

The completion of a telescope with an object glass of 
25 inches aperture, marks an epoch in astronomy, 
and its completion in England in places us in the 
front rank in the matter of the optical art, as we were in 
Dolland’s time. r 

The history of the pr of the manufacture of tele- 
scopes since the time aed to, shows very clearly the 
long-lasting effects of bad legislation ; for it is not too much 
to say that the duty on glass entirely stifled, if indeed it 
did not kill, the optical art in England. Hence we depended 
for many yearsupon France and Germany for our telescopes 
touch an extent indeed that the largest object-glasses at 
Greenwich, Oxford, and Cambridge are all of foreign make. 
The labours of the Germans culminated in the two magnifi- 


cent instruments of 154inches a in the observatories 
of Pulkowa and Cambridge, U.S. And then for a time 
EE E to the genius of Alvan Clarke, took the 

the 184 inch glass now beginning to do good 
work in the observatory of Chicago. This instrument is™ 
at last eclipsed by the magnificent one now being erected 
at Gateshead. 

In what we have said we have purposely omitted to 
touch upon reflecting telescopes, in the construction of 
which, since the time of Newton, England has always 
been pre-eminent, because we shall take occasion to refer 
to the reflector of four feet aperture, completed last 
by Mr. yearn of Dublin, and now erected at Melbourne 
when ıt is fairly at work. 

The o design and a pearance of this monster 
among telescopes, which wil be gathered from the 
accompanying woodcut, 1s the same as that of the well- 
known Cooke equatorials; but the extraordinary size of 
all the parts has necessitated the special arrangement of 
most of them. 

The length of the tube, including dew-cap and eye-end, 
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is 32 feet, and it is of a cigar shape; the diameter at the 
object-end being 27 inches, and at the centre of the tube 
34 inches. The cast-iron pillar supporting the whole is 
29 feet in height from the ground to the centre of the 
declination axis, when horizontal; and the base of it is 
~ 5 feet 9 inches in diameter. The trough for the polar axis 
alone weighs 24 cwt., the weight of the whole instrument 
being nearly 9 tons. i 

The tube is constructed of steel plates rivetted er, 
and is made in five lengths, screwed together with bolts 
and flanges. The plates of the central length are one- 
eighth of an inch thick, and those of each end one- 
sixteenth thick, so as to reduce the weight of the ends 
as much as possible, and avoid flexure. 

Inside the outer tube are five other tubes of xinc, in- 
creasing in diameter from the eye to the object-end: the 
wide end of each zinc tube pping the narrow end of 
the following tube, and leaving an annular s of about 
an. inch in width round the end of each for the purpose of 
ventilating the tube, and preventing, as much as possible, 
all interference by currents of warm air, with the cone of 
rays. The zinc tubes are also made to act as dia- 
phragms. | ` . 
The object-glass has an aperture of 25 inches (nearly), 
and in order as much as ible to avoid flexure from 

unequal pressure on the it is made to rest upon three 
fixed points in its cell, and between each of these points 
-arc slate three fevers and counterpoises round a 
counter which act through the cell direct on to the 
so that its weight in all positions is equally distri- 
buted among the I oe of support, with a slight excess 
upon the three fixed ones. The focal l of the lens 
is 29 feet. A Barlow lens is arranged to slide on a brass 
framework within the tube. The hand is passed through. 
an opening in the side ofthe tube, and by means of a 
handle attached to the cell, the lens may be pushed into or 
out of the cone of rays. 

Attached to the eye-end of the -tube are two finders, 
each 4 inches Pali they are fixed above and below 
the eye-end of the main tube, so that one may be readily 
accessible in all positions of the instrument. It is also 
supplied with a leaca having an 0.G. of 64”. This is 
fixed between the two finders, and is for the purpose of 
assisting in the observations of comets and other objects 
for which the large instrument is not so suitable. This 
assistant telescope is provided with a rough position 
circle and micrometer eye-pieces, and is illuminated by 
new apparatus lately described in NATURE, 

Two reading microscopes for the declination circle are 
brought down to the. d of the main tube ; the circle 
—38 inches in diameter—is divided on its face, and read 
by means of the microscopes and pri 

The slow motions in declination and R., A. are given by 
means of tangent carrying grooved pulleys, over 
which pass endless cords brought to the eye-end. 

The declination cra a handle is also at the eye-end. 

The clock for driving this P telescope oe in the 
u of the pillar, and is of tomparatively small 
ene the instrument being so Snes ers ised 
that a very slight power is required to be exerted by the 
clock, through the tangent screw, on the driving wheel 
(seven feet diameter), in order to give the necessary 
equatorial motion. 

The declination axis is of peculiar construction, necessi- 
tated by the weight of the tubes and their fittings, and 
counterpoises on the other end, tending to 
This difficulty is entirely over- 
come by ing the axis hollow, and passing a strong 
i a it, having its fulcrum imm over 
the bearing of the axis near the main tube, and acting 
upon a strong iron plate rigidly fixed as near the centre 
of the tube as possible, clear of the cone of rays. This 
lever, taking nearly the whole weight of the tubes, &c., 
off the axis, frees it from all liability to bend. 


+ 


The weigbt of the polar axis on its u bearing is 
relieved by friction rollers and weighted ievers ; the lower 
end of the axis 1s conical, and there is a co nding 
conical surface on the lower end of the trough; between 
these two surfaces are three conical rollers carried by a 
loose or “live” ring, which adjust themselves to eauallsé 
the pressure, 

e hour circle on the bottom of the polar axis is 26 
inches in diameter, and is divided on the edge,* and read 
roughly from the floor by means of a diagonal 
telescope attached to the pillar; a rough motion in RA. 
by hand is also arranged for by a system of cog-wheels 
moved by a grooved wheel and endless cord at the lower 
end of the polar axis, so as to enable the observer to set 
the instrument roughly in RA. by the aid of the diagonal 


telescope. . 
The declination and hour circles will probably be 
illuminated by means of Geissler tubes, and the dark and 


bright field illuminations for the micrometers will be 
effected by the same means. 

Mr. Newall, after the preliminary testing of this magni- 
ficent instrument at his own residence, purposes to erect 
it in some climate favourable for astronomical .obser- 
vaton. It is very unfortunate that this means in other 
words that the telescope cannot remain in England. 
It ig or should be among the things-generally known 
that every increase in the size of an object-glass or 
mirror increases the perturbating effects of the atmosphere, 
so that the larger the telescope, the purer must be the aur. 
In the absence of this latter condition, a “big” telescope is 
a-“ big evil” and skilled observers, mindful of this, ce 
the oo of their instruments when the air is not 
goo 

We may regard this telescope as a clear gain to Enghsh 
science for Mr, Newall with princely liberality has ex- 
pressed his intention of allowing observers with a ial 
research on hand to have the use of the instrument during 
certain hours. 

The observatory, of which we also give a sketch, is 
nearly 50 feet in diameter, and notwithstanding the 
enormous weight of the dome, like the telescope, it 1s 
easily moved into any To positon, 

When complete it have attached to it a transit- 
room and the observers dwelling. And this reminds us 
that Mr. Marth, so well known for his good work done at 
Malta with the Lassell Reflector and here will have 
charge of this noble instrument of research. 





NOTES 

THE anniversary meeting of the Geological Society takes 
place to-motrow, when Piofessor Hurley will deliver his addı ess, 
which, it is expected, will be of giest scientific mterest. The 
Wollaston Medal of the society bas this year been awarded to 
the eminent French Malacologist, M. Deshayes, professor at the 
Muse d’ Histoire Naturelle, and the proceeds of the Wollaston 
fund have been awarded to M Marie Roualt, who, though in 
humble circumstances, has contributed largely to the advance of 
the paleontology of France. The choice of president for the 

year has fallen on Mr. J. Prestwich—a choice which will 
be hauled on all sides with the liveliest satisfaction, 

IN 1eply to an address of last Session, Her Majesty has made 
known to the House of Commons that she will give directions 
for the cairying out of the a.rangements necessary for observing 
the trensit of Venus, which will take place in the year 1874. 

THE Rev. Charles Pritchard, of St John’s College, Cambridge, 
has been elected to the Savilian Professorship of Astronomy, as 
successor of the late Professor Donkin. Astronomers may con- 
gratulate themselves on this appointment, as Mr. Pritcharc’s 
teaching powers are of the fust order, the interest he takes in / 


* The bour circle is alo divided on its face, and read by micrometer / 
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the science is well-known, and his labours for its advance, 
especially in connection with the Royal Astronomical Society, 
have now extended over many years. 


THE President of the Royal Society hes sent out cards for 
two evening receptions, which are to be held at Burlington 
House on March 5, and Api 23 : 


We understand that 75 towns have signified their intention 
of contributing to the fund required by the British Association 
Committee on the Tieatment and Utilisation of Sewage, for 
the investigation of this subject, Manchester heading the list with 
a contribution of rool, 


AT the ensuing meeting of the Geological Society on the 23rd 
nst., a paper of especial interest will be read, on the subject of 
copper mining at deep levels in the South of Leland, experience 
haying disproved the dictum of Irish geologists aş to the non- 
existence of metalliferous strata at any considernble depth. 


THE number of candidates for election as members of the 
Royal Institution may, we hope, be taken as a fair indication of 
the daily wmecreasing interest taken in scientific matters, The 
number elected last year was forty-seven. The number of can- 
didates proposed dunng the first six weeks of the present year is 
forty-two. 

AI. NAUMANN has been elected a conesponding member of 
the mineralogical section of the Academy of Sciences in Pars, 
in the place of Sur Rodenck Murchison, who has been made a 
foreign associate. He received 27 votes out of 44, of the 
remainder 10 being recorded in favour of our countryman, Pro- 
fessor Aliller, and 5 for Professor Studer, of Berne. 


AT the meeting of the Académie des Sciences, on the 3ist 
of Janumy, M. de la Roche Poncid was erected to the place 
rendered vacant in the Bureau des Longitudes by the death of 
M. Darondeau. : 

M. ALGLAVE announces In the Revie des Cours Scientifique, 


' that the total amount subscribed to the Sars Fund, 18 now up- 


| 


wards of 16%., including the subscriptions of twenty-eight mem- 
bes of the Royal Belgian Academy, the same number of 
members of the Anthropological Society of Paria, M. Drouyn 
de Lhuys, and several membeis of the Zoological Society. We 


| have the satisfaction to announce further subscriptions to the 
' fund in this country, which appear in our advertising columns. 


mtt 


Wx hear that the eminent geographer Kiepert is about to pro- 
ceed tothe Holy Land, and spend some time there, for the pur- 
pose of personally determining geographical positions. He has 
the advantage over our Unrversity explorers, recently sent out, in 
being a skilful and expeienced geodetist, and of acquaintance 
with the country obtained dwinga former sojourn of several years. 


A COMMITTEE has been appointed to inquire into the educa- 
tion of naval officers, consisting of Rear-Admiral Shadwell, 
C.B., President ; Captan W. H. Richards, R. N., Hydrographer, 
Captain A. A. Wood, R N., Director of Naval O:dnance, the 
Rev. Dr. Woolley, Admialty Director of Education, the Rev. 
A. Barry, D.D., Principal of King’s College. S. P. Butler, Esq., 
Barrister-at-law, Richard Saintbill, Esq., R-N., Semetary. 

Prizes are offered by the Royal Belgian Academy for essays 
on the following subjects :—r. To give a r&umd of and to 
simplify the theory of the integration of equations con'aining 
partial derivahves of the first two ordea 2. A study of 
electrical currents based as far as possible on new expeiments, 
3. To fix by new researches the place to be occupied in the 
natural system, by the species Lyropodinm, SeAariadla, Pnilotum, 
Tmegtpiteris, and Phyllogiossum., 4. To descuibe the mode of 
reproduction of eels. 5. New researches to establish the 


‘ composition and mutual relations of albuminoid substances, 


The gold medal to be given for the first and fifth of these 
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questions is to be worth 4o/., that for the second, third, and 


-fourth questions, 24/. The essays must be written in Latin, 


French, or Flemish, and addressed paid to ÞE. Ad. Quetelet, the 
Perpetual Secretary, before the Ist of June, 1571, The Academy 
will require the greatest exactness in the quotations, and the 
pages as well as the editions of works cited, must be given. 


ANTHROPOLOGY is being publicly taught in Pans by one of 
the most distinguished masters of that science, Dr. Paul Broca, 
The conférences are held every Monday and Friday at 3 o'clock 
at the Anthropological Laboratory, No. 15, Rue de Ecole de 
Médecine. The instraction given hes reference chiefly to 
craniology and the comparative anatomy of man and the apes 
We also learn from Herr F. von Hauer that a new Anthopo- 
logical Society has been formed at Vienna It already numbers 
twenty-four members, among whom are several distinguished 
men of science. The society will publish a journal In a 
prospectus which has been issued it is stated that the study of 
the natural history of man has now ieached a stage in which 
active support by association appears to be imperatively needful. 

AT a recent meeting of the Zoological Society of London, 
Professor Owen communicated a very interesting letter, which be 
had lately received from Dr. Julius Haast, F.R.S., of Cante- 
bury, New Zealand, on the subject of the extinction of the Moa, 
ot Dinernit. Dr. Hanst was of opinion that these gigantic 
birds had been extinct many hundreds of years, and had been so 
before the arival of the Maores in New Zealand, having been 
exterminated by a1ace which previously inhabited these islands 
near the mouth of the rrer Rakala. He had iecently been sn 
fortunate as to find the remains of a former large encampment of 
these ‘‘ Moa hunters.” The kitchen-middens and cooking-ovens, 
which were still completely preserved, were spread over more 
than forty acres in extent. Numerous stone weapons were dis- 
covered, consisting either of hard sandstone or of chipped flint, 
The Moa bones were very abundant, but belonged chiefly to the 
smaller species, Dinornis casntasinus, D. didiformis, and D. 
crassus. There weie also some bones of D. dephantopus, and of a 
small Pulasveryx ingens, but none of D. gigantens and D. robustits, 
The leg bones of these birds had all been broken at the ends, so 
as to allow the marrow to be extiacted, and the skulls scooped out 
from below, so that the biain might be reached. The middens 
likewise contained bones of the domestic dog, sea-gull, and the 
tympanic bones of several species of whale, but no human 
remains had been found amongst the heaps, so that it might be 
presumed that the Moa-hunters were not cannibals, 

Proressork Liesto disputes Pastenur’s view that the decom- 
positon of sugar in fermentation, depends on the development 
and multiplicahon of yeast-cells and that fermentation generally 
is only a phenomenon accompanying the vital process of yeast, 
He expiesses the opinion that Pasteurs iesearches have not 
gxpleined feimentation; but have only made known another 
phenomenon—the development of yeast—which equally requires 
explanation. 

A NEW Flora of India by Dr. Hooker and Dr. Thomson is 
in preperation, and the first volume is expected in the course of 
the present season. This will supersede the old “ Flora Indica” 
by the same authors, the first volume of which was published in 
1855. The fifth vofame of Mr. Bentham’s “Flora Australiensis ” 
is also announced as nearly ready, 

AT the monthly session of the Imperial Geographical Society 
of Russia, held December 3rd, under the premdency of Count 
F. de Lutke, a memoir was rend from M. Popow, of the Russian 
embassy, Pekin, on the “ export of tea from Hankow,” amounting 
to 50,000, 000 Ibs, one-third of the total export from China—of 
which 15,000,000 18 sent by twenty-eight Russlan merchants. 
Among the measures adopted by the council in November 
was one conceinmg Mr, Hayward’s expedition in Central Asia. 


Al2 j a 


At the request of Sir Roderick Murchison, president of the 
Royal Geographical Society, London, the council sent a re- 
quest to the Governor-General of Turkestan, that he wonld 
welcome Mr. Hayward if he reached the Russian frontier. M. 
Ivaschintrew read a paper on the ‘‘ eastern coast of the Caspian 
Sea, with reference to the commercial routes to Central Asia.” 
The Volga, the only means of communication between the in- 
terior of Russia and the Caspian countries, presents great dificul- 
tles, there being only one channel available, the Western, which 
is navigable only by boats drawing four to five feet. The eastern 
coast of the Caspian is described as generally bare of any vege- 
tation. From the Embe tothe Atrek there are no springs; wells 
of brackish water are found, apparently the sea-water infiltrated. 
The north-east const is inaccessible : vessels cannot even approach 
within sight of the shore. Among the important points on the 
south-east shore are Saryiasch and Manghischlak coalfields, and 
the port Tubkaragan, the gulfs of Karabougnz and Balkan. The 
bay of Krassnovodsk——the occupation of which was recently an- 
nounced—does not freeze in the winter ; navigation, however, is 
reported by the Turcomans to be impeded for fifteen days by 
floating ice. The writer gave an account of the various explora- 
tlons of Central Asia, including the attempts of the English from 
the sixteenth century, the expedition of Prince Beékovitch, the 
attempt of Volniovitch to establish commercial relations at Astra- 
bad in 1781. The new routes to Central Asia from the centre of 
Russia are superior to the ald, as avoiding the Kirghis-steppe. 
The necessity was shown of interesting the Turcomans and the 
inhabitants of Khiva in commerce, and of making accurate sur- 
veys of the country between the Caspian and the Amu-Daria. 

_ THE Academy states that M. Leon de Rosny, Profesor of 
Oriental langnages at the Imperial College, has published a 
French translation of a Japanese treatise on the rearing of silk- 
worms, This work is published ‘‘par orde de son Excellence le 
Ministre de l’Agricultme.” It is the first French translation of a 
Japanese work. Ee 

Toe Lonca in speaking of the arrangements of hospitals, 
instances, as much needing reform, the system of grouping together 
indiscriminately in medical wards, cases of various affections, in 
an atmospheie which may be destroctive to some patients while 
it is suitable to otheis. Thus we may find lying mde by mde a 
case of bronchitis and one of fever; a patient with phthisis and 
another with gangrene of the lung; next perhaps one of 
rheumatic fever closely adjacent to a paralytic with offensive bed 
sores, 

THe Royal Irish Academy has voted the sum of 25/, to 
Professor King, to enable him to carry out his researches ‘on 
the jointing, foliation and cleavage of rocks,” also the same 
amount to Professor Ball, to enable him to carry ont his ex- 
periments ‘‘on the velocity of smoke rings in air.” 

A. NEW instance of the earnestness and liberality with which 


the King of Prussia Senate Hater of geogra- 
phical discovery, has been comm to us, The enterpris- 
ing traveller, Gerhard Rohlfs, receiving kindness from the ruler 
of Kuka, he promised that presents should be sent from the 
King of Piuesia, and Herr Nightingale is now on his way as the 
bearer of the presents, Poor Miss Tinne’s death having proved the 
danger of the way beyond Murmk, the Prussian Government 
has consented to send a guard of fifty soldiers (volunteers for the 
duty) to escort him in safety through the Touareg: to Kuka. 


THE Academy reports that Herr O. Liebreich has fonnd chloral 
may be employed with good results as a counteractive to poison- 
ing by strychnine, On the other hand, the evil effects of an 
overdose of chloral may be remedied by the use of strychnine, 


M, Gorskrx states in a letter, communicated to the Academy 
of Sciences, by M. St. Claire Deville, that Santorin was still in 
active eruption on the 6th of last month, 
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MAGNETIC AND SUN SPOT PHENOMENA 
FOR 1870 


PPEARANCES would indicate, that we are now 
approaching the epoch of maximum, both as regards 
the disturbances of terrestrial magnetism and also as 
regards solar disturbances or sun spots; for these 
interesting phenomena are believed to march together. 
There is still a third phenomenon intimately connected 
with magnetic disturbances, and that is, the Aurora 
Borealis, a meteor which seems to sympathise with the 
terrestrial magnetic system to such an extent that when 
this is fluctuating and disturbed, displays of the Aurora 
are almost sure to follow. 

Finally, those of us who are of an intensely practical 
turn of mind will be delighted to know that this interest- 
ing chain of facts is bound by one of its links, if not by 
two, to the practicalities of everyday life. For, in the 
first place, displays of the Aurora are hardly ever un- 
accompanied by spontaneous currents making their ae 
pearance in telegraphic wires, and causing not a little 
confusion in the transmission of messages; and, in the 
next place, some min ists are of opinion that these 
very currents are connected in some way with metalliferous 


apota 
erhaps, after F relation between sun spots and 
Cahforma may be that of cause and effect ! 

The frst great etic disturbance recorded at Kew 
Observatory, during the last month, began about 7 ain, 
on January 3, by considerably and abruptly diminishing 
the declination and the horizontal force, without tly 
affecting the vertical force. It lasted for about 16 or 17 
hours, and during its continuance an Aurore was visible. 
- A smaller disturbance began on January 8, about 9p.m., 
its tendency being to diminish the declination and the 
vertical force, without much affecting the horizontal force; 
it was likewise accompanied by an ra. 

The solar disc was photographed at Kew Observatory 
nine times during the month of January, with an average 


of five groups of spots on the sun’s surface, one of them 
being always large. Thus we have :— 
_ Joanu I 6 grou 2 of them rather large 
J shi 6 Be ae 2 1ather large 
” 10 5 ” 2 large : 
” Il 6 » I large 
w: T2 Bo Gi I very large, anothe: large 
» 3,5 » 1 large ` 
» U4 4 w I large 
ae | 5 oo I very large, another laipe 
1 29 4 » I large 


February promises to be a still more active month, 
but we must wait. 








SCIENTIFIC SERIALS 


Afemteur Scientikgue, February 1.—In this number MAM. Emile 
Kopp gives an account of Weldon’s well-known piocess for the 
regenerntion of ‘f ese.” In anote on the Infinitesimal 
Calculus, M. Néhay maintains that neither the infinitely great 
nor the infinitely small can be considered as real quantities ; that 
the algemaical relations established m the calculus for such 
quantthes depend solely on the conservation of certain rabos and 
not on any particular unit, and are hence true for magnitudes a» 
Siete E TE a ae ssh gs A N 

exchanged for finite propo: tionals, ey on ysis 
that the artificial alzarine of Meister, Lucius, and Co. has very 
exactly the formula C),H,O,. 


Revue des Cours Screntifques, February 12.— This number con- 
ee by M. 
Cazalis de 


Co at Co 
de Médecine at Bas is, by M. Onimus on the balanced forces ( forces 
en tension) and active forces (farres rives) in the animal organism. 


4 
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ondonce, of the proceedings of the Anthropological . 
; also a lecture delivered at the Faculté ; 


A 
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INDIAN GEOGRAPHICAL NAMES 


Tue Committee of the Geographical Society of Bombay 
appointed to prepare an index phical 2 m Indig, 
In vernacular English spellings, with memoranda - 
phical, etymological, antiquanan, a ae aA 
the outline of a general plan to pee in the formation of the 
proposed index, and to enumerate the particulars ıt might properly 


include. 

The object is primarily geveraptrcal and etymological, but the 
Committee hopes mfoimation may be placed at ite disposal to 
make it also historical and statistical. 

The committee, therefore, considers that a full index of the 
kind ought to emhiace— 

I. Names of towns, villages of any mre or note, railway 
stations, &c , with the taluka and distnct or state in 

+ which each is situated, its longitude and latitude; the 

‘population ; name of the river or stream on which each 
is situated ; altitude above the sea-level ; the dates and 
names of founders; the etymology of the name; the 

Sansknt or ancient name; notes of connected events, 

peculiar pioducts or manufactures; places of note, 

temples, commemorative pilus &c, in their vicinity, 
with references to fuller descriptions already published. 

2, Names of the talukas or divisions in each distict, with 
the area, chief town and population. 

3. Shines and places of pilgrimage, with notes of the 
objects of adoration or pilgrimage, dates of fairs, &c, 
and piecise locality. 

4. Riveis, their rise, course, amd confluence o1 debouchure ; 
lakes, with their size or aren and products; hot springs, 
with thew tempermtuie, 

5. Mountain anges, with average saa peaks, with their 
greatest altitudes ; hill forts, with notes of events con- 
nected with them and their present condition. 

6. Valleys, platenux, &c., having particular desynations, 
with notes on their peculiarnines, : 

7. Tribes and peculiar secis, with notes of their habita 
castes, race, peculiar deities, occupahons, &c. 

These notes are not intended to be lengthy and need seldom 
extend to half-a-dozen lines; but may generally be restricted to 
one or two: whilst all detailed information collected might be 
preserved by the Geographical Society for reference. 

If this plan can be eel filled np, the proposed list will include 
the names on the maps of Rennell, Arrowsmith, Allen, Walke: 
ami Keith Johnston and in the road-books, with many others in 
addition It would thus be of considerable extent and require 
a lage amount of patient labour, besides the collection of much 
information that has never yet been biought together from the 
ay districts of so vasl a country. 

The Committee pioposes to compile every name in the 
characters of the vernacular o1 vernaculate of the district in which 
it occurs and in the language to which the name belo 
Purely Muhammadan names must be given in Uidu and mae 
characters of the Hindu dialect of the place; Hindn names in 
the foim or forms used by educated Hindus of the vicanity, 
whether Hind, Bengali, Panjabi, Kashmir, Sindhi, Kachhi, 
Gujarati, Marathi, Unya, Telugu, Tamil, Malayalim, S ese, 
or Burmese; but, for convenience in printing, it may be best to 
use the Deynagan alphabet for all the Sansknitic dialects at least 
Each name sbould be followed by its transliteration toto Roman 
chaiacteis according to the alphabet of Sir Wilham Jones, as 
now written by the Royal Asiatic and other Societies and by 
most onentalista, the English spellings in common use and on 
the Trigonometiical Survey maps, both the English and rema- 
cular forms ee airanged so that, either own, a name 
may at once be found in its alphabetical place in the index. 

e committee hopes to add any peculiar forms of Indian 
names found in the best-known historical and descriptive works 
on India, such os the writings of Orme, Dow, Elphinstone, Grant 
Dauf, Mal, Wuson, Thornton, Montgomery Maitin, Rennell, 
Hamilton, &c.; also the Gieek ond Sanskiit ancient names so 
far as they have been identified by Lassen, De Saint-Martin, 
Cunningham, &c, 

Considering the nature and extent of the woik, the committee 
feels that ıt must be mainly dependent upon fiesh information 
from each locality. Believing also that with adequate nssistance 
such an index would be of permanent value to all connected with 
this country, ıt recommends the phical Society to bing 
the matte: before the Government at Bombay, with the request 


that the committee and society be affoided that assistance in 
procuring the desiderated information, which Government alonc 
can afford, by obtaining the services of its officers in the Revenue, 
Educational and other depaitmenta, in collecting the vernacular 
names and other particulars and that the Government of Bom- 
bay graciously use its influence in obtaining for the society 
similar assistance from the other Governments of India. 





SOCIETIES AND ACADERES 


The PEA of the Fhilosepdical Society of Gl 
to state that the retort of the proceedings of that Sociefly in our 
Number of the 3rd inst. was not an oficial one, Jn acceding to 
this request te woud point out the desirableness of the Secretaries of 
all Societies sending us oficial 1 Hey ts, since ti ts only by that means 
that accuracy can be insured. ten this clear duty of an oficial 13 
performed by an ordinary mewthr, who, without kaving access to 
documents and notes, is yet anxious that the work of his Society 
shorild be represented, and sends a report faute de mieux, rf 4 
teipessible ahvays lo guard against error. All reperis fer wardal 
to ns should be as short as possible, distinctly weitten, and deal only 
with advances on our previous knowledge, 
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LONDON 
Royal Society, February 10 —The following papers were 
read: ‘On some remarkable ae of Compounds of Zuconia 
and the Oxides of Uranium.” No 1. By H. C. Soiby, F.R S, 


We shall return to this communication. —‘' On linear differential 
equations,’ No. 2. W. H. L. Russell. 

“On the mathematical theory of stream-lines, y those 
with four foci and upwards.” W. J. Macquoin kine, A 


stream-line vs the lme thet 13 traced by a particle in a current of 
fluid. In a steady current, each individual stieam-Ime pie- 
serves its igure and position unchanged, marking the track of a 
filament or continuous series of cles that follow each other. 
The motions ın different parts of a steady current may be repre- 
sented to the and to the mind by means of a group of 
stream-lines. eaa na are impoitant in connection with 
navel architecture ; for the curves which the particles of water 
desciibe relatively to a ship, in moving past her, are sueam- 
linea, If the figue of a ship is such that the paiticles of water 
gude smoothly over her skin, that figme is a srerm -lime snrfac ; 

ing a surface which contains an indefinite number of stream- 
lines. The anthor in a previous paper proposed to call such 
siream-lines /Veerds; that is, ship-shape limes. He refers to 
previous investigations ielating to stream-liner, expecially to those 
of AIr. Stokes, in the Cambridge Tiansactions for 1842 and 
1850, on the ‘' Motion of a liquid past a solid,” of Dr. Hoppe, 
on the ‘‘ Steam-lines generated by a sphere,” in the Quas terly 
Fournal of Mathematics for 1856, and his own pievious papei; 
ou ‘* Plane water-lines in two dimensions,” in the Philosophical 
Transactions for 1864, and on ‘*Stieam-lines,” in the Fhris- 
soparcal Magacine for that year. He states that all the Neo d 
or ship-shape stream-lines whose properties have hitherto been 
investigated im detail, are either wtfocal or difoca/, that is to 
xay, they may be conceived to be generated by the combination 
of an uniform progiessive motion, with another motion con- 
sisting m a divergence of the particles from a certain point 
or focus, follo by a convergence either towards the same 
point or towards n second pomt Those which aie con- 
tinuous closed carves, when unifocal, ate circular, when 
bifocal, they me blunj-ended ovals, in which the len 
exceed the bieadth in any given piopoitions. To obtain an 
unifocal or bifocal neoid resembling a longitudinal line of a ship 
with shaip ends, it is necessary to take a pait only of a stream- 
line: there w then discontinuity of form and of motion at each 
of the two ends of that line. 

The author states that the occasion of the investigntion 
descnbed in the present paper, was the communication to him hy 
Mr. Wiliam Fioude of some iesults of exapenments of his on the 
resistance of model boats, of lengths rangog fiom three to 
twelve feet. A sam of those results is ted at the end 
of a Report to the British Association on the State of “ Exisung 
Knowledge of the Qualities of Ships.” In each case tuo models 
were compared together of equal displacement and equal length ; 
the water-line of one was a wave-line with fine shaip ends, that 
of the other had blunt rounded ends, each joined to the midahip 
body by a shghtly hollow neck; a forms ted, Mr. Froude 
states, by the appeaiance of water-birds when swimming. At 
low velocities, the resistance of the sha:p-ended boat was the 


may æ 


- séream-/intes, or, from the idea that 
~ Froude C s that is, swan-like 3 
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velocities, the round-ended model had a rapidly increasing advan- 
spare peared wh pay be desirable to investigate 
. Hence ita to the or to irable to 
the ma enana pro of stream-lines 1esembling the water- 
Hnes of Mr, Froude’s bird-like models- He has found that end- 
less varieties of guch forma, all closed curves free from discon- 
tinuity of form and of motion, may be obtained by using four foci 
instead of two. They may be called fiom this property guadrifocal 
esteti such shapes to Mr. 


Those lines are not to be confounded with the lines of a yacht, 
having at a distance the appearance of a swan, which was 
designed and budt some years Mr. Peacock, for the 
pees ot that vemel is simply oval 

pters, The first three are main] 
cal, relating to the forms of stream-line surfaces in two and in 
three oi gigs ane ait those with more than one peir of 
foci and surfaces revelation te method of consfructing 
graphically and without calculation (by means of processes first 
applied to bnes of magnetic force by Mr. Clerk Th) the 
traces of such surfaces, which methods are exemplified by 
diagrams drawn to scale—the motions of the particles of liquid 
pest those surfaces. The fourth chapter is dynamical : it treats 
of the momentum and of the energy of the disturbance in the 
liquid, cansed by the ive motion of « solid that is 
bounded by a ship-shape stream-line surface of any what- 
sotver —the ratio borne by the total the dis- 
turbance in the liguid to that of the body when 
that body displaces a mass of liquid equal to its own mass, which 
ratio ranges in different cases from 4 to 1—the acceleration and 
retardation of ships as affected by the disturbance in the water— 
the use of experiments on the retardation of ships in finding 
their resltance—the disturbances of pressure which accompeny 
the disturbances af motion m the liquid. Up to this point, the 
dynamical principles arrived at in the fourth chapter are certain 
and exact, like the geometrical and cinematic princples in the 
three p ing chapters. The results obtained in the remamder 
of the fourth er are iu some respects approximate and con- 
jectural, being hel Parser designed to plans for future 
experiments and rules for their redaction. results relate to 
the disturbance of level which accompany the disturbances of 
motion, when the liquid has a frea upper surface—to the waves 
which originate in those disturbances of level and to the action 
of those waves in dispersing en and so causing resistance to 
the motion of the vessel;—to or skin-resstance and to 
the ‘‘ wake” or following current which that kind of iesistance 
causes the disturbing solid body to drag behind it—lastly, to the 
action of propelling in overcoming different kinds of 
resistance. resistance caused by viscosity is not treated of, 
becanse its laws have been completely investi by Mr. 
Stokes, and because, for bodies of the size of ing at 
thelr ordi velocities, that kind of resistance is inconsid le 
compared with skin-resustance and wave-resistance. The re- 
grange coring pcre of figure is stated to be analogous 
in its effects to on; but it is not investigated in detall, be- 
cause ships ought not to be built of discontinuous (commonly called 
unfair”) In a supplement the author calls attention 
to the agreement between the position of the ts at which 
there is no duturbance of the pressure on the ce of a sphere, 
as deduced from Dr. Hoppe’s investigation, published in 1856 
(Quarterly Journal of Mi ), or onthe surface of a short 
verticn! cylinder with a flat bottom, as determined by the experi- 
ments of the Rey. E., L. Berthon before 1850 (Proc. Roy. Soc. 
voL v. 1850; “ Tiansacthons of the Society of Engmeers,” 
6th December, 1 The theoretical value of the angular 
distance of those points from the foremost pole of the sphere is 
sin — 1$} =41" 49; the value deduced from the experiment is 
cdl The anthor then adds some one 

e by Mr. William Froude, that the wave-remstance of a ship 
is diminished when two series of waves originating at different 
points of her surface ially neutralise each other by inter- 
ference ; slating that, with regard to this and many other questions 
of the resistance of vensels, a advancement of knowl 
is to be expected from the publication in detail of the results of 
experiments on which Mfr. Froade has long been engaged. 

Zoological Society of London, February 1o.—Mr. John 
Gould, in the chair, The secretary stated the principal 

: © ® Kurduk, 


glacialis), captured in Cornwall, and presented to the society by 
A. R. Hunt, Esq.——A letter was read from Mr. W. H. Hudsor, 
of Buenos aTa containing some observations on the ornithc- 
logy of La Plata.—A communication was read from Mr. R 
Swimhoe, describing a new deer from China, which Mr 
Swinhoe regarded as constituting a new genus of the family 
pone, eee ane large canines and the entire want 
of horns in sexes. This deer was stated to be common on 
the islands on the lower part of the river Yangtze-Kiang near 
cha, ogra and to be often brought into the market of that 
city, appeared hitherto to have escaped the observation af 
naturalists. Mr. Swinhoe proposed to call it Dypa'ropotes inerwiss. 
—A communication was read from Mr. George Gulliver, on 
the size of the red corpuscles of the blood of Masckns, Tre- 
gilus, Orycteropus, Ailurus, and some other mammalia, tp which 
were added some historical notices relating to the ea ae 
—A communication was read fiom Surgeon Francis y. 
containing the second ion of his on the fishes. of 
Barmah.—The* Rev. O. P. Cambn unicated a mono- 
graph of the genus diops belonging to the family Mygalikles, ın 
which were included descriptions of three species considered to 
be new to science — À ee read from Mr. 
obn Brazier, containing descriptions of three new species 
shells from the Australian coast belonging to the generc 
Veluta and Conus. -—Mr. Henry Adams communicated a descrip- 
ton of anew species of mollusk of the gan Colus from the 
Ww 


L'Agulhas Bank, Cape of Good Hope, ch he proposed te 
call Codus ventricosns. 


Ethnological Society, February 8-—Dr. A. Campbell in 
the chair followmg new members were announced: Sic 
Charles Wentworth Dilke, Bart, MLP., Rev. A. S. Farrar. 
Mems. M C. Fisher, F. R. Munton, and F. B. Wright. 
some flakes of flint and chet discovered in the actriz 
beneath a submerged forest at Porlock and Minehead in West 
Somerset.” Mr. Boyd Dawkins. These objects of human 
workmanship prove that man must have lived on the old land- 
surface before the destruction of the forest, and the ‘accumulation 
of the senes of overlying deposits. It has been su that 
this detritus was of glacial age; but the author doubts this He 
believes, however, there {s evidence to ahow that the latest 
date which can be ed to these remains ig an early in 
the Neolithic period. Dr. Richard King, Colonel Lane For 
Rey. Dr. Nicholas, and Mr. McLennan spoke upon this commu- 
nication,—The Chairman then read some notes E to 
a on the remains of prehistoric man in the neighbour- 
hood ol the Crain Caul in Argyleshire. This canal is 
nme miles in and connects Loch Fyno with Loch 
Crinan. The Rev. Mr. leton described with pa precision 
the prehistoric remains in this locality, among w the most 
curious were some peculiar cup-shaped cavities and concentiic 
rings rudely sculptured on certain stones. In addition to these 
petroglyphs, there are many menhtrs, and numerous cairns of 
various forma: crannoss occur in most of the lochs, but are 
usually merely solitary dwellings. Several duns, a vitrified fort, 
ry h, anak flint-manufactory are also among the remains in 
this district. The Rev. Dr. Nicholas eet Lane Fox 
made some remarks u this .—The aesistant-eecretary 
exhibited and dahl a: stone panes found by Mr, R. 
Mouat in the old workshop of a copper-mine in Portugal.’ 


Entomological Society, February 7.— Mr. A. R. Wallace, 
resident, in the chair. — Mr. Betes, Major Parry, and Mr. 
ascoc were nommated as vice-presidents. It was announced 

that the council offered two prizes of the value of five gninear 
each, for essays of sufficient merit, drawn up from peisonal. 
observation, on the anatomy or economy of any insect or insects 
The essays to be sent in before the end of November next— 
Mr. Bond and Prof. Westwood exhibited several butterflies, the 
colouration of each being that of the male and partly that 
of the female character. ‘Mr. Bond, on behalf of Dr. Wallace, 
exhibited cocoons from various parts of the world, of Bombyx 
Yamameai ond Antheraea Pernu, Lae Staunton exhibited a 
large box fall of Aficro-Lepidoptera, cach specimen being sepa- 
rately labelled to show the locality and date of capture. Mr. 

exhibited some more i of Acridiim peregr invert, 
from Plymouth; Mr. Fred. Smith made some observations upon 
the Zerusta ra of Linné, and ZL. CĂristii-of Curtis. 
Prof, W 
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Islands. Mr, Janson, on behalf of Mr. Crotch, exhibited Péssen ‘hms 
cicatricosus, Dyschirius anenstatus, Hydroparus anistriatis, and 
ZI. wenatissianis, four recent additions to the list of British beetles. 
—-Major Parry extubited Mayus obsenrnt, a North-American 
species place | by Leconte among the Scarndehve, of which it has 
since been suggested that it might possibly belong to the Zx- 
came [he secre read a letter from Mr. Roland Tnmen, 
on the habits of some South-African species of Panuide.—The 
following papers were read :—‘' A revised catalogue of the 
iscanoid coleo n with remarks on the nomenclature and 
descriptions of new species” (the concluding part), by Major 
Tany ; ‘On the species of Charaxes described in the ‘ Reise der 
Novaio,’ with descriptions of two new ies,” by Bir. A. G. 
Butler. Mi. M'Lachlan presented the MS. of “A catalogue 
of the Aearoplera of the British Isles,” being the first instalment 
of the proposed list of all our incigenous insects. 


EDINBURGH 


Royal Physical Society, January 26,—Mr. R F. Logan, 

resident, in the chair. Mr. F. W. Lyon, M.D, and Mr. B. N. 
Peach, of the Geological Survey, were elected remdent mem- 
bers. The following communications were read :— 

tt Notes on the meteoric shower of November 1869, as ob- 
served at the Cape of Good Hope; and on the su fall of 
an acrolite there.” By D. R. Kannemeyer. number of 
specimens of star-fish and echimi, recently added to the Bntish 
fauna, from Shetland, &c., were exhibited and commented on 
by Mr. Charles W. Peach. The specimen first mentioned hy 

r, Peach was Cowarnla rosacea, for a long time the only known 
lepiesentative, in our seas, of the fossil encrinites; two other 
species aie now known, viz, Autatven Sarni, of which several 
specimens have been taken in 80 to 100 fathoms off Unst, and 
Antedon Celacus, which has been captured in the Minch and 
Sleat of Sound, and about 10 years ago in the Sound of S 
The other specimens exhibited were as follows :— Ophiura afnis 
—got on both «ides of Shetland, at Wick, N.B., and off the 
coast of Northumberland; was taken for OfAforoma bells. 
Luidia Sarsité-——Shetland in d water, at Wick, N.B, and m 
Cornwall. <Archaster Porlei—Two specimens only were taken 
off Shetland in 1864 and 1867; the most beautiful of our native 
stars. Gentaster acnlentua—Vaniety of G. Adyreranis ; deep 
water off Unst, Shetland, 1864, two «pecimens only. Cride/a 
curta ~Vauety C. senentnofenta, occurs between tide-marks from 
Comwall to Shetlan Cidaris papillata—the ‘ Piper” of the 
Shetland fisherman, although not new, has hitherto been considered 
as very iare; has tuned up in pumbes on the west const of Shet- 
land in 100 to 110 fathoms. Æckinns Nerveyicus has been also 
found occasionally in great numbers in deep water, same locality, 
with Taropneustes pins, another beautiful addition. The one of 
the greatest interest is Spa/angus meridionalis, from equally deep 
water, same locality, it being especially a Mediterranean form ; 
itis a magnificent species Several of the above ea are 
also found in the Mediterranean and as these are living in the 
sume spot with Boreal and Arctic forms, it would be interesting 
to know how they got there, as it is now well ascertained that 
the Gulf Stream does not reach those seas. All the above are 
additions to the Biitrsh list. He was at present unable to give 
their names, Although he was aware that many new Holethuria 
had been found, he did not notice them. 

Remaiks on the Bill and Food of the Indian Skimmer 
(Rynchops albtcolls). By Mr. William Bell) Communicated 

Dr. Davidson. Tt has been stated that the African ies 

of the genus feed on the ground, searching the soft mod with 
their bils. Mr. Bell had wetched these birds near Saharanpore; 
he had seen them on the mud, but nerver searching it as if for 
food They were well named skimmers, as with thelr long and 
powerful se they dew along the surface of the water; they 
opened their bills very wide and struck the water at a low angle 
of 10 deg or 15 deg., dipping mto it in this way to catch 
small fish and other inhabitants of the water and he had found 
their stomachs filled with the bones of fish 

Notice of Zarur minutus, the Little Gull, recently captured 
in Bernickshire, &c. By John Alex. Smith, M, D. (the specimen 
was ethibited).—This 1are gull, the smallest of the genus Larus, 
was shot in the harbour of Coldingham, Berwickshire, on the 
a7th of December It was the property of Mr, Andrew Wilson, 
Cdidingham. It is n native of Eastern Europe, migrating from 
the Baltic and Gothland, where it breeds, to the South of e 
and Caspian Sea in the winter and is a rare straggler to Scotland, 
only some two or three specimens having been previously observed. 


The bld is a young male in immature plumage. Temminck 
states that it feeds on insects and worms and little is known 
of {ts habits, Dr. Smith found the stomach and gullet of this 
bird filled with fishbones and was able to detect among these 
Fe of the fifteen-spined stickleback, Gasterosteous spinachia, 

he bird was eanly distinguished by its small size, measming 
only 11§ inches from the bill to extremity of the tml. 
Dr. Smith exhibited a fine adult male Alergnsalbel/ns, the seamew 
recently shot, he belleved, in Forfarshire ; also a imen of the 
Merenins alle, the litde rotche shot in the end of December at 
Seacliff He had b to be able to exhibit a very fine 
specimen of the rare A/anda alpestris, the shore lark, which he 
had examined. It was killed at St. Andrews in company with a 
flock of snow buntings,’on the 31st of December and 1s the 
property of Mr. R. Wardlaw Ramsay, jun. He had just learned 
that another specimen had been killed at Dunbar in aes Saag 
of this month and was in the possession of Mr. F. our of 
Whittinghame. Very few instances are on record of this bud 
having been seen in Scotland. Mr. Scott Ski was inclined 
to think that the genmal resemblance bome by this bird to the 
buntings might help to make it overlooked, and that it might 
not be so very rare as it was considered to be. 


DUBLIN 


Royal Irish Academy, January 24.—The Rer. Dr. Jellett, 
premdent, in the chair. Mr. Eugene A. Conwell read a da 
on a tumulus and chamber in the Island of Gavr Inis, Alor- 
bihan, Brittany ; and described the conditions of the purchase of 
the Island in 1832, in regard to the treasure supposed to be con- 
cealed in this tumulus, and the subsequent clearing out of the 
interior chamber and ery, measuring 50 feet 8 inches in 
l The large bl tees the and roof were not 
of the native rock of the island; and, excepting three, which were 
quartz, were pranite, and must haye been procured from th 
joimmg continent. Supposing this monument to have been 
erected by an essentially primitive people, and at a period sub- 
sequent to the time when the present pland of Gavr Inis was a 
portion of the adjoining continent, what a miracle of mechanical 
power must heve been exerted to drag these Immense blocks to 
the shore, to place them on solid rafts, and, after disembarking 
them, to haul them to the opposite end of the island, where the 
tumulos is erected, adjoining a cliff! The paper was illustrated 
by three large sheets giving minute details of the general plan 
and section of the tumulus, with ground plan, elevations, and 
measurements of the stones composing the interior chamber— 

lanned and drawn in 1869 by Sir Head Diyden, Bart., and 
Re W. C. Leukis—together with 21 sheets of drawings of the 
sculptures on the stones, executed by Sir Henry Dryden. No 
capstone, and only one pavement-stone, was found sculptured. 
Twenty-two of the upright stones weie profusely covered 
with sculptures, of the intended smguificance of which, 
whether ideographic, symbolic, or intended merely for orna- 
mentation the author could offer no explanation —Mr. Con- 
well also exhibited two senes of drawings from the cairns on 
Sliabh-na-Caillighe, one to show the kindred character of the 
ancient sculptures of Ireland and Bilttany, and the other the 
sculptures on twenty-eight inscribed stones in a single cairn on 
Sliabh-na-Caillighe i an elaborate diffuseness and a 
variety of characters unequalled fn any single calin hithe:to 
opened and described in any pert of the world.—Professor R S. 
Ball read a = the small oscillations of a rigid body 
about a fixed point under the action of any forces, and moree. 
particularly when gravtty is the only force actmg."—-Dr. Sigerson 
read an account of some exnminations of the minute nisins 
found floating in the air of cities, comparing them with those 
met with m the sea breeres and in country air. 

Royal Geological Society of Ireland, February 9 Mr, 
G. Dixon in the chair. Professor Macalister read the Annual 
Report of the Council The Rev. Professor Haughton, M.D , 
read a ‘fon the mineral constituents of the granites of 
Scotla Dr. J. E. Reynolds exhibited a new mode of 
exhibiting ordinary hand of minerals to a clas, by 
means of the Ime light. 

Institution of Civil TPE SHE in Ireland, Februny 9 — 
Mr. J. Ball Greene in the chair, The chairman delivered the 
annual address. 

GLASGOW 
Geological Society of Glasgow, January 27.—Mr. Jobn 


ror vice-president, inthe chaw. * On the ‘Sutherlandshire 
gold-felds.” Mr. William Cameron, The author referred to a 
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per he hed read before this societyin 1866 upon the Auriferous 
Rocks and Drifts of Victo1ia, in which he stated that it was 
possible there might yet be found in Scotland fields where, with 
modem apphances, gold might be profitably worked. This con- 
jecture has since been realised as a fact. He exhibited a rough- 
sketch map, sho the hical tion ‘and geological 
structure of the gold-bearing icts of Scotland, also several 
interesting sections of the rocks and drifts in the vicmity of Kil- 
donan, describing the prominent geological features of the 
country as lower Silurian, consisting mica schist, gneiss, 
ganie chlontic schist, &c., with occasional quartz veins. No 
ucovery of gold i: situ had yet been made, and the question as 
to the true matrix of the Sutherland gold had yet to be decided. 
pane er ae on, 1t was pointed out that ‘the materials 
ed with gold in the drifts are the same as those of the 
surrounding Moreover, the gold of each stream varies in 
character, apperently pointing to some local ity rather 
than to a glacial origin. The chairman sald he could not detect 
glacial stre in the drift, which resembled usual river gravel 
Dr. Boyce agreed with Mr. Cameron as to the probable local 
ongin of the gold, i 
i NORFOLK 
Norfolk and Norwich Naturalists’ Society, January 
25.—The president, the Rey. J. Crompton, in the chair. Fwo 
Richards pipits, two shore larks, an immature goahawk, and a 
fulmar petiel were exhibited by Mr. Gunn, all red on the 
Norfolk coast during the present winter. The Kev. J. A. Law- 
1ence, of Bergh Apton, exhibited some remarkable fascieted 
stems of the holly (Zex i ha asta , one specimen resuming its 
ordinary growth at the summit, the branches into which it sepe- 
rated being clothed with leaves in the usual manner. —Mr. 
Stevenson read a paper on the 1a1e birds which have visited us 
during the pest autumn and winter, in which he stated that no 
less thirteen shore larks had been killed on the Norfolk 
coast between the yth of November and the 12th of January. 
Of this 


species, time considered rarity, thirty- 
two specimens ie been procured in Norbotk since Mo. Ot 


those recently obtained, it was remarkable that only four out of 
thirteen proved to be males, wheieas out of eleven examples 
killed between 1830 and 1862, all were males but two; but in 
the winter of I 7, four pairs were males and females. Six 
specimens of Richards pipits had been in Norfolk ; 
and the present season was remarkable for the number which 
had been obtained in other and more southern counties, amounting 
to eleven examples in the neighbourhood of Brighton alone. This 
species was tlya bird of passage, but ont of its ordinary line 
of migration, when thus accidentally met with upon our Eastern 
coast. The goshawk may now be ranked amongst the rarest of 
our iaptorial visitants, He knew of only ten examples procure d 
in Norfolk during the last forty years, of which all but two were 


young birds. Mr. Stevenson alluded to the musual number of 


YOE ee ee including a strange 
melanoild killed near Cromer. He menti the follow- 
ing birds as having been killed on the coast in October and 
November:—the ine skua, Buffon’s skue, purple snd- 
piper, little gull (immature), and a considerable number of storm 
l some of which been found far inland. Mr. South- 
well stated that the food of one of the Richards pipits, which he 
examined, consisted of a small species of lady-bird, and that two 
of the shore larks (which were very fat) had been feeding entirely 
on seeds of Arenaria pedlosdes.— Mr. Crowfoot, of 
«wf paper on Tare ga ae birds, their nests and egps, and ex- 
hibited of the creeper (7ichadréma’ marar:a), taken in 
Sean: Baillon’s crake, fiom Potter Heigham, Norfolk, in 
1866; the little crake, and little gull, the latter eggs taken on 
gist of May, on Lake Ladoga. 


PARIS 

Academy of Sciences, Februmy 7.—M. C. Sainte-Claire 
Deville communicated a note by M. C. Naudth, describing an 

extraordinary fall of snow at Collioure, in the Eastern 
This fall commenced on the arst January, aboul 5 A.M., and 
lasted until the moming of the 23rd, or for at least forty-four 
homs. M. Nandin estimates the a thickness of snow 
which fell during this period at oo metre (abont thirty-two 
inches) ; the thermometer E the fall departed very little 
_ from the ing point {o° C). Great damage was done to the 
olive-trees, which were broken by the weight of the snow, but 
the author stated that although pressed flat by the snow 
and afterwards encased in ice for ten or twelve days, received no 
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injury.—M. de Saint-Venant presented a report dn a memoi b 
M. Mantice Lévy, entitled “An essay on a aona theory of the 
wilibrium of recently moved soils, and its applications to the 
a oA of the stabilty of supporting walls,” supplementing 
it by a memoir of his own groves JASA determination of the 
thrust exerted by soils without cohesion, agamst a wall of a certain 
inclination.—M. E. J. Maumené presented a memoir on the ` 
goel theory of chemical action, embodying a fiesh proof of 
e br down of the chemical type in the so-called actions 
of substituuon.—M. Delaurier forwarded some investigations 
on thermo-electricity, M. de Plagniol a futher note or the nlk- 
worm disease (AMorts-Mats), aud Gaudin a letter relating to 
his mode of manufacture of aitifical gems—-M. Bontemps 
offered for the tance of the Academy some manuscript 
works of M. Charles, who first employed ee gas m balloons. 
M. Faye communicated a note by M. Lanssedat on the appli- 
cation of the graphic method to the tion of eclipses of the 
sun; and also two notes by M. on observations of the 
zodiacal light and of the aurora borealis at” Munster in 
Westphalia.—-A note was received from M. H. de Kericnff 
on the determination of the parallax of Venus.—The fourth 
and conclading portion of the paper by M. Piarron de. 
Mondesir, “On a new method for the solution of mechanical 
pioblems,” was presented ae Sainte-Claire who also 
communicated a 1 by MM. L. Troost and P. Hautefeuille 
“On the heat combination of mlicium with chlorine and 
oxygen,” to which he appended some remarks.—Other chemical 
papers communicated were:—‘‘On a new method for the 
thesis of the organic, acids,” by M. Berthelot, and “ On the 


simultaneous’ formation of isomers in definite proportions,” by 


M. A. RosenstlehL—M. E. eel communicated a note by 
M. E. Bouchotte on a simplification of Holts’s electrical machine, 


and on a proces for the estimation of the relation existing between 
the dynamical work HFN and the electricity pioduced.— 
and A. Estot 


MM. A. Béchamp ted a note “On the . 
of the blood-corpuscles,” in which they maintain 
es are ‘‘appiegations of microzymam,” which 
teria, Bacteiidia, &c. — M. 
Lacaze-Duthiers communicated a valuable paper ‘‘ On the organi-~ 


sation of the Asgergillum pavanum.—À note by M. G. Coitean 
on the gengs Asterostoma, a group of fossil sea-urchins, probably 


of cietaceous date, was communicated by M. de Verneuil. The 


author described two new ies from Cube, viz, Æ. jimenoi 
and A, cubensis ; a A fac 
A note by M. Gorseix on the ae state of the volcano of 


e species was previously known. — 


Sentorin was also read, and M. F. Lenormant presented a note 


on the antiquity of the ass and horse among the Aryan peoples, 


BERLIN 
Royal Prussian Academy of Sciences, November 8, 1860. 


-—M. Hagen read a paper on the movement of water in tubes 
directed vertically downwards.—Prof. Ehrenberg communicated 


an extract from a letter recelved from Dr. Julius Haast, of Can- 
terbury, New Zealand, describing his di of an old 
dwelling of moa-hunters, with its Zane piesa oe objects 
of mteiest. The stone implements found in this place were 
made of flint, and not polished ; they resembled those found at - 
Amiens. Dr. Haast conmders thet his researches confirm the 
opinion that the moe-hunters belonged to a different iace from 
the Maories, who, he added, have no tradition concerning the 
former existence of the extinct gigantic birds. 

November 25.—Prof P dorff read a long and elaborate 

on Holtz’s rotation electricity and the force manifested 

iy which he regards as the most powerfol yet produced by 
frictional electricity.-Prof W. Petes communicated: descriptions 
of some new species of Saurian reptiles and Batrachia, namely: 
Polychrus (Chaunelasns, . D.) maddecarinatis, from Costa 
Rica; 7rvpadelepesina Reckarat, from North Australa ; Gymro- 
dactylus Stexdveri, fram Sennear; Cyclorhamphns fasctatus, from 

ii; and Apa gracilenta,from North-east A ia. — Professor 
Hoffmann read a memoir on the sulphuretted urea-com ds, 
and another upon the actlon of iodine upon aoee = 
supplement to the November Afonatsterichi contains M. du Bois- 
Reymond’s memoir on the movement of magnets under the influ- 
ence of moisture. 

VIENNA 

Imperial Geological Institution, January 4 —A notes 
M. von Lipold to M. Krezci’s views on the 
of the Silurian basin of Bohemia was communicated by Mr. 
J. Barrande, who also pame n reply to M, Lipold’s ,emarks, 


a 


“colonies” *” ' 
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M. Laben a Canh presented a notice of the magnetic pyrites of 
Panatia, and of crystals of magnesite fiom Mana- 
Zell in Styria. AL C. von Ettingshausen read T savas 
fossil flora of Sagor in Carniola, which presents the charact 
of the Aquitainian flor. Prof, E. Suess noticed the pines 
of Fesuline in the upper carboniferous limestone of the Southbein 
Alps, which he had bad alread compared with the Russian /asu/ita- 
limestone. The species band agrees with the Z. reds of 
Meek, from California. Auch ene described a Æ ca froin 
the upper carboniferous limestone of Armenia, whch is probably 
identical with F. robusta, 'F cylindrica occurs m Spain. M. Karl 
von Hauer communicated a paper on the occurrence of sulphur 
near Srwosyowice in Galicia; and M. K. AL Paul exhibited the 
geol cal p 3 the northern parts of the counties of Zemplin 
ad Uneh , and made some remarks upon the 
ie of the fee 


PHILADELPHIA 


Academy of Natural eens —August 17.—Dr. Leidy 
made some remarks on a tooth o ee hoe! wits, reading an. 
extract fiom a letter by T. C. B ead relating thereto. —A 
paper on ‘f Breyoortla” by Alphonzo Wood was read. 

eptember 7.—Mr. Meehan made some remarks upon the de- 
velopment of the buds of plante He said it was well known 
that all vegetable physiol taught there were two classes of 
buds in plants—one called adventitious buds, which had a kind 
of nomadic existence, the other axillary buda, which were sup- 
posed to owe their onigin to the leaf from the base of which they 
sprang. It was custo to speak of these as the t leaves 
of the axillary buds. He would show that the leaf not only did 
not aid the axillary bud formation, but was rather a foe to bud 
development. He exhibited vigorous shoots of the Kentucky 
coffee and honey locust tees, and hichorins of walnuts, showing 
what had either been entirely overlooked by other botanists or 
over of no importance, that there were in these two or 

three buds instead of the usual aullary bud, one above anotherin 
direct line, and that in all these instances the farthest removed 
from the base of the leaf, and, of couse, the one the least under 
its influence, was the largest and best developed. He gave the 
results of extended observations as proof of the same pmaciple 


fiom le bud cases. He eskibited anal E of some maple 
shoots of the present season’s C. H, Redfield stated 
‘that the Aspalnm aculerteum (Le), ieee widely distibuted over 


the globe, had, m the United States, been restricted, as was 
supposed, to the mountains and mountain gorges of New Hamp- 
shire, Vermont, and Northern New York, and to aoe 
| Minnesota. He had, however, 1ecently found it gro 
dance in the Stony Clove of the Catskill Mountains, st snes 
degiees father south than it had before been noticed, and under 
conditions very mmilar to those in which it grows in the notch of 
Mount Mansfield, Vermont. 

October 5.—A written communication was received from Prof, 
Ennis, entitled “Meteors, their composition and the Cause of 
their tion,” and another, “On variahons in the genus 
es 5,” by Elliott Comus A.M., PhD. 

tober 12,—Mr. Meehan presented a pa 
entitled ‘‘ On the Law of Development in the Flowers of A méros 
artemisiifolia.” Mr. Meehan eccompenied the presentation 
with verbal remarks illustrated by the plants. 

October 19 —Mr. A. H. Smith made some remarks in regard 
to a plant discovered some years back by Michaux, and named” 
by him Carex miliaris. Some time ago, near Moosehead Lake, 
Mr. Smith discovered plants which, when submitted to Giay. 
were called by him Carex refundata, ond Carex punila, These 

lants were immature; afterwards p tfect plants 
Mtr Smith thought that they wee identical with the Carex 
miliaris of Michaux. 

December 21.—Prof Cope made some remarks on a cranium 
of the Hyper aodron bidens from the coast of Rhode Island, pre- 
sented by Samuel Powell of Newport. He stated that it was a 
female which entered the harbour of the latter place with a calf. 
A male was some time afte: cast ashore dead near Dennis, 
Mass, and was preserved eae Ree the Mus. Comp. Zoology, 
Cambridge. See Allen, A Massachusetts. ) e 
sad that the muzzle of the enale was longer than repre- 
sented for European specimens, but that of the male was 
as short, and that no difference could be detected in 
the skeleton of eitha. He, therefore, retained the name 
H. bidens. He stated that Arro n Soroerbiensis also 
occured on the const of Nantucket. He next exhibited the left 


for publication, 
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ramus of the mandible of a finner whale of the miocene of Edge- 
combe Co. North Carolina, He pointed out its charactcis were 
nearest those of the Aschrichtns e but that there was n 
groove inside the upper edge of the jaw. He called it 
Leschrichtins us. He Elise a number of remains of 
fossil es from Sampson Co. North Carolma, of cretaceous 
age, which were intrusive in miocene beds). Among these were 
humerus, tibia, fibula, metata sus, candal veitebia, and, perhaps, 
cervical vertebra and dermal bone of a gigantic Dinosaur, found 
: er by Prof. H. C. Kerr, Director of the Geological Survey 
North Carolina. The remains indicated a species having the 
ome general form and size as the Hadrosaurus Foxlke:, The 
caudal vertebra was of very different form, and resembled 
more that of Hyleosaurus muus the dipophysis. This vertebra 
nos depressed, and angulate. e animal presented 
varios other poi jane janie g it from Hadise ead was 
nam 


Two far ig eee ota E animal fiom the same county, 
but different locality, indicated a true Hadrosaurws. One, near 
the thirtieth caudal, was twice the size of that of /7 Foulker, the 
vertical diameter of the centam being oe It presented 
so many peculiarities of form that Prof. pe thought ft to have’ 
belonged to a species distinct fom JZ. Fonlka. A caudal 

parently rannal was shorter than the same in that species. 

e named it Hadrosawrus tripos. Another reptile from the 
same gen! was indicated by an elongate conic tooth. He 
named it Polpdectes brturgidus. 

January 4.—Dr. Linz exhibited the broken extremity of the 
snout of A ee extinct mammal brought by Dr. Hayden from 
Colorado Terntory, which resembled in some respects the genus 
Sruatherru nt, especially in presen a horn core on each mde of 
the front. The nasals were even shoiter than in Stortherutnr, 
and the hom cores appear to be in advance of the orbits. He 

ted that it might belong to 7itanotherniat, but named it 
A cooradensis, He stated that he had received from the 
on i1emains of a large reptile allied to Porerlspleurum. 
Prof exhibited the ischianc bones of two Dinosauria. 
One of these, the Ag EERE polyxebus of Hitchcock, had 
probably been one of left its tracks in the stiata of 
the Connecticut valley sandstone. With these a subround bi- 
lobed impression had gia uently been found, just behind the heels 
on the median line. is he showed to be the impression of 
the extremities of the ischia. These bones were directed back- 
wards, and for the posterior half of their length were in close 
contact, formmg an elongate rod, on which the animal] rested 
when ina sitting position. The structure in Zacdags was shown 
to be quite similar.—Prof O. C. Mash, of Yale College, ex- 
hibited a tooth of a new species of Rhinoceros from the miocene 
of Squankum, New Jersey, which he ed as representing n 
species distinct from those already known. He called it A. matn- 
unus, and stated that it was the first species discovered east of 
the Mississippi. He exhibited several vertebræ ofa Hadrosaurus 
from the upper cretaccous greensand of Ramerbaro, New Jersey, 
which belonged to a species of smaller mae than the A. Fou/hei. 
He regarded ıt as distinct, and called it // minor. He e- 
hibited a large tooth of a mosasauroid reptile, of a shorter and 
thicker form re usual, and which had been E a 
fragment ofa jaw, which indicated a es with shoit, 
massive murde. Jt is from North Careline’ He proposed to 
call it Mosascurnus crassidus. The vertebra of another Mosa- 
aguroid was exhibited, which he referred to the genus Liedon 
(regarded by Prof. Cope as synonymous with Macrosauris), and 
which presented ert ties which separated it from ZL. /acrie 
and Z. waldis. hyses were prol to an unusual 
distance on the caudal series of vertebra. He proposed for it 
the name of Lidon Jaticaiudus.—Thomas Meehom referied te 
his former observations that the so-called leaves of conifers weie 
but phylloid branchlets, and that the 1¢al leaves existed chiefly 
in the form of adnate scales. In some conifeie these adnate 
leaves had the power of elongating into free foliaceous awns 
The larch was an instance. In “tans this bad never been noticed. 
He now exhibited specimens of Pinus serotina, in which the 
leaf scales under each fascicle of phylloide had developed into 
leafy awns two inches in length, yoga i correctness of his 
orginal observation. He further remar that those adnate 
true leaves were as different on different ies, as the leaves 
of other plants, and afforded excellent specific characters, much 
better in fact than many derived from the number of phyloide 
in a fascicle, or even from many pomts in the cones. gneci imens 
to [lustrate this were exhibited. 
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BUFFALO 


Society of Natural Sciences, December 9, 1869.—Annual 
meeting.—The president, G. W. Clinton, in the chair, The fal- 
lo officers were elected for the ensuing ~~ President, 
Geo. W. Clinton, LL. D. ; vice-presidents, A. T. Chester, D.D., 
Evemrd Palmer, and oo a treasurer, James 
Sweeney; lihraian, Otto . Dr. Bird, of Sioux City, 
Towa, and Johnson Pettit, of Grimsby, Ontario, were chosen 
corresponding members, 

Boston 


Society of Natural History, Cae is 1869. — The 
folio was presented :—‘' Notes on mammals of 
e ei J al Allen, 


lowa.” 


u notes during thiee mon 
of Iowa in summer of 1867, for the purpose of 

and ad ye I ee A few es have been 
inserted n the authority of other authors, a few others 
are given their known occurrence in nearly. all the adjoining 
states, though not, to the author's knowledge, yet reported from 
this The whole number enumerated is forty t, and probably 
a a ea a Oise o a argc 
ind mammals of the state. Attention is also called to 
such others as are most likely to occur. If three or four northern 
ones be found to reach the northein parts of the state, the whole 
number, including the introduced house-rats and mice, may 
be increased to a fifty-five or ix, which is a num- 
many of the Atlantic 


states, excluding the marine the and cetaceans 
lowa being situated in a prai on, it necessarily differs 
considerably in the general character of its fanna, and especially 


in 2 to its mammalia, from that of the wooded portio 
the United States to the eastward, as all who have given attention 
to the geographical distribution of animals must be aware. Yet 
we do not in this state fairly enter upon the so-culled Middle 
Province of the continent, which differs so markediy, both in 
fauna and flora, from the Eastern Province. A great change in 
the fauna and flora Is met with, however, at the point of junction 
of the wooded and woodless regions of the eastern half of the 
continent, which in the latitude of Jowa occurs more than a hun- 
dred miles to the eastward of that state. At this t as great 
and as abrupt a change occurs as usually takes between 
two contiguous faunal districts, one of lies to the north or 
to the south of the other, or where the line of division Is an 
isothermal one, different Sonar se Soa SEA 

species embraced in this seem to 


southern Wisconsin, 


to the the prahie mamumls re- 
aaa are aE leet ar a E as tridecem- 
Pa. micki- 


S. Franklini, Geomys bursdrius, i palgsigs 
fusnensis), two carnivores (Canis latrans, Jaxtaea americana), 
aoa ot less oth ee ee es 
castem es, the squ 
Oa he p a aa a, 1 au acme Have 
supposed, it be true that this animal does not range across the 
continent, Hence the difference between the mammalian fauna 
of the prairies of the Upper 1 valley and that of the 
forest 1egion to the eastward consists in the addition of a number 


fees fee the prairies, Smee all the species 
of are everywhere rapidly disappearing befme the 
revolutionising influences of civili and since great and 


general changes occur in the faunal and floral features of every 
country when brought under cultivation, it becomes a matter of 
unusual interest to preserve as correct a record as possible of the 
primitive conditions of our own country in this respect, for com- 
parison with Its subsequent altered status, as well as a history of 
the change. 
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oe ee ee oe ee ee alr. 
D. Galton, C } 
THURSDAY, Frsroary 24. 
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MACMILLAN & CO’S SCIENTIFIC PUBLICATIONS. 


SCIENTIFIC MANUALS. 


Iris the intention of the Publishers to produce a complete 
scies of Scientific Manuals, affording full aids ectuate elementary 
information, conveyed in clear ade English. The anthors 
are well known as among the foremost men of their several de- 
partments ; and their names form a ready poan for the high 
character of the books. Subjoined is a f those manuals 
that have already appeared, with a short account of each. Others 
are in active preperation; and the whole will constitute a 
standard seiles specially adapted to the requirements of beginners, 
whether for private study or for school instruction. 


ASTRONOMY. — By the Astronomer 
ROYAL -POPULAR ASTRONOMY Wnh Hflustrations By G B. 
AIRY, Astronomer Royal. Sixth and cheaper Echnon tmo cloth gr Gal, | 
to ite 


reference of every step to the Observatory, and the full description of the 
methods and instruments of obeervanon. 
ASTRONOMY.—Mr. LOCKYER’S ELE- 


MENTARY "ioe e in ASTRONOMY. Wnh Cobourad Sugen i = 
the of the ee Nebnuke, and numerous I Lmatratons 
RMAN LOCKYER, F.R.S. Fourth Thonsand. 


su beeqnent and The chapters treat of the and 
Nebulm > the Stm ; tha Soler S fob: t Movements of the Heaventy 
Bodes , the Measurement of te pel haere 
Apparent Places of tho Heaven the Real Distances and Dimen- 


Gravitation, omicel discoveries 
peg Akai Afr Lockyer’s work supplements that of the Astronomer 
Royal mentoned m the previous article 

PHYSIOLOGY.—Professor HUXLEY’S 
LESSONS m ELEMENTARY PHYSIOLOGY With numerons [ihm 
trations. Bl H aed eae ed F RS, Professor of Natural History in the 
Royal School of Twelfth Thousand s8mo, cloth 4t. Gal 


ee ee ea ee 
or 


The lessous are folly Mustrated by numerous 
ieee ere 


UESTIONS ON HUXLEY’S PHYSIO- 


LOGY FOR SCHOOLS. By T. ALCOCK, M.D, x8mo 1s Gd 
Thom Questions were drawn up as aids to the instruction of a chus of 
young people m Phymology. 


BOTANY. — PROFESSOR OLIVER’S 


Hoa IN ELEMENTARY BOTANY. With nearly Two Hundred 
itrstrations, ee OLIVER, FRS, FLS Serenth Thousand. 


to teach the Elements of Botany on Professor 
pat Spey and DY thie pect Scheele The earlier 
ementi 


tion of this work free use has bean made of the manuscrpt materials of the 
late PROFESSOR HENSLOW. 
CHEMISTRY. — Professor ROSCOE’S 


LESSONS IN ELEMENTARY CHEMISTRY, INORGANIC AND 
ORGANIC, dA HENRY ROSCOE, F.RS,, of Chemistry 


Collage, Alan With N 
Laig of the n 
New Edition. 


4s Ga. 


form, suited to tho prosent 


the centigrade 
o pew edition, berdoa now 


By G. B. AIRY, Astronomer Royal 


ON THE ALGEBRAICAL AND 
NUMERICAL THEORY OF ERRORS OF OBSERYATIONS AND 
ane COMBINATION OF OBSERVATIONS Crown Sro. cloth 
ba 

Tn order to spare astronomers and observers in natyral 
= and lows of ar lange are uced by ref 


piulosoph aie 
to the o 


concerning chances laa to msennuble 
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THE MINISTER OF PUBLIC INSTRUCTION 


EX GLISH politicians have peculiar ways of giving us 

what wewant. For some time every one has felt, as 
it were, by a sort of instinct, that we shall at last have what 
all other civilised nations have long known to be indis- 
pensable,—a Minister of Public Instruction. Out of 
Parliament this has been on all sides spoken of as a 
matter of course. But in Parliament it is different. 
When the inevitable time comes for it to be spoken of 
there, it must be carefully avoided, or only coyly glanced 
at, by.those who have thoroughly determined to give it, 
for etiquette imposes on them the necessity of appear- 
ing to yield to external importunity. A very pretty ex- 
ample of this parhamentary coquetry occurred last week 
on the first reading of the new Educatjon Bill Mr. Forster 
displayed no little ingenuity in avoiding the slightest allu- 
sion to a provision which everyone of his hearers knew 
to be absolutely essential to the success of the great 
measure he was introducing. He said, “The first thing 
that would suggest itself probably to the minds of all hon. 
members would be a system of organisation throughout 
the country,” knowing perfectly well that “ the first thing” 
that must suggest itself would be a central authority to 
create and direct that organisation. But the suggestion 
must not come from a Minister. It was not long, how- 
ever, in coming from other quarters. Sir John Pakington, 
as a leading member of the Opposition, and other 
speakers, promptly supplied the deficiency, and the pro- 
posal was received with “ministerial cheers.” AI men 
know that the meaning ‘of this amusing, and no doubt 
most necessary, little comedy is, that we may now hope soon 
to have a Minister of Public Instruction. That being the 
case it may not be amiss therefore that the probable 
scope of the duties connected with such an office should 
be briefly considered. 

Such a Minister should, we think, take charge of the 
whole range of natural knowledge in all matters in which 
the State in any way intervenes to advance such know- 
ledge. We understand the comprehensive term natural 
knowledge to include Education, Science, the Fine Arts, 
and Music. Towards the promotion of all these the 
Government at present, more or less contributes its 
direct influence. In order to ensure continuity of system 
and avoid its interruphon when the head of the de- 
partment vacates office with the change of Ministers, it 
will, we believe, be found necessary to place over ea 
of these subdivisions a permanent, that 1s unparliamentary, 
Under Secretary of State; unless indeed the two last, Fine 
Arts and Music, may be found capable of being united 
under one head. But Education, Science, and Fine Arts, 
with Music, should certainly be kept distinct, not only 
with a view to division of labour, but to the special 
efficiency of each. 

The Education branch would include the national sys- 
tem of compulsory primary education about to be estab- 
lished, public schools, universities, and agencies of all 
kinds aided by the State, which have for their object the 
‘training of yout. It would include also general litera- 
ture in so far as that is recognised or subsidised in any 
way by the State. 
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The Science branch would include all establishments, 
in receipt of Government assistance, in which Science is 
taught as a special study; all those in which scientific 
observations or investigations are conducted under State 
auspices, and all museums in which natural objects are 
displayed for scientific purposes. 

The Fine Arts branch would include all national collec- 
tions of paintings, sculpture, and decorative works, na- 
tional schools of design, the national buildings and 
monuments, whether of the present or the future. 

The Music branch would include subsidies for cul- 
tivation of music, and rewards for pre-eminence in the 
art, 

Such, it can hardly be doubted, will be the broad 
classification. No doubt a debateable ground will be 
found to exist between the different subdivisions, through 
which it will be difficult to trace a clear line of separa- 
tion. For instance, between Science and Fine Aits 
there will be points of contact requinng perhaps careful 
re-adjustment; as in the cases of the Butsh and 
South Kensington Museums, in each of which both Art 
and Science collections are under one roof. The 
opportunity "presented by the institution of the new 
Minister is perhaps the last that will ever be 
afforded us of deciding whether collections differing 
so entirely in their characters and objects as those of 
Art and Science should be in juxtaposition. It is certain 
that the classes who visit collections of Natural History, 
bond fide for instruction, are not at all aided, and but little 
interested, by the immediate presence of antiquities and 
objects of verin. The classes who only visit museums 
for amusement, are doubtless interested in both. But in 
creating a consistent system, which of these two classes 
should be chiefly considered? If the latter, is there not 
considerable danger of our falling into the error of making 
such collections mere places of amusement? Again, the 
minds best qualified to organise and maintain Art collec- 
tions do not usually possess equal knowledge of, or feel 
equal interest in, Science, and wree versd. It seems 
desirable then that the question of separating the two 
of kinds collections should now be settled once for all 

Coincident with the re-classifying of our national 
collections should be an endeavour to engraft on some of 
them, in which the want has long been felt, arrangements 
for facilitating the study of thei: contents. 

Assuming that the scope of the new Ministers junsdic- 
tion will be generally such as we have indicated, we may 
be at ease with respect to the Education branch. This 
has received so much attention of late, and the whole 
subject has been ‘so thoroughly mastered by Mr. Forster, 
who will, let us hope, be our first Minister of Public Instruc- 
tion, that he will enter with confidence on this part of 
his duties, But with Science it is far different. Our 
present very meagre and partial scientific arrangements 
are dislocated and scattered over every existing depait- 
ment of the State, as if with the express object of putting 
consistency, system, and efficiency out of the question. 
The first step towards organising this branch of know- 
ledge must be by collecting facts and opinions relating to 
it. This step can only be taken through the agency of a 
Royal Commission instructed to give the widest possible 
scope to its inquiries into everything relating to both 
Instruction and Investigacion in Science, 
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WHEN ong of the most powerful representatives of 
the Transcendental school of philosophy, himself 
possessing a knowledge of biological science, consents 
to do battle against the modern dottrines concerning Life 
and its. assumed material substratum, Profopiasm, we 
may expect, at least, that the strongest arguments which 
can be adduced will be brought to bear against the ob- 
noxious theories and their supposed materialistic ten- 
dencies, Still more especially must we prepare ourselves 
for battle à outrance, when the champion that steps for- 
ward is one who has already grappled so manfully with 
the “ Secret of Hegel” and is otherwise so distinguished 
a leader amongst the adverse school of thinkers, 
Although differing altogether from Prof. Huxley on the 
main subject of his essay, we find that in one respect the 
opinions expressed therein are perfectly in accordance with 
those of Mr. Stirling. With reference to the views enun- 
ciated concerning Comte and his writings, Mr. Stirling 
says: “I acknowledge in Mr. Huxley's every word the ring 
of a genuine experience.” Mr. Stirling is even more severe 
on the hitherto much-lauded Positive philosopher than 
Piof. Huxley himself. He says :— 


There is not a sentence in his book thet, in the hollow elabora- 
tion and windy pretentiousness of its build, is aoe an a 
of ils own constiuctor, On the whole, indeed, when 
the little to which he attained, the empty mflation of “hi clams, 
the monshons and maniacal self-concelt into which he was 
exalted, it mey appear, thet charity to M. Comte himself 
tO say nothing of the world—-shoald induce us to wish that 
both his name and his works were buried in oblivion. 


When the phrase “ Physical Basis of Life” was em- 
` ployed, this was intended to convey the notion that there 
was one kind of matter, that is, one genus—including an 
almost infinite number of specifically different, though 
closely related, kands—-common to all living beings : this 
matter being named Protoplasm. In connection with this 
doctrine, though based upon other facts, there was a further 
inference. Life was believed to be a function of living 
matter rather than of living form—whether cellular or 
other. No secondary visible organisation, at all events, 
was supposed’to be needed, though a primary but invisible 
molecilar organisgtion was deemed all essential for the 
display of vital manifestations. Such a doctrine being 
opg% admitted, there is, as Mr. Stirling points out, no 
logical halting-place short of Prof. Huftley’s further con- 
clusion, “that all vital action whatever, intsileciual în- 
cluded, ts but the result of the molecular forces of the 
protoplasm which displays i" 

Let us see, then, what is to be said in favour of a matier 
of Life, and how far Mr. Stirling’s objettions to this 
doctrine are valid. 

At the time when the doctrines of Schleiden and Schwann 
-~ that the ‘cell’ was the ultimate morphological unit capa- 
ble of displaying ‘vital’ manifestations—were announced, 
and long after, the simplest independent living things, 
whether animal or vegetable, were supposed to be unicel- 
lular organisms. Form and visible organisation were, 
therefore, regarded by most a3 necessary for the manifesta- 


tion of Life: it was supposed that a more or less spheri- 
cal structure was needed, possessing a distinct cell-wall, 


with a nucleus, and other cell contents.. But, of late - 


years, increasing knowledge and faithful investigation has 
necessitated much change of doctrine, in regard’ to the 
nature of those simplest parts’ of complex organisms 
which are capable of displaying a vitality of their own, 


and in regard to the nature of the simplest independent ` 


living things. 
Same of the principal modifications in the ‘cell’ doc- 
trine of organisation are thus sketched by Mr. Stirling 

himself :— 
The fitst step taken in resolution of this theory was co 
by Max Schultze, preceded by i 
membrane. 


leted 
This was the - 


tion of an investing membrane may, and does 
ulti form ; but, in the first instance, it appears the cell is 
naked. è second st in Hacc E D perhaps, to 
and though RET 


Biucke, th 
Kul ee E to be mentioned in the samo 


E ie eae elimination, or at least subor- 
dination, of the nucleus. The n we are to understand 
Sg ee the division nor to the existence of 


Thus, then, stripped of its membrane, relieved of its nucleus, 
what now remains of the cell? Why, nothing but what mas 
the contained matter, the inh matrix, and %#—Proto- 
plum. 

Thus, then, we seem to reach our elementary life-stuff— 
our living waver. But Mr. Stirling would wam us against 
coming to any such conclusion—he will not so easily 
yield. He tells us we are quite wrong if we think we have got 
rid of the cell and have reduced ourselves to a simple matter 
of Life. And why? “ Because,” as he says, “all the great 
German histologists still hold by the cell, and can hardly 
open their mouths without mention of it.” But, if this be 
so, after what Mr. Stirling has himselt told us, to what 
else can we ascribe the practice, save to a seeming reality of 
that reputed fondness in the German mind for courtesy 


or conventional titles? Some such excuse there may be, . 


but assuredly no other. We would ask Mr. Stirling to 
reconsider the bearing of the statements which he has 
himself adduced. In place-of the old morphological 
vital unit—the cell—with its definite characters, we are 
reduced to a mere naked, non-nucleated bit of protoplasm, 
as the simplest material substratum adequate to display 
ali those vital manifestations, previously considered to be 
the essential attributes of the formed elements above 
mentioned, The power of displaying vital manifesta- 
tions has, in fact, been transferred from definitely 
ae morphological units, to utterly indefinite and 
ormless masses of Protoplasm. Instead, therefore, 
of an obvious form of Life, we are reduced to a 
matter of Life, presenting no appreciable morphological 
characters. It becomes evident, moreover, that if the 


-old term “cell” is still applied to these mere bits of living 


stuff or protoplasm—not because they are morphological 
units, but simply because biologists have been compelled 
to transfer the power of manifesting vital characteristics 
to such indefinite protoplasmic masses—then this term, 
thus employed, must be seen to have so entirely lost its 
old signification, that it can be regarded only as a mere 
courtesy title. Vital power has obviously been transferred 
from a definite. morphological unit—the cell—to meré 
living matter, and if any people do persist in still calling 
a portion of such mere matter by the name of the morpho- 
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logical unit, simply because this was of old also assumed 
to be the vital unit, we must not allow such mere con- 
fusion in language to confuse us as to the real facts and 
inferences, 

There is another point ‘of view, also, to which Mr. Stir- 
ling does not seem to have given an adequate attention. 
The old doctrine did well enough at a time when the 
lowest known living things were “ unicellular organisms,” 
closely approximating in their characters to those morpho- 
logical units of which the higher plants and animals are 
built up. But, since our knowledge has increased—since 
we have become more familiar with the various living 
things, constituting the lowest groups of Professor 
Haeckels third organic kingdom—-PROTISTA—the main- 
tenance of such doctrines has become im possible. Do 
we not now know that although the /Profop/asfa are 
amoeboid animals possessing the old cell characters—that 
13, having a distinct nucleus, and a definite bounding 
membrane—there are, nevertheless, adult animals, leading 
an entirely independent existence, composing the lowest 
group Afonera, some of which have no bounding membrane, 
though they have a nucleus, whilst others, simpler still, 
are mere bits of protoplasm—naked, non-nucleated, 
structureless? Yet, such minute, homogeneous, and alto- 
gether indefinite bits of protoplasm, are as capable of 
displaying the fundamental characteristics of hfe, as are 
the more definite unicellular organisms to which such 
attributes were formerly supposed to be restricted. 
Without visible structure, they nevertheless assimilate 
materials from their environment, and grow; they constantly 
vary their shape, and are capable of executing slow move- 
ments; though possessing no nucleus, they are able to 
divide and reproduce their kind. 

It seems only fair to mention in this place, that so 
far back as 1853, before the doctrine as to the constitu- 
tion of the “cell” had unde:gone such a modification, or 
rather, as we should have said, before it had been gene- 
rally acknowledged that vital manifestations could be 
displayed by mere bits of protoplasm lacking the supposed 
necessary elements of form, Professor Huxley had put 
forth a powerful remonstrance against the then all-preva- 
lent “cell theory” of organisation.* His ‘opinions were 
announced even five years before Virchow, the last great 
champion of the doctrine, issued his celebiated “ Cellular 
Pathologie.” Following, in the main, the doctrine of 
Wolff and Von Baer, Prof. Huxley contended that the 


primitive organic substance is a homogeneous plasma, in, 


which a certain differentiation takes place, but that there 
1s no evidence whatever to show that the molecular forces 
of this living matter (“vital forces” of most modern 
writers) are, by this differentiation, localised in any one part 
rather than in any other part—be it cell, or be it intercel- 
lular tissue. “Neither is there any evidence,” he says, 
“that any alteration or other influence is exercised by the 
one over the other ; the changes which each subsequently 
undergoes—though they are in harmony—having no causal 
.connection with one another, but each proceeding, as it 
would seem, in accordance with the general determining 
Jaws of the organism.” Whilst believing that the peri- 


. Plasi—corresponding with the cell-wall and intercellular 


tissue of other wnters—is the seat of all the most im- 
portant m¢etamarphic processes out of which the various 
g * Brit and For Med Chir. Review, 1889, p sot. eres 


tissues are produced, he also believes that this differen- 
tiation 1s not brought about by any mysterious action on the 
part of the cell or nucleus, but that it is rather the result 
of intimate molecular changes taking place in the plastic 
matter itself, after a definitely successive though inexpli- 
cable fashion, Prof. Huxley’s fundamental position was, 
in fact, that “the primary differentiation is not a weces- 
sary preliminary to further organisation—that the cells 
are not machines by which alone further development can 
take place ; they are rather mere indications of accustomed 
modes of evolution.” This main position he has further 
illustrated by saying: “We have tried to show that 
they [the cells} are not instruments, but indications— 
that they are no more the producers of the vital phenomena 
than the shells scattered tn orderly lines along the sea- 
beach, are the instruments by which the gravitative force 
of the moon acts upon the ocean. Like these, the cell 
only marks where the vital tides have been, and how they 
have acted.” i 

Certainly the essence of this doctrine is, that the 
vital forces are “molecular forces ”—that they are not 
dependent upon morphological forms or “cells” and, there- 
fore, that essentially vital manifestations may take place 
in mere formless living matter—Protoplasm, if you will 
As we have just seen, this is precisely the doctrine to 
which so many other distinguished biologists have now 
given in their adhesion. They too—Max Schultze, Haeckel, 
Kuhne, and others—have gradually recognised that a 
something of definite form is no longer necessary: that 
there are independent living things, even lower in the 
scale than the old “unicellular organisims”: that to 
constitute one of these, or to constitute a vital unit 
of one of the higher living things, all that is needed 
ig mere formless, indefinite Protoplasm—or, as Mr. 
Stirling contemptuously expresses it, a mere “shred” 
of the matter of Life. 

Much of what immediately follows,in Mr. Stirling’s 
essay, we consider to be somewhat irrelevant. We think 
it has been written under the influence of a misconcep- 
tion as to Professor Huxley’s real meaning. Mr. Stirling 
argues against Protoplasm, on the assumption of its being 
a substance definite in kind—as definite, we may say, as 
chloride of sodium— whilst apparently, Professor Huxley’s 
meaning was rather that Protoplasm was the name of a 
genus of matter, or else of a species including almost in- 
numerable varieties: that it was a proteinacious sub- 
stance, in fact, of which there might be as many hundreds 
of isomeric modifications, as there are similar varieties tf 
protein itself, 

We regret that we are unable to follow Mr. Stirling 
into this second part of his essay. It seems to us to be 
the most interesting part of it, and we recommend our 
readers to study it for themselves. Much, however, of its 
reasoning, is, for us, deprived of its seeming cogency, be- 
cause wecannot agree with Mr. Stirling in his previous con- 
clusion as to the non-existence of a matter of Life. This,as 
he fully admits, is the really fundamental question about 
which the difference of opinion easts. And, if we cannot 
agree with him upon this first point, it 13 useless for us to 
follow him into his subsequent reasonings. We cannot, 
however, but admire his candour when he says: 7 


It is to be acknow] ‘that Mr. Huxley would be very 
much assisted in his identification of differences, were but ‘the 
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theories ot the molecularists* on the ane and of Mr. Darwin 
on the other, once for all established. Tho three modes of 
theorising indeed, are not without a tendency to 
approach one another ; and it is precisely their union that would 
gerne a definitive trtumph for the docizine of materiali, Mr. 


a ako as 
Jor everything ithe an ides or thought 
that appears in treattenr. se 


Nothing could be more outspoken and candid than this 
utterance of Mr. Stirling. He evidently believes that such 
doctrines of the “ molecularists ” concerning the new evolu- 
tion of living things will have long to “await the proof”; but 
we, on the contrary, firmly believe the time to be not far 
distant when this will be as much an accredited dictum 
of science as are the other doctrines of the Correlation 
of the Physical Forces, and of the Correlation of the Vital 
and Physical Forces which have been its necessary pre- 
decessors, We would ask the Transcendentalists, at 
Jeast, to speculate upon the possibility of this, Let them 
learn in the meantime how they may best readjust their 
doctrines, so that when the time comes in which such 
change will be absolutely necessery—if their views are to 
be in accordance with the established truths of science— 
there may be no sudden bewilderment, no feeling as if 
the very ground were being swept from underneath their 
feet. To such a thinker as Mr. Stirling, we should 
imagine the necessary modification of doctrine would not 
prove difficult. For, after all, the acceptation, to the 
fullest extent, of the doctrines concerning Life to which we 
have been alluding, involves, even fram the Transcen- 
dentalists, only a somewhat different point of view. So 
long as Matter, and Force or Spirit, are but two aspects of 
a something one and indivisible, there is still room for 
opposite philosophical systems, The old questions may 

be discussed as earnestly as ever by those who have the 
eae and the taste for such ontological inquiries, And, 
if perchance lured into such distussions, it would often 
be found that he who was most vehemently charged with 
Materialism would, from an ontological point of view, 
prefer to rank himself amongst those who professed the 
principles of a pure Idealism. 

` H, CHARLTON BASTIAN 





AGRICULTURAL CHEMISTRY 
How Crops Grow: A Treatise on the Chemical Composi- 
tion, Structure, and Lafe of the one jor ci Spl 
tural Students. By uel W. A. 


tons and adapt or Engh 


(London, 1869.) 
“THIS revised edition of an excellent American work 
ought to find its way into the hands ofa very numerous 
class of youths whose future avocations will require a spe- 
‘cial acquaintance with the phenomena concerned in the 
eee of plants—either naturally or under the influence 


those who believe in the posdbility of an 
Sauka of Ling things or or, in ether words, thom whe bebove intha 
ee re spontaneous generation.” 


wi 
use, by A. H. Church 
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of cultivation—some familiarity with the general struc- 
ture of plants, with the functions of their several organs 
and the nature of the various materials which it is the 
work of vegetation to produce for the food of animals 
and for numerous other purposes. 

It ig surprising that in a country where the practice of 
agriculture is one of the chief sources of wealth and 
is, directly or indirectly, the means of employing a vast 





Pg Seton of celajn eabage sem sewing t the union of the 
call-walks the snterceliniar spaces ah 


amcunt of capital and labour, very little should have been 
done towards the scientific elucidation of agricultural 
practice so as to ensure improvement of the art. Yet such is 
still the case in this country with some rare exceptions like 
the experimental farm at Rothamsted, where Messrs. 
Lawes and Gilbert have done so much to aid the farmer 
in applying manures and cattle-feeding materials to the 
best advantage. The Royal Agricultural Society; the 
Highland Agricultural Society, and the Agricultural Col- 
lege at Cirencester, have also contributed towards the 
attainment of the same object; but, as a rule, agriculture 
is practised almost exclusively under the guidance of mere 
traditional principles and habitual routine, without those 
engaged in this business having any appreciation of the 
phenomena and natural laws which govern the growth of 
plants, even so far as they are known to science. This 
fact is, in part, no doubt a consequence of the general 
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Pe te gs rl tals eet ies gente 
disregard of scientific teaching in this country ; but it is 
also referable in some degree to the absence of any orga- 
nised scientific investigation of plant-life in relation to 
agriculture, such as that carried on'of late years in Ger- 
many by the aid of the various governments and with 
the hearty support of farmers. It is indeed strange that in 
a country like ours, where agriculture is no longer a mere 
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gathering of the natural produce of the earth, but has 
become, more thoroughly than elsewhere, the art of manu- 


facturing food, there should not be an activity in the 
teaching and prosecution of agricultural science propor- 
tionate to that existing where agriculture is in a more 
primitive state. 

However, a beginning is being made in this direction, 
and itis to aid students in acquiring a knowledge, both 
technical and scientific, of the less obvious aspects of 
plant-life, that the volume mentioned above has been 
written. The classification of the subjects treated of is 





Fig. 3 —Sectlon of outer calls of an ont grain; æ and ¢ containing chiefly 
r a m y E E 


adapted both to this object and to the wants of the lecture- 
room, while the illustrations of particular phenomena are 
in all cases chosen with reference to agricultural 
practice. 

The first division is devoted to the chemical composi- 


tion of the plant. Here the elementary substances of |. 


which plant organs and their materials consist are briefly 
described, chemical force is defined and the technical lan- 
guage of chemistry explained ; ihen follows an account of 
the characters and composition of substances which are 
common products of vegetation in all its forms; of others 
which are more or less peculiar to certain plants ; and lastly, 
the important subject of the ash of plants is discussed 
in regard to its general and special character, the extent 
to which its constituent parts are accidental or essential, 
and the functions it or its several parts may perform in 
the growth and development of the plant. 

The special organized forms in which the common 
materials of plants present themselves are well illustrated 


Fig 4 —Forus of varlons albumincid grains; æ from vetch seed ; $ Som 

the castor bean; ¢ from flax seed; d from Maries Cerffore ; and e from 
the aril of the nutmeg. 

by numerous woodcuts, of which figs. 1, 2, 3, and 4, will 

serve as examples, 

Copious references to special investigations and 
monographs are given throughout this division of the 
book; but unless we have credit for doing even less than 
has been done in this country, it would seem that the 
references are too exclusively to German authorities. 
Only in one instance are the elaborate observations of 


Lawes and Gilbert mentioned (p. 316), and French 
experimenters are also but rarely referred to. 

One excellent feature of this division consists in the 
tabulated statements of the amounts of particular con- 
stituents contained in various plants, in a form that will 
be not only instructive to the student, but very useful for 
reference. 

The second division deals with the structure of the 
plant, the offices of its organs, the nature of the plant 
cell, the organs of nutrition and of reproduction, with their 
several fimctions. 

The third division treats generally of the life of the 
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Fig. 5 —Young whoat t with earth adhering to roots at 4, while 
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plant, describes how the seed germinates, what is the food 
of plants, how it is taken up, the nature and the motion 
of the sap and the various forces by which this is 
influenced, the mode of reproduction, and, lastly, -the 
death of the plant. 

Then follows an appendix, with copious tables of the 
composition of agricultaral plants and products, cattle 
feeding materials, &c., which cannot fail to be useful, 
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x The ‘first and third divisions of this work seem 
unexceptionable ; but the more purely botanical portion 
- might be improved by revision, thus, for instance, at 
. p. 178, cystoliths and crystallised concretions in plant- 
. cells are treated of in a manner which suggests want of 

. familiarity with the microscopic examination of plants, 
and is calculated to make a beginner suppose all the 

z crystalline conernon® of plants are cystoliths of some 

SOF u 4 

. Atp. E NE teenies Geek consist 
only of protoplasm and nucleus, being destitute of cell- 

. walls during a portion or. the whole of their existence,” and 
a single line might have been added to explain the ex- 
ceptional conditions under which these cells—that are 
not cells—present themselves. Again, at p. 218, after 
the passage “many cells are altogether empty, and 
consist of nothing but the cell-wall,” there might have 
been added “after cessation of the functions.” 

The Screw pine referred to at p. 227 is not a palm; 
and while the term “imbricated buds” is awkward, the 
reference,-on the same page, to roots that have no buds 
seems to suggest that buds are generally present on roots 
inconsistently with what precedes. 

Before concluding the notice of this work we must refer 
to one part of the introductory chapter, where the author 
very justly condemns as a delusive error the notion that 
there is any opposition or conflict between science and 
art, or between theory arid practice. “ They are, as they 
ever have been, and ever must be, in the fullest harmony. 
If they appear to jar or stand in contradiction, it is 
because we have something false or incomplete in what we 
call our science or our art; or else we do not perceive 
correctly ; but are misled by the narrowness and aberra- 
tions of our vision. It is often said of a machine, that 
it is good in theory, but fails in practice. This is as 
untrue as untrue can be. If a machine fail in practice, 
it is because it is imperfect in theory. It should be 
said of such a failure—the machine was good, judged 
by the best theory known to its inventor, but its inca- 
pacity to work demonstrates that the theory had a 
flaw.” 

It is the boast of gothe who affect to glory in the suff- 
ciency of practice and to decry theory, that the former is 
based upon experience, which is the only safe guide. But 
this is a one-sided view of the matter. Theory is also 
based upon experience, if it be truly scientific.” The vague 
surmise of an ignorant and undisciplined mind is not 


` efheory. Theory, in the proper and good sense, is always 


a deduction from facts—the best deduction of which the 
stock of facts in our possession admits. It is the inter- 
pretation of facts. It is the expression of the ideas which 
facts awaken when submitted to a fertile imagination and 
yell- balanced judgment. 

‘Tf.the appreciation of these views were at all equal to 
‘their truth, and if the importance of their bearing on the 
. advancement of agriculture were at all adequately recog- 
“nised; there would probably be little reason to lament the 
` want of attention either on the part of the farmer or the 

` statesman, to the scientific aspects of that pursuit, and less 
~ scope for that blatant obstructive, the “ practical man,” who 
shuts his eyes and ears against everything his grandfather 
„did not know of, believes only in the folly of wisdom, and 
“js supremely happy i in his own ignorance, 
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A Geographical Handbook of all known Parnas, with 
Lables to show their Distribution. By K. M. Lyell. 
(Murray, 1870.) 

THIS useful and unpretending, but elegant little volume, 

consists of two parts, TaN bet the genera and species 

of ferns are enumerated under a number of geographical 
divisions and subdivisions, which appear to have been 
jadiciously selected. The stations, habitats, and 
geographical range of each ies, are given with much 

care, and the authorities oted. It thus forms a 

series of fern catalogues on eighteen divisions of the 

globe. The second part consists of a systematic list of 

a the species, with their range of distribution indicated 

ighteen columns. Sir William Hookers arrangements 
aaa itations of species have been followed throughout, 
and this gives a unity to the work which has its value. 

But as ferns have generally so wide a range that genera 

restricted to any one part of the globe are excepti we 

think it would be as well in a work- of this nature, to 
the additional genera of John Smith and others. 
We would also suggest for another edition, that a sum- 


mary of the genera and species might be usefully given at 
the head of each phical subdivision. us for 
j bee Proper” we should have: ; 
. Woodsia . 2 species | 13. Aai i 17 species 
` Dicksonia. . I p 14. Scolopendrium a 
3 Hymenophyllumi ,, 15. Aspidum . 3 i 
4. Trichomanes. 1 ,, 16, Nephrodium. Ge. 4, 
z Davallia . . I 4, I Polypodium “ 7. er 
yer enna oe ae I a ochlæna A ci 
a 19. & 2 y 
a Cheilanthes « 3 20, Oana. ane 
Q- sel na I y 21. Ophicglowmm . 2 ,, 
10, Pteris. . 4 45 22. Botry ‘ 5S p’ 
11. Lomaria . I j - asai 
12, Woodwardia. 1 55 species 


Such summaries would offer useful materials for com- 
parison, and show at a glance what genera were abundant, 
rare, or wanting, in a given district. We also think the 
specific names should have been printed with some 
-difference of type, so as more readily to catch the 


opt < 


ning 


but these are small matters in so useful Sark ach 
must have been a labour of love to its author, and which ` 


no lover of ferns should be Mane A. R W. 


Agricultural Analyesls.—A Qualitative and 
itative Chemical A pit ve E. Wolff, 
resenius, Krocker, and others, Edited by G. C. 
Caldwell. Pp. vi. and 307. ' 8vo. (New York : Judd. 
London : Trubner, I 
MR. CALDWELL (Professor of Agricultural Chemistry in 
the Cornell University) prepared this compilation for the 
use of his own ae and agricultural students gener 
pret of the cha consist of translations from W 
eitung,* and much more is taken from Freseniiels 
well-known works on analysis, The metric system of 


weights and measures, and the centigrade thermometric 
e are adopted throughout; anda but not suffi- 
ciently extensive set of tables is given at the end of the 


work, 

The merit of a treatise of this kind consists in a proper 
selection and arrangement of materials; and Piof. Caldwell 
“ape to have performed his task satisfactorily, though, as 

admits, somewhat hastily. It is hardi to 

addy that 1 the book would be quite as mu pe of 

e hands of an unassisted student as any of those of 
which it is an adaptation. Under the guidance of a 
teacher, however, it would aaa be of much service 
in an agricul cultural laborat 
Jahrbuch der Erfindengm, H. Hirzel und H. Gretschel. 

- (Leipzig : Quandt und Handel, 1869.)- *- 
THIS is one of a a type of boaks which i is not published in 
this. country,feither because our publighers are not. suffi- 
ciently energetic, or because our public has not as yet 
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sufficient interest in science. We may hope that in the 
yearly volumes of a periodical like NATURE, the general 
reader will find everything brought down to the latest 
date, with a sufficiently clear account of all important 
discoveries. There 1g needed, however, a sort of “ bird’s- 
eye view” book of the year’s work, in which a great deal 
that emerges every week and is of little permanent import- 
ance, may be left out, and really considerable discoveries 
alone given. It is necessary, besides, that the narrative 
of these discoveries should not be written from the point of 
view of the man of science, who knows at once where to 
place them ir relation to his previous knowledge. A brief 
account must be added of that part of what has been 
accepted or known which the new acquisition illustrates, 
supplements, or contradicts. 

hus in the oe of Wullners interesting investi- 
gations, confirming those of Frankland and Lockyer as to 
the alterations which.take place in gas spectra when the 
pressure of the gas 1s al it is necessary to give some 
account of the previously accepted doctrine of Pltucker’s 
‘i vee of the first order,” and “s ‘of the second 
order.” Again, it is useless to describe discoveries relati 
to circular po tion without recalling to the gene 
reader the meaning of the term.’ 

We need not-attempt in this place to give any account 
of the new discoveries which are explained in the Fahrbuch, 
It is a closely-pnnted volume of 416 pages, with 43 illus- 
trations, and its execution appears to us as excellent as 
its plan. There is a full account of the acquisitions ın 
solar and stellar physics, which have made the year 1868 
memorable in science. In molecular physics we have 
Graham’s discussion of the absorption of hydrogen by 
palladium. In acoustics we have a careful compendium 
of Regnault’s recent laborious and excellent work on the 
velocity of sound propagation and of the less pantic 
expenments by Kundt, which have since been k owed 
out by Schneebelt and Seebeck with promise of bringing 
ug to results more interesting and important from a 
theoretical point of view than those of Regnault. In 


heat there is a full account of the investigations, espe- 
cially with ia ip to dark heat by us and 
Dessains, We have all the modifications and improve- 


ments ın “influence machines,” like that of Holtz, which 
have been realised in the year. For domestic readers 
there are 25 pages on the sewing machine—single stitch, 
double stitch, and lock stitch, and 7 more on the knitt 

machine. Finally, there 1s a mass of detail, much of it 
extremely interesting, on the latest chemical discoveries, 
apprupriately introduced by an account of Bunsen’s 
method of washing and filtering precipitates under the 
pressure of a column of water, W.J. 


Mohrs Titrirmethode.—Lehrbuch der Chemisch-Analy- 
tischen Titrirmethode. Von Dr. Friednch Mohr. 
Third and improved editioa. Part I. (Brunswick: 
1870,) 

WE are glad to see that Dr. Mohrs well-known work on 
volumetric analysis has reached a third edition, and thate 
the author, who well deserves to be called the foster- 
parent of this branch of chemistry, has taken pees 
of the opportunity to recast it entirely, We cannot do 
better than state his own account of its contents :— 

“The work proffers, in the first place, an introduction tothe 
manipulation and use of instrumental appliances, of which 
the best forms are completely descnbed. Then follows 
Alkalimetry, under which are comprised all analyses that 
terminate with the saturation of acids and alkalies, The 
determination of potash, soda, ammonia, earths, and free 
acids generally 1s here described. 

`a The third section embraces analyses by reduction and 
oxidation, and especially their subdivision, according as 
permanganate, dichromate, or iodine solution is added in 
the final stage. It will be found-to contain the determina- 
tion of chlorine, iodine, bromine, chromic acid, all per- 
oxdes, and generally all substances which evolve or 
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combine with oxygen, chlorine, cyanogen, &c. The next 
section includes analyses by precipitation, the estimation 
of silver, chlonne, cyanogen, copper, lead, &c.—where a 
precipitation begins or ends the i 

“The conclusion af the work” (which has not yet 
reached us) “is the practical part, which teaches the 
application of individual methods to the entire course of , 
an analysis. Complete methods are stated for the analysis 
of alkalies, salt-cake, mineral waters, soils, guanos, and the “ 
ores of a ae zinc, and iron.” j 

Those of our readers who are acquainted with the 
previous edition will perceive, from the above account of 
the contents of the present one, that Dr. Mohr has very 
much extended his original plan. Accordingly the new 
Lahkréuch contains six additional sheets, and thirteen fresh 
woodcuts, We need hardly say that the author has . 
executed his work with the detailed care and enthusiasm 
which are known to characterise him ; and the numerous 
illustrations, for which Messrs. Vieweg are responsible, are 
as remarkable for sharpness and portraiture as those in 
most English manuals are deficient ın these respeats. We 
shall feel much interested in reading the conclusion of the 
book, which will supply a want long felt in certain de- 
partments of manufacture. For the sake of English 
experimenters who are not familiar with a trans- 
lation of the entire work, adapted to the prevailing nota- 
tion, would be very desirable. ' 


THE TRIAL OF THE PYX 


“THE trial of the Pyx is the formal testing of the coin 
of the realm, to ensure its being of the requisite 
weight and fineness. The name is derived from the Pyx, 
o1 chest, in which the coins selected for the purpose are 
contained. The first trial of the Pyx took place in the 
ninth and tenth years of Edward I. And as the last 
observance of this ancient ceremony was held during the 
past week, a few brief notes may not be without interest. 
The authority under which the trials were made vaned 
considerably. Furst, the members of the King’s Council, 
then the Barons of the Exchequer constituted the court, 
King James I. presiding at one trial The court now con- 
gists of several members of the Privy Council, under the 
tesidency of the Lord High Chancellor and a jury selected 
om the Hon. Company of Goldsmiths. 

Last week the high officers of the Mint assembled at 
the Treasury, and in their presence the Lord Chancellor , 
charged the jury to examine the coin of the late . 
Master of the Mint, Thomas Graham, F.R.S., and to 
ascertain whether it was within the latitude of “remedy ” 
allowed by law. : 

This remedy amounts to 12 grains on each troy pound 
of gold coin, or to 0257 grain on each sovereign ; and 24 

ns on each pound troy of silver coin. Portions cut 
rom standard test-plates were handed to the jury who 
adjourned to Goldsmithy Hall They then opened the 
Pyx-chest and tested the coin by weight ; having done 
this, a certain number of gold coins were melted into an 
ingot, which was then assayed; the same process beag 
adopted with the gilver coin. In the present instance the 
rye represented a coinage of 14 millions gold and x million 
of silver coin ; the verdict of the jury being, that the coin 
both as to weight and fineness was within the remedy 
allowed by law. The details, however, were most favour- 
able to the late illustrious Master who has so lately 


away. 

An adverse verdict would probably have been followed 
by no more senous penalty than the forfeiture of the 

asters syreties, but it is interesting to note that in 
the reign of Henry I. the money was so debased as to 
call for the exemplary punishment of the “ Moneyers,” 
while in Anglo-Saxon times the chief officer or Reeve - 
would have been punished by the loss of his hand 
should he fail to clear himself of the charge of producing 
false coinage. - Sa 
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LETTERS TO THE EDITOR 


[The Editor does not held himself retponsible for eptntions expressed 
by his Correspondents, No notice ts taken of anonymous 
communica tress. | 

Red-Necked Grebo 


A. FINE specimen of the Red-necked Grebe, picked up alive, 
but wounded, near Bedford, on the rith of esa. has been 
sent to me dead, and is being stuffed. It is a female, in winter 


plumage. 
Taunton, Feb. 16 W. TUCKWELL 


Professor Listing’s Amplifier 


IN reference to ‘your of the Boston Natural History 
Society in Naturx of 27th January, nothing more 1s i 
to amplify the power of a microscope than to cut off the rims of 
two or three eye-pieces and insert them in pairs into the ends of 
a draw tube. degree of amplification can be obtained 

is preserved. The Huyghenian eye-piece 
eferred because the dust accumulating on the 
inverted eye lens of a positive piece is inconveniently magni- 
fied, and abscures the field of view.. To those who me desirous 
of trying Professor Listing’s plan, described in your last number, 
this se method of mounting may be table. 

Lansdowne Crescent, W. OYSTOM PIGOTT 


Analogy of Colour and Music 


IT appears to me that in the discussion raised by Mr. Barrett's 
letter in your columns, too little attention has been paid to diffe- 
rences between harmony in music and harmony in colour, which 
are sufficiently preat to show that the coincidences pointed out 
cannot be ed as more than mumerical, Your correspon- 
dents have hitherto the subject rather from an optical 
than a musical point of view. I propose, with your permisnon, 
to make a few remarks from the latter stand-pomt. It is well 
known that to get a good concord, exact tuning is i 
s.¢., that a slight deviation from the right pitch is cient to 
make a concord into a discord. Moreover, the better the con- 
cord, the more intolerable is any appreciable variation of it 
pitch. Thus wnisons, fifths, edre are the most sensative 
to defective while the intervals adjacent to them, such as 
minor seconds, fourths, and sevenths are tho harshest 
discords in the scale, The degree to which this holds will be 
Been at once 


the following diagram, 1oughly i art from 
Helmholtz’s “ Ton-empfindungen.” The ordmates of the carve 


represent the amount of ‘‘roughness”—¢.¢, discordancy cor- 
responding -to the intervals marked on the lme of abscisse. 
The gvalrty of tone selected is that of the violin. 





A glance at the figure will show that the sounds which pro- 

e most discordant effects with the key-note He in the 
immediate hbouhood of the unison, the octave and the 
fifth; and er, that a ht departure from accurate 
pitch in any concord will provoke a haish dissonance. 

If we now turn to the spectrum, the state of things is widely 
different. The various coloars shade off insensibly one into the 
other, and in any one colour there is very little, if amy, change of 
tint, except close to its extremities. Thus, thenpos far as mee 
colour any part of any one colour-division produces an 
erally harsenlous effect on the eye, and has an equal claim to 
to a concord of the gamut. 

by the cestral point of each band of the 


AE ort his comparison, has left this important 
co out of t If we tako it into consideration, the 
result will, I think, to deprive Mr. Barrett’s comparison of 


any serious importance, 
order to fix our ideas, let us assume that the warn red of 


the spectrum corresponds to middle C of the pianoforte with 


be com 
Mr. 
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a64 vibrations per second. Taki 


the limitng and mean 
ware-lengths as quoted from Prof. 


by Mr. Barrett, and 


cal the number ing sound-vibrations per 
second, woe get the following iable :— 
Wavelengths 
in so mioak e i derra a 
of x smllimetre. | pet second . vi 
7234 > ago... 75 B 
Red 6853. Ey os. Bh wy C 
6472. . a8o-. . . . 282- CH 
Orange < 6164 . 203 56 ae 
5856 309 -. Pr 
Yellow {5601's © 4323-. . 317- Dg 
5347. > 338+. . 330 E 
Green 5133 352°5. ©. 352 F 
4919 368 —. ° ‘ . 7 
376 F 
Blue . < 4737 : 382-. : f 
4555 . . Sao74. .. . 39 G 
Indigo 44398 . . A 4li+ 
4241 »  )4a7-. 42 «GY 
Violet <4104 . «6 2. 441-, 440 A 
3967 + . « « ‘456+. e e 469+ At 


oe ee ee A 
ess than § abore or below the actual amount. In the last 
column are given the vibration-numbers of the sounds of the 
chromatic e) i 

By comparing the last two columns it will be seen that Red 
covers very nearly the portion of the scale between B natural 
and C sharp: Orange that from CË to half-way between D and 
DŽ, and soom. The whole relation is exhibited in the follow- 
ing figure :— 






i 
lB _ B k:t 
eG Eo A 8 A SR OO aes DORR Wa ' 
a J 


Red Orange Yellow Green Blne Indigo Violet 


It will be seen that each colour, on the whole, corresponds to 
very discordant intervals in the scale of pitch, and that only at 
one point in each (and that by no means always the dle 
point of each band) can it answer to a concord. 

What has been said is probably enough to show how little real 
“correlation” Mr. Barrett’s letter has succeeded in establishing. 
I will now notice the obeervations on Newton’s rings contained 
in that signed “ W. S,Okely.” The diameters of these rings vary 
in of different refrangibility, as the sware root of the wave- 

* and therefore they give a spectrum unfit for the 
to which Mr. Okely apples them. Indeed this is otherwise 
obvious ite the lengths of t these diameters given in his letter 
from a They are as 1, 2/§, Vh 24/3, 
BASF, WVB Wipo Vh and therefore, of comse, aai 
between them are not as Mr. Okely makes them, }, H, Y, 4, 
W, H, $, but the cwde roas of these fractions. The interval 
to red %/}, comes ont rather less than 1'26, which lies 
ma a eg A Mr. Okely’s view, which 
requires terval from to red to correspond to an octave, 
must therefore fall to the at once. 

Mr. Deas’ conception of ‘milhons’ of violinists performing 
‘(every conceivable sound within” the octave, with a view to 
the production of the “‘ purest and most ethereal of sounds,” 
seems to mo the wildest delusion. Let us suppose the compara- 
ait ear number of thirty-three at work on the interval from 
middie C to D, so that the first uces 264 vibrations per 
second, the second 265, the third and so on up to the last, 
with 297 vibrations, e should obtain a charming variety of 
deats, one a second, two a second, three a second, &c., up to 
thirty-three a second, those near the higher limit adapted to pro- 
duce the very worst barking dissonance alteinable, Mr, Deas’ 
million-fiddler-power sound, so far from bei pure” or 
‘i ethereal,” would not be a musical sound at but s mere 
bewildering chaos of noises, likely to drive the inventor himself, 


* Sos Alry’s Tracts or Lloyd's Wave Theory of Light. 
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after one trial of this satra? music, to take refuge in the awful 
solitudes described by Dante :— 
O HE au doye A SH iere.” 
Trinity College, Cambridge SEDLEY TAYLOR 


Soler Spots Visible to the Naked Eye 

OWING to the smoke and clouds which generally obscure the 
sky at Glasgow, opportunities to observe the phenomena of the 
heavens are very rare. 

ae ge n this morning (Feb 16th), I ob- 
served on its disc a dark line on the upper half of the disc. In 
order to convince myself that it was not 2 delusion, I directed a 
small et telescope ee pone Som ee sare! 
and o several spots. e principal one, as near as 
ee oe ee 

I would be glad to hear the extent of it from any one of your 
correspondents, who has measured It, as it must have been of 
enormous dimensions, 
Ropert M'CLURE 


A 
seen 


emy of Sciences at the meeting on the 14th inst., as will be 
Ron: cur repat of tie proceedings neon ES | 
Flight of Birds 


In to J. H.’sq ing the flight of the albatross 
Roadie crete at fola the Hig ht ot birds, read at the 
November meeting of the Norfolk and Norwich Naturalisty’ 
Society, I beg to assure him that no bird fs able to fly without 


ny ite w 
Khe irds observed by your correspondent’s brother were per- 
Tokian p of the most beautiful feats of eee A 
feat which can only be ssa a to any extent, by birds pos- 
sessed of a superabundance of wing-power. The albatross is the 
great master of this style of flight. Having by repeated flap- 
pings of the wings rused i into the alr, and acquired a 
certain degree of velocity, it brings its body and ontstretched 
eee ee ee eee its 
is sufficient, or nearly so, to neutralise the force of gravity; 
it can then “sail” on as long as the momentum lasts, It has 
been known to sail m this way, with the wings and body perfectly 
motionless, for more than an hour (though this is an unusually 
ong time), and when the momentum becomes exhausted, a few 
strokes of the are suficient to restore it, From its frequent 
indulgence ın this flight, the albatross may be said 
ae to flap its wings, but certainly cannot be said sever to 
o $0. 
Inserting this explanation may be whet J. H. requires. 
Norwich, February 7 J T. SOUTHWELL 


Relations of the State to Scientific Research 


As an old worker in science, and as one who, had Nature not 
been unkind, might have been eminent, I desire to say a few 
words on the ions of the State to Scientific Research, 2 
matter likely, I understand, to be the subject of a “Commission.” 

I take it for granted that it is a and proper fimction of 
the State to assist and develop labours, the results of which 
are of national importance, though thew market value cannot 
be satisfactorily ascertained at the time they are being carried 
on and therefore they can seldom be immediately remunerative. 
Of the seed sown to-day, the nation will reap in years to come, 
long after the sower Js dend and gone. It is only right thy 
the nation should help in the sowing. To continue, as of old, 
merely to reap where others have sown, may seem good in the 
sight of temporising politicians; but it will not seem so when 
there comes to be a scanty harvest by reason of the sowers having 
been feeble and few. It was bad political philosophy when the 
rulers of the city overlooked the poor wise man. 

But what I wish more particularly to deal with now, is the 
manner in which the State can best perform this acknowl 
duty. In what way can Government most beneficially interiere 
with the spontaneous energy of sclentific labourers | 
And this I confess is a matter of no little difficulty. Let us suppose 
that a certain sum of should be set aside, in order 
to enable a large body of elect men to prosecute original inquiries 
undisturbed by the bark of the wolf at the door; in other words, 
let us that Government pays directly for simple scientific 
investigation. In that case, such elect men will ei have to 
work by the plece, being oe oe ee 


have brought them fi or they will have to receive a salary, 
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—to be paid beforehand for work which they will be ed 
to do, e former plan is, in the first place, impracticable, for 


the simple reason that the value of the work cannot be satisfac. 
torily gauged, —in the second place it would be most peinicious, 
and inevitably bring about a deluge of delusions. It would bea 
igantic system of prize essays, and we all know that nothmg 
But Hel aid nonien proceed oul of Oia miutiis of arte nave 

The second plan flies in the face of a fondemental lew ot 
human nature. Suppose a hundred men to receive each, say, 
seven hundred a year, paid ly, m order that they may 
devote themselves to I How mach of the 
divine afflatus would list to come into the minds of ninety and nine 
of them? The morning after they had received their quarter’s 
sslary, they would take up their apparatus and sit down by the 
side of the pool waiting till the waters should be stirred. But 
the stirring would never come, They would always be o- 
post-futurists ; they would ever be writing title- of books 
that would never be seen. They would become ble critics, 
keenly sensitive of the folles a eee 
nt Serre busy, outside mob of unpakl workers; but they, the 
ninety and nine, would not produce. As they grew old they 
would ask to retain their salanes while they went to 
live in a land in “which it always seemed afternoon.” And 
when they, the first batch, died, those who succeeded them would 
boldly declare, as I am told the Fellows of the old Universities 
do, that they wee paid not for the work of which ther 
ability gave ise, but as a reward for having shown themselves 
worthy of the posta. The one man who would do any 
work at all would be the man who would find the greatest 
difficulty of into the guld, and he, most probably, would 
only get in by accident after all, 

ere may be a little exaggeration in the above, Asan old 
man J am prone to be ous; but of this I feel above all 
things assured, that in the higher functions of the scientific 
man, in all work that is not mechanical, help fiom Government or 
from elsewhere must be given—not directly and in exchange for 
actual scientific work, but indirectly for some other tasks that do 
not demand original th t-—and given in such a way that active 
private research may ortably be carried on at the same time, 

In the good old times when the ties which bound together 
State and Church were not such ticklish ties as now, they used 
to reward abstract EE ee eee Oe 
on it the rich offices of religion. G and philosophy took 
the bishoprics which rightly belonged to piety. 

It is ible for science to copy the indirectness and yet to 
avoid the mjustice of this old ene to retain the good while 
rejecting the evil of such a m yment sof by results. 
How such a plan may be carried ont, Trill venture with your 

I , Sır, to trace in a succeeding letter. 
In Sicco 





NOTES 


IN the last number of the Kevwe des Cours Scientifiques, M, 
Alglave again announces further subscriptions to the Sars Fund 
amounting to 40/., half this sum being a prize awarded by the 
Zoological Soclety of Paris in recognition of Sars’s works. 

M. Stas has been elected director of the Classe des Sciences 
in the Royal Academy of Belgium. 

A DEPUTATION consisting of Earl Fortescuo, the Right Hon, 
C. B. Adderley, Dr, Farr, and others, had an intervievesajth 
Mr. Shaw-Lefeyrre # the Board of Trade on Saturday to recom- 
mend the legalisation of metric weights and measures in the Post 
Office, and the legal substitution of metric weights for the troy 
weight which the Standard Commissioners propose to abolish. 

ALL who are interested in the science of ethnology in this 
country, and their number is daily on the increase, will be glad 
to learn that the Council of the Royal College of Surgeons are 
in treaty with Dr. Nicolucci of Nola di Sora, for the purchase 
of his fine collection of Italien and Greek skulls. This collec- 
tion, comprising 165 specimens of ancient and modern crania, 
upon which the celebrated Italian ethnologist’s well-known 
researches into the history of the races of Southern Europe 
have been mainly founded, will prove a valuable acquisition to 
the already extensive series in the Hunterian Museum. 
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.Mx. SCOTT, the Director of the Meteorological Office, has 
réquested us to state that the French minister of the marine 


depatment has made arrangements for ‘hoisting | the “drum” 


signal at all semaphore staticis on the French coast, between 
Dunkerque and Nantes, on recetpt of telegraphic intelligence 
from the Meteorolégical Office. This signal will, therefore, 
have the same significance at those ports as on the Elbe and at 
our own statlous., Herr von Freeden in the report of the 
Norddeutsche Seewarte states, that out of thirty telegrams which 
might be considered real storm- there were thirteen 
instances wheh' the storm followed the same evening or next 
dey; four when it was the previous day (in three of these 
instances a Sunday intervened and no telegram could be sent), 
six instances when the weather proved squally, and seven when 
it remained fine, On two occasions no telegram was received ; 
in one of them on account of an interruption of the wires. As 
the result of observation, Herr von Freeden considers that the 
N.W. gales take a southerly direction from Ireland towards the 
Bay of Biscay, and therefore, do not affect the mouth of the 
Elbe. . He also thinks further investigation would show e con- 
nection between them and S.W. winds, further westward, which 
have been blowing hard before reaching the Champel and have 
yoered to N. W. though not enough to exclude the British Isles 
from their effect, while in North Germany the compensating 
current comes from S.E. These facts are of value in showing 
the utility of the system of ‘‘ Weather telegraphy” instituted by 
the Metecrological Committee of the Royal Society. 

_ WE have just received from Herr F. von Hauer the three first 
sheets of his geological map of the Austro-Hungarian Empire, 
compued fiom the Survey of the Geological Institute; also a 
map by Mr. Foetterle, showing the occurrence, production, and 
distribution of coal in Austria. The subsequent sheets of the 
geological map are in the press and will appear in a few weeks. 


_ AT the dinner of the Foremen Engineers on Saturday, Sir J. 
Whitworth referring to the depressed state of trade and the signs 
of improvement that are visible, observed that the progress made 
during the lest forty years m the construction of self acting 
machinery has been very remarkable. Twelve shillings a foot 
wns formerly paid for the labour of ohipping and filing iron 
surfaces and Jt was now done by the planing-machine for a peony. 
Ar: Bessemer’s method of making steel has reduced the cost af 
some kinds of steel to one-half or one-third what it was. The 
consumphon of coal for manufactures has been reduced more 
than one-half, ‘The saving on English railways last year by using 
coal instead of coke was 1,200,000. Mechanical and civil 
engineers, chemists, and other scientific men, are continually 
finding out new modes of producing wealth, and the owners of 
aclf-acting machinery generally go on improving and increasing 
their productions, from which those who have fixed mcomes 
derive great advantage. The full employment of such machmery 
required a free exchange of the produce of all countries, 
Bngjpeers have so reduced the cost and time of transit that 
when we have that free exchange, England will probably be the 
cheapest country in the world to live in. Sir Joseph went on 


to say, that locking to the immediate future, we may con-- 


gratulate ourselves on the great opportunity arising for the 
development of engineering enterprise. The cultivation of 
land by steam power is greatly on the increase, In regard 
to the use of home tramways now being urgently pressed 
forward, Sir Joseph protested that they were not suited 


to the present time. -He considered, that if toll gates were. 
abolished, and roads kept in good order, engineers would soon . 
produce a small, light locomotive that, would do its work quietly . 


and efficiently. The consumption of fuel per horse-power is now 
so eral hat Ton Iecornciyes come eer eee 
than horses, ge) td, ‘ 


3 


| We learn from Z'/estitut that M. Tchibatcheff Hii published 


‘the eighth and last volume of his work on the physical geo- 


graphy, climatology, botany, geology, and paleontology of 
Asia Minor. The fossils described in this volume belong chiefly 
to the Devonian tertlary and quatermpryseries, The Jurassic rocks 
are represented by only four ammonites found near Angora ; the 
cretaceous rocks by twenty-seven different species, the Devonian | 


by seventy-nine, and the carboniferous by fourteen. The res. 


mainder of the 604 species in Asia Minor belang to the tertiary 
or quaternary rocks. An appendix contains descnptions of foils 
found in Devonian strata near Constantinople by Colonel Ab- 


dullah Bey. The knowledge of the fossils of Asin Minor, — 


furnished by this work, does not introduce any change in the 
views previously entertained. The succession of organisms at 
diferent epocha Das Teia [he saia Ia Aale Minot aii giia, 
countries already studied in this respect. 

THe Athexaus states that the Rev. A. E. Eaton, of Trinity 
College, Cambridge, is preparing a monograph on ths Epheme- 
Tide, or May-flles, in two parts. Part L (which will treat of ~ 
their generic and special nomenclature) is to contam a chrono- 
logical of authorities and a synonymic alphabetical 
index to their works, descriptions of the known genera and 
species, figures of some organs characteristic of the genere © 
and drawings of many of the species, Part IL will be occupied 
Ae cp ae fed a ce aaa E R 
characteristic British species. di - 

THE Melboume correspondent of the 7forer remarks, that as a 


partial set-off against the rabbit and sparrow sconrges resulting | 


from ill-considered introductions of European animals to Aus- 
tralia, we now and then light on what seems a new fact in 
naturel history. Among other importations is the ostrich, and 


being a strong, long-legged bid of uncertain temper, “it was - 


deemed unsafe company for children and nurses in the Park. 
The Acchmatisation Society, therefore, fixed an mquisitive and 
roological squatter with the flock of ostriches up country, where 
he was to look after the birds) Mr. S. Wilson, writing from his 
station at Longeranong, informs the Society that twelve young 
birds have been hatched in ome nest, and ‘‘are getting on 
nicely.” Referring to a common notion, derived from sach 
books as ‘‘Goldsmith’s Natural History,” that the ostrich- lays 
her egps in the sand, leaving them to be hatched by the heat of 
the sun, Mr. Wilson says that during the period of incubation 
—about six weeks—the male and female sit on the nest by turns, 
both being seldom absent at the same time. As it is not to be 
assumed that the ostrich departs from its natural domestic 
anangements in a new country, we must believe that the female 
has been hitherto commonly maligned, and the peculiar virtues 
of her husband altogether overlooked. Another nest of eleven 
eggs came to no good, as they wee laid too early in the winter. 
The nest is ‘fin a sandy hollow, without grass or rubbish, and 
the eggs are enthely without any cover,” 


*AT the meeting of the Linnean Society, held Feb. 17, a paper , 
was read by Mr. C. B, Clark on the Contmwemcces of Bengal, 


‘of which order he proposes a new system of classification, based 


on characters of the capsules and the seeds; a paper on the 
Tree-Ferns of British Sikkim by Mr. Scott, which comprise - 


eight indigenous species belonging to the genera Cyathes, Hemi- ` 


falta, and AlspAta, an intoxicating drink being obtained by the 
natives from three different species; and an interesting letter . 
addressed to Dr. Hooker by Dr. Hunce, from Whampow near ’ 
Canton, on the Flora of some litle investigated districts in that - 


neighbourhood. 


We hare to record the decease of Mr. J. E. Sowerby, so well- 


known in connection with the illustration of botanical’ works, ' 
expecially the hew edition of the English Flora, edited y, 
Mr, J. Boswell-Syme, now nearly completed. 


— 


~ a 
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Tne Professorship of Medical Jurisprudence in the Royal 
College of Surgeons, Ireland, is vacant by the death of Dr. 
Geoghegan The election by the Council was to take place on 
the 17th inst. 

DuriNG the recent discussion on Easter Island at the 
Royal Geographical Society, ıt was stated that the laye1s of 
guano could be traced and the deposit of each twenty-four hours 
distinguished. It was calculated that ıt must have taken 4,000 
yeus to foim the 20 feet deposits on the Chincha Islands. 


Tax town of Dantzic having given a concession of the sewage 
to Messrs. Aird of Berlim and granted them land for its utilisa- 
tion, prepaiations are now being made for carrying out the work 
under the direction of Mr Baldwin Latham. 


We'have received a report of the Bi: mingham Natural History 
and Microscopical Society, which appears to be actively at work, 
and we notice that Mr. Fiddian iead a paper, of which he has 
sent us a copy, on a ‘‘Sciew Motion” to remedy the defects in 
the adjustment of compound micioscopes. 

THe Bulidin de la Satt d Acclimatation contains an article 
on the use of the skins of the Kangaroo for glove-making, which 
seems to promise a successful iesult in this respect, and as 
furnishing a new sowce of animal food, as these animals thrive 
well in Europe. 

Tuk Warsop acio-steam engine has lately been much talked 
of, and wos the other day piomunently described in the Tres. 
The invention consists essentially in mixing heated air with the 
steam before its admission into the engine, and results have been 
obtained which show considerable advantages in the case of 
certain engmes and boilers. Ængineæring referring to the sub- 
ject :emaiks, that it is to be regretted that those interested in 
the invention should not have afforded means of judging whe- 
ther its application to engines of an economical class would 
furnish results as satisfactory as those obtained with the defec- 
tive boer of the Fer. 

A CORRESPONDENT in the Society of Arts Sournal suggests the 
necessity of a new house for that body, with sufficient room for 
an extensive library and museum, and adds, that if a hundred of 
Our tiade magnates were to set down their names for 1,000. 
each, the object would be accomplished, and they would be the 
Greshams of a New Exchange, where art and science would 
incessantly supplement and extend an ever-growing commerce, 
and lessen the spheie of human want, 

THE British Alalwal Journal, referring to the geneial impres- 
sion that the mortality attending the larger operations perfoimed 
in hospitals has diminished during the last two or three yems, sug- 
gests that if this be due to 1eally improved plans of teatment, the 
introduction and free use of carbolic acid may have been one of 
the measures most inflaentml, ond recommends the use of this 
material in hospitels for preventing accidental contagion. 

We have received, from the Editor, the “ Year Book of Photo- 
graphy, and Photographic News Almannc for 1870,” containing 
a number of interesting and useful papers and memornnda. 


Tie Yournal of the Soctety of Arts states that application has 
been made by the French Government for plans and statements 
relating to the organisation of the South Kensmgton Museum 
and Schools Schemes based on the same pmociple and method 
have, it is undeistood, been pioposed m New York and Boston. 


CAPTAIN Hans Busk has issned a circular in which he 
expresses his conviction that much may yet be done to diminish 
joss of life by shipwieck, and suggesting the construction of an 
experimental steam life-ship of 80 to 100 tons and 5o horse- 
pogrer, capable of keeping the sea in any weather. An institute 
has been established for this purpose, and Captain Busk offen 
a donation of 200/, on condition that 1,400/, be ccntnbated by 
the public townds the cost of the vessel during the present 
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month, Upwards of 70o. has alieady been received. Sub- 
scriptions me to be sent to the Hon. Secretary, Major Wallace 
Campbell, or Captain Busk, 3, Garden Couit, Temple, or to 
Meams. Coutts’ Bank. 


We have received from the publishers the January number of 
the Nerth British Review, in which we notice an admirable 
series of notices of contemporary lite:ature, in which there are 
among the scientific works refered to Angstrom’s " Researches 
on the Solar Spechum,”.Ladenburp’s “ History of Chemistry,” 
Alicé’s “ Report on the Progress of Chemistry,” Odling’s ‘‘ Out- 
lines,” Foster's “ Physical Geography of the Mississippi Valley,” 
Sir J. Lubbock’s ‘‘ Pre-Historic Times,” and Newman’s “ Bri- 
tish Aloths.” 

A METHOD of protecting iron fiom atmospheric influences 
has been proposed by Messrs. Macmillan and Macgregor, of 
Dumbarton and Glasgow. They bing melted sulphur into 
contact with the cold metallic surface to be coated. The sulphur 
chills and sets into a hard, thin, protecting covenng. 

Mr. RUGGLES states in his report to the International Statis- 
tical Congress held at the Hague that, in 1868, the extent of land 
woder wheat, rye, barley, oats, buckwheat, and maize in the 
United States was upwards of sixty-six million acres, the cereal 
crop amounting to more than four times as much as was needed 


for the population of the country. 

THE Secretary of State for India announces, at the request of 
the Governor-General of India, that the Government of India 
offers a prize of 5,000% for machinery or a method suitable for 
the separation of the fibre and bark of the Rheea or China-giass 
from the stem and for separating the file from thebaik. Dred 
stems nod specimens of the fibre will be suppled on application 
to the Secretary to the Government of India in the Home 
Department. 


We lemn fiom a paper by Mr. Bartley in the Society of 
Aris Fournal, that Science classes, attended by attimns, were in 
active operation last year in Chelsea, Hampton, Knightsbridge, 
Nine Elms, and Wandsworth, the total number of students 
being 223. The Chelsea School has just been enlarged by the 
students themselves, working from six to eleven at moht. It 
will accommodate 200, the outlay being 5o/. for matenal. 
This school has now 206 students in all They me taught by 
Mr. Bickerton—formerly e cublnet-maker in Gloucestershire— 
who has distinguished himself as a pupil at the Royal School 
of Mines. With the exception of a few prizes, no local md 
of any kind las been given to the school 


We have received fiom Vienna the catalogue of a book-sile 
which is to take place during March, in which we notice tho 
titles of many valuable works on Natural Science, History, 
Political Economy, Mathematics, &c., in ranous languages. 
Commissions for purchases are received by Messrs. Trubner in 
London. re 

A COURSE of cight lectures on English History, from the 
acecasion of Edward ITI. to the date of the Council of Constance, 
is now being delivered in the Pimlico Rooms, by Archiboll 
Milman, Esq., under the auspices of the Committee for the 
higher education of women. 


A DEPUTATION from the Society of Aris waited upon Earl 
Grey and Mr. Forster at the Privy Council Office on Fridpy, to 
present a memorial iepresenting in reference to the systern cf 
State aid to science classes, the hardship of the new orders which 
are looked upon by teachers as a bieach of faith by the depar:. 
ment, Lord De Grey promised to consider the matter carefully. 

In consequence of the appointment of Mr. Dyer to the char 
of Botany in the College of Sclenee, Dublin, the Piofesserslip 
of Natural History at Ure Royal Agi.cultural College at Ciren- 
cester is vacant, 
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CANONS 


T°? the south of Salt Lake and the Mormon Territory 
lies a series plateaux traversed by the 
Colorado river and its tnbutdries, which bear their burthen 
of waters into the Gulf of California. Though this region 
possesses many considerable sireams, it is over large 
areas a kind of desolate wilderness, for instead of irri- 
gating the ground these streams flow in profound gorges, 
which serve as natural drains to carry off the water which 
may fall upon the tablelands. Many fabulous tales have 
been told of these regions, their natural marvels receiving 
Many amplifications as they came to be rehearsed by 
Indians, trappers, and adventurous wanderers into the 
far west. In 1857 the Government of the United States 
despatched an expedition to explore that little known 
portion of the Continent, and the report published by the 
expedition in 1861 gave the first trustworthy and detailed 
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markable gorge Te interesting narrative in Mr Bell’s 
“ New Tracks m North America,” and by the fuller de- 
tails, as yet only ially published, obtained by an 
exploring party under Colonel Powell, of the United 
States army. By successive travellers and Government 
expeditions the go of the Colorado had been reached 
here and there. The surveying party of 1857-58 mapped 
them out and gave many admirable drawings of them, 
but declared the river not to be navigable above the 
Black Cañon, Profiting by previous failures, and by all 
the information which he could reccive from Indians 
and others, Colonel Powell conceived the bold idea of 
attempting the descent of the Colorado in boats. After 
months of toil and danger, he succeeded in forcing 
the e of these forbidding gorges, and emerging 
safely at their further end. From his survey it appears 
that the Grand Cañon 1s 238 miles long, and from 2,500 
to 4,000 feet deep. But though this is the longest, there 
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account of the Colorado region. The truth turned out to $ 


be almost stranger than the fiction. A vast territory was 
found to be intersected by ravines leading into the main line 
of gorges of the Colorado, These ravines, or cañons as 
they are termed, meander over the table-land as mvers do 
over alluvial meadows ; but they are thousands of feet 
ceep—hundreds of miles long, and so mumerous that 
the country traversed by them is said to be impassable, 
save to the fowls of the air. 

The longest and deepest gorge is the Grand Cafion of 
the Colorado. Its length was set down by Dr. Newberry 
as about 300 miles ; and its walls were described as rising 
steeply, sometimes vertically, from the of the river 
which filled the bottom of the ravine, to a height of from 
3,900 to 6,000 feet—-a line of precipice or natural section 
which has not yet found its equal on any other part of the 
globe.* Attention has lately been again called to this re- 


* See Dr Nowberry’s section of this gorge In Natur, No. 6 p 163 


are other ravines of hardly inferior dimensions. On the 
Green River, CoL Powell’s party navigated a series “ye 
miles long. From ‘where the Green River joins the Colo- 
rado, they passed thiough a succession of cafions for a dis- 
tance of 256 miles before they came to the Grand Cañon. 

Each cañon has tributary cafions. these in have 
often also their tributaries. In some places the lateral 
gorges crowd saclosely together where they join the main 
one, that they are divided by perpendicular walls of rock, 
which seem so narrow at an as hardly to furnish footing 
for a man, though in reality large enough to support cathe- 
drals. And these walls shoot 2,000 or 3,000 feet above the 
river, “ while rocks and crags and peaks rise still higher, 
away back from the river, until they reach an altitude of 
nearly 5,000 feet.” They consist to a large extent of 
brown, grey, and orange-coloured sandstones, gently m- 
clined or honzontal, beneath which marble and granite in 
some places have been deeply trenched. In some places 
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the walls are so absolutely vertical, that it is impossible to 
find a pathway between their base and the water, But 
where, owing to rapids, some portage was necessary, the 
explorers usually succeeded in goa stores, and 
sometimes even their boats, along the of the cliffs. 

The water of the Colorado River is red and muddy. 
It receives some tribu streams of clear water, but 
others are very turbid, particularly one which the j- 
tion appropriately marked as the Dirty Devil. ore- 
over, after every gal Herd of rain, “ cascades of red 
mud pour over the from tht red sandstone above, 
with a fall of hundreds of feet” We await with interest 
the detailed report which Colonel Powell will furnish of 
these features of the river. : 

Dr. Newberry, who described this territory in the 
report of the former Exploring ition above-referred 
to, declared his opinion that, notwithstanding the stupen- 
dous scale on which these cafions or ravines had 
formed, they were all nevertheless true river-gorges, ex- 
cavated by the erosive action of 1unning water. Some 
geologists, as Dr. Foster of Chicago, in recent work 
on the Mississippi Valley, have opposed this opinion, and 
have suggested that “the form and outline of these 
chasms were first determined by plutonic agency.” But 
Dr. Newberry’s explanation has been very generally ac- 
cepted. He showed that there is nowhere any trace of 

or disturbance, and that when the Cañon is dry 
its ro bottom shows no mark of dislocation. In- 
deed, when we consider the mtricate ramifications of 
these cafions, so precisely similar to the ordinary outlines 
of a drainage system over a low flat ground, it seems 
impossible to conceive of any agency capable of pro- 
ducing such ravines save the streams which flow in them. 

But if cafions are merely the results of ordinary river 
erosion, why do they not occur rywheie? To sucha 
question we may reply that river-ravines do occur every- 
where, but it is only where the special circumstances 
which favour the formation of such ravines are most fully 
developed that they grow into the depth and length of 
cafions. What then are these special circumstances? ` 

If we watch what takes place along the course of the 
rivers of this country, we can mark two kinds of erosion 
distinctly at work, First there is the ‘river, grinding 
down the sides and bottom of its channel by sweeping 
along sand and shingle; and, secondly, there is the 
action of rain, springs, and frosts tually loosening 


the sides of the water-course, and sending the débiis into. 


the river which sweeps it away. If the river were not 
interfered with by these other subatrial agents, it would 
in time dig out for itself a gorge with more or less pre- 
.cipitous sides. But in proportion as these agents come 
into play, the ravine-like character passes into that of a 
_ valley with sloping sides. Where river erosion pre- 
dominates we a Ai pas it is as by rains 
and springs, but i y frosts, we have valleys. 
Many of our rivers run both through s and along 
er banks bei 


over the year as to reduce pluvial action to a minimum. 
Frosts must be equally rare and unimportant. The main 
streams drawing their supplies of water from a distance, 
either from melted snow or abundant rainfall in the 
u parts of their basins, must be maintained in suff- 


cient volume to keep their channels either for the 
whole, or.a good part of the year. and. There must be 
a considerable uniformity in the character of the rock 
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which the stream has first to cut through. It is not 
necessary that the rock should be soft, but it should pre- 
serve for a long distance, and present to the erosive 
action of the river, the samą kind of geological texture 
and structure. Hence, horgontal or gently undulating 
strata, as of sandstone, or limestone, offer the greatest 
facilities for the erosion of cefions, as we know they do in 
our own country for the formation of ordinary river- 
ravines. When once the river has excavated its channel 
so deep that it cannot quit it, the nature of the rock may 
vary indefinitely without materially altering the aspect of 


the cañon. Hence on the Colorado, while the upper and 


chief part of the cafion has been cut through flat sand- 
stone, limestone, and other strata, the lower portion has 
been excavated in marble and even in granite. 3rd. The 
country must be sufficiently elevated above the sea, either 
originally or by subsequent upheaval, to permit of'a con- 
siderable declivity in its river-channels. The slope must 
be sufficient, not merely to let the water run off, but to give 
rise to currents strong enough to sweep along sand and 
gravel, and to excavate pot-holes. It 1s by the ceaseless 
grinding of such detrital material along the bottom of the 
river that the ravine is slowly deepened. Geologists, 
although they have constantly recdgnised this action, 
have not, per been always fully aware of its rapidity 
and extent, partly, no doubt, from the want of reliable 
data as to the nature and amqunt of the detritus pushed 
by rivers along the bottom of their beds. Messrs. Hum- 
i and Abbot computed that the Mississippi annually 
pushes into the Gulf of Mexico 750,000,000 cubic feet of 
gravel and sand, “which would cover a square mile about. 
twenty-seven feet deep.” The writer of the present paper 
was surprised a few years ago to find that the Rhine, alter. 
escaping from all its ravmes and entering the low country 
about Bonn, retained force enough to drive along shngle 
upon its By laying the ear to the bottom of a boat 
floating down mid-channel, it was to hear the grating 
of the stones as they rolled over each other. Hence we 
see that a river, which may be perfectly navigable by 
steamers, st he have rapidity enough to scour its bed 
with coarse shingle. The scour bie of course, be pieater 
in propoition to the narrowing of the breadth of the 
stream and the increase of the slope, 

It is mainly this eroding action which, so far as we 
know at present, has carved out the cafions of the 
Colorado, These wonderful ravines, meandering as ordi- 
nary rivers do, have sunk inch by inch into the country, 
retaining their original curves and windings, though con- 
tinually increasing in depth. Unassisted, or aided but 
feebly, by the other suba@rial agents, which, in such a 
country as ours, tend to break down the walls of ravines ; 
and undisturbed by the inequalities of surface so charac- 
teristic of regions that have been under the influence of 
glacier-ice,* the 1ivers, probably once much fuller than - 
now, have been allowed to dig out their gorges through the 
table-lands of the Colorado, and to convert a tract of 
country, originally, perhaps, green and well-watered, into 
a dreary deseit, intersected by a network of profound im- 
passable ravines, ARCH, GEIKIE 
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Revue des Cours Scuntifagtes, F ebruary IQ- This num- 
ber contains a list of subeciibers to the Sars Fund ; also a lecture 
delivered at the Sorbonne by M. A. Cazin, on ‘‘Motive Power,” 
in which aie descnbed the laws obtaining in regnid to thoee 
natual forces which are aheady made available as sources of 
motive-power and the application of some other forces which 
may probably be turned to account in the mme wry as science 
p Sdn hi eras the application by M. Mouchot and 

cason of so or working a steam engine 1s especial! 
mentioned as worthy of consideration ; and the application of 

the force of tides suggested by M. Tommasi. à 
* The absence of any trace of giacial acilon on the Pacific slope is noted 
bi eya), and by Foster 
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ON THE PROGRESS OF PALAONTOLOGY 


ANNIVERSARY ADDRESS DELIVERED BEFORE THE 
GEOLOGICAL SOCIETY 


- IT is now eight sinceBin the absence of the late Mr. 

Leonard Horner, aho then ed over us, it fell to my lot, as 
one of the secretaries of this tee to draw up the customary 
Annual Address, I availed my of the opportunity to endea- 
vour to “take stock ” of that portion of the science of biol 
which is commonly called ‘‘ paleontology,” as it then existed ; 
and discussing one after R the doctrines held by palæon- 
tologists, I put before you the results of my attempts to sift the 
well-established from the hypothetical or the doubtful. Permit 
mė briefly to recall to your minds what those results were = 


1. The living poke ion of all perts of the earth’s surface 
which have examined, has undeigone a succession of 
changes which, upon the whole, have been of a slow and giadual 
character, f 


a. Whén the fossil remains which are the evidences of these 
successive chan as they have occurred m any two more or less 
distant parts of the suface of the emth, are compared, they 
exhibit a certain broad and general elism. In other 
words, certain forms of life in one locality occur in the same 
oo order of sucgeasion as, or are Aomofaxia/ with, similar 
orms 10 the other locality. 

"3. Homotaxis is not to be held identical with synchronism 
without ind 
even identi faunæ and florse in two different localities may be 
of extiemely different if the term ‘‘ age ”,is used m its proper 
chronological sense. I! stated that ‘‘ geographical ee Or 
rones may have been as distinctly marked ın the P ic epoch 
as at present; and those secmingly sudden appearances of new 


genera and species, which we ascribe to new creation, may be 
umple results of migration.” 
4. The opinion the oldest known fossils ore the earliest 


forms of life, has no solid foundation. 

5. If we confine ourselves to pomtively ascertained facts, the 
total amount of m the forms of animal and table life 
since the existence of such foims is recorded, is sm When 
compaied with the lapse of time since the first appearance of 
these forms, the amount of change is wonderfully small More- 
over, in each great eee of the anımal and vegetable ig eae 
thee are certain forms which I termed PERSISTENT TYPES, 
which have :emained, with but very little apparent change, from 
their first appearance to the present tıme. 

7. In answer to the question ‘“‘ What then does an impartial 
survey of the positively ascertained truths of palæontology testify, 
in 1elation to the common doctrines of pi ve m cation, 
which suppose that modification to have a by a neces- 
say progiess fiom more to less embryonic forms, fiom more to 
less eralised within the limits of the penod repic- 
sented by the fossiliferous rocks?” I reply, “It negatives these 
doctrines, for ıt eather shows us no evidence of such modification, 
or demonstrates such modification as has occurred to have been 
very slight ; and, as to the natwe of that modification, it yields no 
evidence whatsoever that the eallier members of any long con- 
tmued group were more generalised in structure than the later 
ones ” 

I think I cannot employ my last opportunity of addi essing you, 
offictally, more pioperly—I may say more dutfully—than in re- 
vising these old judgments with such help as further knowledge 
and ieflection, and an extreme desire to get at the truth, may 
affoid me. 

I. With to the first proposition, I may remark that 
whatever may be the case among physica] geologists, catastrophic 
paleontologists are practically extinct. Itis now no peit of re- 
copnised geological doctiine that the species of one formation all 
died out and were replaced by a bian-new set in the next forma- 
tion, On the conhary, it is geneially, if not universally, 
agreed that the succession of life has been the result of a slow and 
gradual Ea of species by spana and that all appear- 
ances of abıuptness of change are due to bieaks ın the series of 
depomts, or other changes m physical conditons. The continuity 
of living forms has been aka from the emlest times to 
the present day. 

2, 3. The use of the word ‘‘homotaxis” instead of ‘‘syn- 
chionism” has not, so far as I know, found much favour in the 
eyes of geologists. I hope, therefore, that itis a love for scien- 
tific caution, and not mee peisonnl affection for a bantling of 
my own, which leads me stul to think that the change of phrase 
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is of impoitance; and, that the sooner it is 2 sooner shall 
we get nd of a number of pitfalls which beset the reasoner upon 
the facts and theories of geology. 

One of the latest pieces oF plegi intelligence which has 
reached us is the utformation that the Austrian geologists have, 
at last, succumbed to the weighty evidence which M. Barrande has 
accumulated, and have admitted the doctmne of colonies But 
the admission of the doctrine of colonies implies the further ad- 
mission that even identity of oiganic 1emains is no proof of the 
synchronism of the deposits which contain them. 

The discussions touching the Zoceesx which commenced in 
1864, have abundantly justefied the fouith Popen In 1862, 
the oldest record of life was ın the Cambnan Rocks; but if the 
Eesoon be, as Principal Dawson and Dr. ter have shown s0 
much reason for believing, the remains of a living being, the dis- 
covery of 1ts tme nature carried life back toa od which, as 
Sir Wuliam hes observed, is as remote irom that during 
which the Cam Rocks were depomted, as the Cambrian: 
epoch itself is from the terhanes tn othe words, the ascer- 
tained duration of life upon the globe was nearly doubled, at a’ 
stroke. f 

5. The significance of persistent types, and of the small amount 
of change which has taken place even in those forms which can 
be shown to have been modified, becomes greater and grenter in 
my eyes, the longer I occupy myself with the biology of the 

t 


pas 

Consider how long a time has elapsed since the Miocene 
epoch. Yet, at that tıme, there is reason to believe that every 
ımpoıtant up in every order of the A/ammalia was repre- 
sented. ven the compmatively scanty Eocene fauna yields 
examples of the orders CAerre , Insectivora, Redentia, and Fr- 
edadia 5; Of Artedactyla under both the Ruminant and 


. the Porcme modifications; of Carnurvora, Cetacea, and Marse- 


paha. 

Or, if we go back to the older half of the Mesozoic epoch, 
how truly surpnsing it is to find every order of the Aepir/ia, 
ex ë Ps ie repiesented ; while some groups, such as 
the Ornitho a and the /Yeresauria, more specialised than any 
which now exist, abounded. 

There is one division of the AmpArhia which offers especially 
important evidence upon this point, inasmuch as it bndges over 
the gap between the Mesozoic and the Paleozoic formations, often 
supposed to be of such prodigious magnitude, extending, as ıt 
does, from the bottom of the Carboniferous senes to the top of the 
Trias, if not into the Lias. I iefer to the Labyrinthodonts. As 
the address of 1862 was passing gente the press, I was able to 
mention, in a note, the discovery of a large Labynnthodont, with 
well-ossified veitehe, from the Edm h coal-field. Since 
that time eight or ten distinct genera of Labyrinthodonts have 
been discovered in the carbonferous rocks of England, Scotland, 
and heland, not to mention the Amencan forms desciibed by 
Piiocipal Dawson and Professor Cope. ‘ So at the present 
time, the Labyrinthodont Fauna of the Caiboniferous rocks 1s°* 
more extensive anc diversified than that of the Trias, while its 
chief types, sto far as osteology enables us to judge, are quite as ` 
highly o:ganised. ‘Thus it is certam tha ta comparatively highly 
organised vertebrate type, such as that of the Labyrmthodonts, 
is capable of persisting, with no considerable change, through 
the period repiesented by the vast deposits which soale ihe 
Carboniferous, the Permian, and the Triassic formations 

The very remarkable results which have been brought to light 
by the sounding and dredging operations, which have been carned 


on with such remarkable success by the tians sent out by Cire 
own, the American, and the Swedish ents, under thé 
supervision of able natualsts, havea ing in the same direction. 


These investigations have demonstrated the existence, at great 
depths in the ocean, of living animals in some cases identical 
with, m others similar to, those which are found fossilised 
m the white chalk. The Globigerina, Coccoliths, Coccospheres, 
Discoliths, in the ome are absolutely identical with those ‘in tHe 
other ; there are identical, or closely analogous, species of S -` 
Echinoderms, and Biachiopods. Off the coast of Poi tugal, there 
now lives a species of Beryx, which, doubtless, leaves its bones 
and scales here and there in the Atlantic ooze, as its predecestor 
left its-spoils in the mud of the sea of the Cretaceous 

Many yeais ago* I ventured to speak of the Atlantic mud as 
“modern chalk,” and I know of no fact inconsistent with the 
view which Professor Wyville Thomson has advocated, that the’ 
modern chalk is not only the lineal descendant of the ancient 


~ Saturday Revier, 1658, 'Chotk, Ancient and Mocemm’ ~ ~~~ 


438 


chalk, but that it remains, so to speak, in the possession of the 
ancestral estate; and that from the crotaceous period (if not much 
earlier) to the present day, the deep sea has covered a lerge part 
of what is now the ares of the Atlantic. But if erring, and 
Terchraiule -serentis and Beryx, not to mention other 
forms of animals and of plants, thus over the interval 
between the present and the Mesozoic ls it possible that 
the majority of other living things underwent a ‘‘ sea change into 
mg new and ” all at once? i 

7. Thus far I have eavoured to expand, and to enforce by 
fresh ta, but not to modify in any important respect, the 
ideas rabmitted to you on a f aai O E 
to itions tou progressive it appears 
fome with the lp cr he ae which bas broken from 
various that there is mu Rit Sako ea 
somewhat Brutus-like severity with which I have dealt with a 

doctrine, for the truth of which I should have been glad en 
to be able to find a good foundation, in 1862. So far indeed as the 
invertebrate and the lower Vertebrata are concerned, the facts and 
the conclusions which are to be drawn from them appear to me to 
remein what they were. For anything that, as yet, appears to the 
ibe sai? (oni a aed dep rg Sant teaser y 

organised as their livmg congeners; the Permian lirards 
Fe ee e eT 
rinthodonfs cannot be be placed below ee eet 
and Triton; the Deranian Gaenoids are y related to 

and to Lapidanren. j 
ut when we turn to the higher Vertebrata, the results of recent 
in however we may sift and criticise them, seem to 
me to eee ee ee 
tion of living forms one from another. discussing thi 
question, Rowers, i very necessary to discriminato carefully 
the different of evidence from fomil remains, 
which are brought forward in favour of evolution. 

eed E AE akar areas place between 
forms of life already known, may be sald, so far as it is inter- 
mediate, to be evidence in favour of evolution, inasmuch as it 
shows a possible road- by which evolution may have taken 
lace. But the mere discovery of such a form does not, in 
teelf, prove that evolution took place by and through it, nor 
does it constitute more than presumptive evidence in favour of 
evolation in- Suppose A, B, C to be three forms, of 
which B is intermediate in structure betwoen A and C. Then 
the doctrine of evolution offers four possible alternatives, A 
may have become C by way of B; or C may have become A 
i ile Mio ae ae C may be independent modifications 
B; or A, B, and C may be Independent modifications of some 
unknown D. Take the case of the Pigs, the AneWetherida and 
the Ruminants. The 4 are intermediate between the 
first and the last; bat does not tell us whether Ruminants 


have come from the pigs, or from Ruminants, or both 
from A or whether Ruminants, and Ansplethe- 
rida alike may not have some common stock. 


and I should accept it withont hesitation as a link in the gene- 
alogy of C. I should consider the burden of proof to be thrown 
upon any one who denied C to have been derived from A by 
way of B; or in some closely analogous fashion. For it is always 

le that one may not hit upon the exact line of fillation, 
and, in dealing with fossils, may mistake uncles and nephews for 
fathers and sons, 

I think it necessary to distinguish between the former and 
the latter classes of intermediate forms, as savercalary typer 
and /:matr lyfe When I apply the former term I merely mean 

that asa matter of fact, the form B, so named, is interme- 
others, in the sense in which, the A mopot kerium 
is intermediate between the Pigs and the Ruminantse—withont 
either ing, or denying, any direct genetic relation between 
the three forms involved. When I apply the latter term, on the 
other hand, I mean to the opinion that the forms A, B, 
and C constitute a line of descent, and that B is thus part of the 

of C, 

From the time when Cuvier's wonderful researches upon the 
extinct Mammals of the Paris gypsum first made Intercalary 


types known, and cansed them to be as such, the 
bet eh Gis bas Sealy eat ae te igh 
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— mee a 


vai 


ama of heal only do Canty know numerous i 
orms of ata, bat AL s great mon h upon the 
fossils of Pikermi (which strikes me as one of the 4 

pieces of raping erp I have seen for a long tme) 


and serrated 
crowns, not five on each side in each jaw; and the 
existence of a deciduous dentition—its close relation with the seals. 


mandible, are app ions to the cetacean form of those 
The sca resembles that of the cetacean but 
the supra-spinous form is larger and more seal-like; as is the 


humerus, which differs from that of the Cøacm in presenting 
true articular surfaces for the free jointing of the bones of the 
fore-arm. In the apparently complete absence of hinder limba, 
and in the characters of the vertebral column, the ZengZoden lies 
oa the cetacean- side of the boundary lins; so that, upon the. 
whole, the Zenglodonts, transitional as they are, are conveniently 
retained in the cetacean order. And the publication, in 1864, of 
M. Van Beneden'’s memoir on the miocene and pliocene 
Sqxaledon, furnished much better means than anatomists pre- 
viously possessed, of fitting in another link of the chain which 
connects the existing Ceæuces with on. The teeth are 
much more numerons, although the molars exhibit the zeuglodont 
double fang ; the nasel bones ate very short, end the upper sur- 
face of the rostram the groove, filled up during life by 
the prol of the ethmoidal cartilage, which fs so charac- 
ge coft eich Aa S i 
t appears to me as existing Carnivora, 
Ea a aE exred a e leaa forms eiye 
the fissipede Carnfoera and the ordinary senls ; so the odans 
are in between the Cornfoera, as a whole, and the Casan. 
Whether the Zeuglodonts are also Jinear in their relation to 
E Bt a a i a ee 
know we ess at present, respecting relations in 
time of a Carito a idl the Coarse: 
Thus far, we have been concerned with the intercalary 
which occupy the intervals between families, or orders, of the 
br Pat G SROP iis ship pone Brin ga? lace 
Gegenbanr, myself, into the structure 
and relations of the extinct reptilian forms of Diwesenria and 


very distinct classes of the vertebrate sub-kingdom, namely, £ 

Aisa and Aves. Whatever inferences mey, or ma erated ics 
t, in many of 
these Ornithkescelida, the hind limbe and the pelvis ere much 
more similar to those of birds than they are to those of reptiles, 
and thet these Bird-reptiles, or Reptile-birds, were more or less 


a ar ; 
When ad you in 1862, I should have been bold indeed 
ia oie that paleontology would before long show us 
the ity of a direct transition from the type of the lizard 
to that of the ostrich. At the present moment we have, in the 
Ornithoscelida, the intercalary which ety thet transition 
to be som mare dane sate t it is very doubtful 
whether any of the genera of Orntthescelida with which we are 
at present acquainted me the actual linear by which tha 
transition from the lizard to the bird was effected. These are, 
ee still hidden from us in the older formations, 

us now endeavour to find some cases of true linear types, 
or forms which are intermediate between others because 
‘stand in a direct relation to them. It ls no easy r 
to find clear and unmistakeable evidence of filiation among fossil 
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animals, For, in order that evidence should be quite satis- 
factory, it ls necessary that we should be acquainted with all the 
most important features of the organization of the animals which 
are supposed to be thus related ; and not merely with the frag- 
ments upon which the species of the palmontologist 
are so often based. has arranged the species of 
Hyanida, Proboserden, Rhinscerotida, and Egnsià in their 
order filiation from their earliest appearance in the 
Miocene epoch to the present time, and Professor Rutim 
has drawn up mmilar schemes for the Oxen—with what I am di 
posed to think is a fair and probable approximation to the order 
eile But as no one is better aware than these two learned, 
acute, bilosophical biologists, all such airangethents must 
be reseed aso aia 

fortunate accident, remains are obtainable from a 
thick and wid series of deposits. It is easy to accumn- 
late probabilities—-hard to make out some i case in 
such a way that it will stand rigorous criticism. 

After much search, however, I think that such a case is to be 
made out in favour of the pedigree of the Horses. 

The ie a E e e a p 
of the Mioceno epoch; but, in deposits belonging to the middle 
of that epoch, its place is taken by two other genera, 4% or 
and /7ipparitherram (ord nchitherius), and, in the lowest Miocene 
and upper Eocene only the last genus occurs. A species of 
ffipparitherisim was referred by Cuvier to the fylaotkerra 
under the name of P, Asrelianense. The Satay S de 
fact very similar in shape and in pattem, and in e absence of 


But in the fact npn Meh ap ere ee the first 
PESE very anall; that the anterior grinders are as 
as, or rather larger than, the posterior ones; that the 
second premolar hes an anterior piolongation ; and that the 
posterior molar of the lower jaw has, es Cuner pointed out, a 
posterior lobe of mach smaller size and differcot f the 


dentition of AR EA departs from the type of the 
Paleotheristm, approaches that of the horse. 3 
the skeleton of Higsarithericm is extremely equine. M. 
tol, who founded the genus, so far as to say that the 
descriptions of the bones of the or the ass, current in 
veterinary works, would fit those of Æ; thertnwe, And, ina 
Sr Gee elie t there are some most 
unpottant differences, which, ind are justly indicated by the 
same careful observer. Thus the ulna is complete th ont, 
and its shaft is not a mere rndiment, fused into one bone the 
radius. There are three toes, one in the middle, and one 


small on each mde. The femur is quite like that of a horse, and 
has the characteristic fossa above the 


thet the fibula was represented by the ext 

a flat tongue of bone, which extends up from 

it on the outer mde of the tibia, and is closely ankylosed with the 

latter bone. The hind toes are like those of the fore 

leg; and the middle metatarsal bone is much less compressed 

from side to side than in the horse. 
In the Aipparion the teeth nearly resemble those of the Horses, 


tho the crowns of the are not so | ; like those of 
the ea eis a ee The shaft 


nearly its whole length with the us, and appearing to be 
little more than a ridge on the surface of the latter bone antil it 
is carefully The front toes are still three, but the 


outer ones are more slender than in 4% 

e a pn o arol 
the distal end of the fibula is so completely united with the 

tibia that it appears to be a mere process of latter bone, as 

in the Horses. 

In the Horses, finally, the crowns of the grinding teeth become 

; the middle of 


e Hisparton has large depressions on the face in front of the 
orbits, like those for the that ” of ; 


When we consider there facts, and the further circumstance 


onal, visit E E geste by a, 
series 
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that the Hipperions, the remains of which haye been collected 
in immense numbers, were mae as M. Gaudry and others 
have pointed out, to a great range of variation, it appeais to me 
im i to a the conclusion that the types of the Æipparts- 
tkerium, ofthe Hiparion, and ofthe ancient Hortes constitute the 
lineage of the modern Horses, the :pparion being the intermediate 
stage between the other two, and answering to B in my former 


Ulustration. 

The nature of the process by which the Aippersthertnm has been 
converted into the horse is one of or of more and 
more complete deviation from what might be called the average 
form of an ate mammal In the Horses, the reduction ot 
some parts of the limbs, together with the special modification 
of those which are left, is carried to a greater extent than in 
any other hoofed mammals. The reduction is less, and the 
faa a ae the Hiparion, and still less ın the A/ispari- 

im ; but yet as compared with other mammals, the reduction 
and specialisation of parts in the Aippuritherium remains great. 

Is it not probable, then, that, just as in the Miocene epoch 
we find an ancestral form less modified than the horse, so, 
1f we go back to the Eocene epoch we shall find some quadruped 
related to the AR, as Hibfarion 18 elated to Ages, 
and consequently departing less from the average form. ? 

I think thet this desideratum is r a if not quite, sup- 
plied by Plagswopkus, remains of which occur abundantly in 
some parts of the upper and middle Eocene formations, The 
patterns of the grinding teeth of Plagiwepkus are mmilar to 
those of Apperitherinmt, and they are mmularly deficient in 
cement ; odes dumuninhy [a ai onard aad the 
last lower molar has a large hind lobe, convex outwards and con- 
cave inwards, as m Palastheritim. phe ag ncn sas a 
much larger than in any of the Agside, while it is more der 
than in most of the Paleotheria Itis fixedly united, but not 
ankylosed with the radius. There are three toes in the fore- 
limb, the outer ones being slender, but less attenuated than in 
the Eguia. ‘The femur is more lke that of the Polav(heria 
than of the horse, and hes only a small depression above 
its outer condyle in the place of the great fossa which is so 
obvious in the guida. The fibula is distinct, but very slender, 
and its distal end is ankylosed with the tibia. There are three 
toes on the hind-foot having similar propoitions to those on the 
fore-foot. The princrpal and metatarsal bones are 
flatter than they are in any of the Egmidæ. 

In its general form, : resembles a very small and 
slender horse, and totally unlike the reluctant, pig-like cieatuie 
depicted in Cuvier's restoration of his Palwethertsns minus in the 
Omemeus Fossiles. 


It would be haxardous to say that Fragiale 
peds; but 1 do not think there 


radical form of the a ae 
can be any reasonable d the latier animals have resulted 
from the modification of some quadruped simular to lag ielepsucs. 
We have thus arrrved at the e Eocene formaton, and 
yet hare traced back the Horses to a three-toed stock. Dut 
these three-toed forms, no less than the Equine quadrupeds them- 
selves, present rudiments of the two other toes which appertain 
to what Ihave termed the “average” quadruped. If the expecta- 
tion raised by the splints of the hoise that, in some ancestor of the 
horse, these splints would be found to be complete digits, has 
been verified, we ere furnished with very strong reasons for 
looking for a no less complete verification of the expectation that 
the three-toed opkus-like “avus” of the horse must have 






if is the exact 


Plagrol. 
Shad a five-toed ‘‘atavuas’”’ at some earlier 


penod. w. 
No such five-toed ‘‘gtavus, ” however, has yet made its appear- 
ance among the few and older Eocene which 
are known. 
Another series of closely-afhliated forms, though the evidence 
See eee ae 
is presented to us by the Dachebwre of the Eocene epoch, 
the ips ocene, and the 7ragudidae, or so-called 
“Muskdeer” of the present day. 
The 7raguitde have no incisors in the u aw, and onl 
siz grinding ee RLA sida of exch jaw, viile the canine Hf 
moved up to the outer incisor, and there is a diastema in the 


developed. There are seven grinders ; 
tinuous series without diastema, The metatarsals, the navi- 
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cular and cuboid, and the distal end of the fibula, remain free 
The Casetheriim, also the second metacarpal, is developed, but 
18 much shorter than the third, while the fifth is absent or rudi- 
mentaly. In this respect ıt resembles A sioplotherrum: seundarinm 
This circumstance, and the peculiar pattern of the upper molars 
in Carnothertum, lead me to hentate m considering it as the 
actual ancestor of the modern 7raguiide. If Dhkebune has a fonr- 
toed front foot (though I am inclined to suspect ıt resembles 
Ca:rnothernim) it will bea better representative of the oldest form 
of the Trmgulme series But Dechobvxe occurs in the middle 
Eocene, is, in fact, the oldext known artiodactyle mammal 
Where, then, must we look for its five-toed ancestor ? 

If we follow down other lines of recent and tertiary Unorlata, 
the same question presents itself The pigs are traceable back 
through the Miocene epoch to the upper Eocene, where they 
appear in the two well-marked forms of 773 sms and Chæro- 
But Hyepotaniis appears to have bad only two toes 

eat ps of the Ruminants, the Zovrde, 
Anteopde, C: de, and Cerv'dæ, are represented in 
the Miocene epoch, and so are the camels. The 
Aseplotheriusn, whith is intercalary between the 
Traguiida, bas only two or, at most, three toes mong the 
scanty mammals of the lower Eocene formation we have the peris- 
sodactyle Ungulata represented by Coryphodon, cle akan i 
e of follow- 


and /Yiolophvs. Suppose for a moment, for the om 
out the argument, that /frolopfus represents the pri st 
the peri les, and Dækobune that of the Artiodactyles 


(though Iam far fiom sa thet such is the cage) then, we find in 
the earliest faona of Ts pees epoch, to whch our investiga- 
tions carry us, the two divisions of the Ungulata completely 
differentiated, and no trace of any common stock of both or five- 
toed predecessors to either. With the case of the horse before us, 
justifymg a belief in the production of new animal forms by 
modification of old ones, I see no escape fiom the necessity 
of seeking for these ancestors of the Ungulata beyond the limits 
of the tertiary formations. 

I could as soon admit creation, at once, as suppose that 
the actyles and artlodactyles had no five-toed ancestors. 
And when we consider how lage a portion of the tertiary period 
re et beme A: ferium was converted into Æguus, it 1s 
difficult to escape the conclusion that a large Se ibaa of time 
anterior to the ToT must have been expended in ae ee 
the common stockof the Ungulata into peristodactyles an 
artiodactyles. 

The same moral is inculcated by the study of every other order 
of ternary monodelphius Mammalia. Each of these orders is 
represented in the Miocene .epoch:—the Eocene formation, 
as I have already said, contains Che Insectivera, 
Rodentia, Ungulata, Carnivora, and Ceaen, Bul the Cher- 
roftera are extieme modifications of the Jasectroora; just as 
the Cavacea are extreme modifications of the Carnivorous ; 
and therefore it is to my mind ımcredible that monodelphous 
insectroora and Carnivora should not have been tly 
developed along with Ungulata in the Mesozoic epoch. But, 
if this be the case, how much farther beck aus We ge lp 
find the common stock of the monodelphous A/ammalia? As 
to the DiddpAra, if we may tust the ewdence which seems 
to be afforded their very scanty remains, that a Hypsi- 
piymnoid form existed at the of the Trias, side by side 
with a carnivorous form. At the epoch of the Trias, there- 
foie, the Afarsupiaha must have already existed long enough 
dowhave become differentinted into carnrvorous and herbivorous 
forms. But the Monotremata are lower fopms than the Dada pAia, 


which last are intetcalary between the Orauitheda pia the 
Afouceddphra. To what point of the palæoroic e then 
must we, upon any rati estimate, relegate the Lis of the 
Monetrenata t 

The in tion of the occurrence of the classes and of the 
ordeis of the Serr in time, points exactly the same 
direction. If, as there is gieat reason to eve, true Birds 


existed in the Tiiassic epoch, the ornithoscelidous forms by 
which Reptiles passed into Birds must have preceded them. 
In fact, there is even, at present, considerable und for sus- 

ecting the existence of in the P formations. 
But ın that case Lirards must be of still earher date. And if 
the very small differences which are observable between the 
Crocodilia of the older mesozoic formations and those of the 
present day, furnish any soit of approaimetion towards an esti- 
mate of the average rate of among the Sawropsida ; it is 
almost appelling to reflect how far back im paleozoic times we 
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must go, before we can hope to #rrive at that common stock ’ 
from which the Crecedtia, Lacertilia, Ornithoscelida, and Pléfe- 
sania, Which had attained go ta development in the Triassic 
epoch must have been pn tia i 

The Amphibia and Pisres tell same story. There is not a 
single class of vertebrated animalf, which, when it first appears, is 
represented by analogues of the lowest known members of the 
same class, erefore, if there ts any truth In the doctrine of 
evolution, every class must be vastly older than the first record 
of its appearance upon the surface of the globe. But if 
ennsiderations of this kind compel us to place the origin 
of vertebrated animals at a od sufficiently distant from ' 
the upper Silurian, in which the first Elasmobianchs and Ganoids 
occur, to allow of the evolution of such fishes as these from a 
Vertebrate as simple as the Amphiorus ; I can only repeat that it 
is appalling to speculate upon the extent to which that origin 
must have Pens the epoch of the first 1ecorded appearance of 
veitebrate life. hs 

Such 1s the further commentary which I have to offer u 
the statement of the chief results of paleontology, which I’ 
formerly ventwed to lay before you. 

But the growth of knowl in the intervel makes me 
conscious of an omission of conmdeiable moment in that state- 
ment, masmuch as it contains no reference to the bearings of 
paleontology upon the theory of the distribution of hfe; or takes 
note of the remarkable manner in which the facts of distribution, 
in present and past ti accord with the doctrine of evolution 
es rage in regard to animals. : 
connection between palmontology and geol 


on the 
one hend, and the t distribution of t animals, 
which so strikingly (in ressed Mr. Darwin thirty years ago, as 
to lead him to speak of a “law of succession of ”; and of 
the wonderful relationship on the same continent the 


dead and the living, has recently received much elucidation from 
the researches of Gaudry, of Rutimeyer, of Leidig, and of 
Alphonse Milne-Edwards, taken in connection with the earlier 
labous of our lamented colleague Falconer. And it hes been 
instiuctively discussed in the thoughtful and i ous work 
of Mr. Andiew Murray “On the geographical on of 
mammals ” 

I propose to lay before you, as bnefiy as I can, the ideas to which 
a Jong considerntion of the subject has given rise in my own 
min 

If the doctrine of evolution is sound, one of its immediate 
tes clearly is, that the present distibution of life upon. 
the globe is the product of two factors: the one being the 
dis tion which obtained in the immediately preceding epoch ; 
and the other, the character and the extent of the changes which 
hare taken liai in phymcal geogmphy between the one 
epoch and the other. Or, to put the matter in another 
way—the Fauna and Flma of any given aren, in any given 
epoch, can consist only. of such forms of life as me duectly 
descended from those which conshtuted the Fauna and Flora 
of the same area, in the mmecL.ately preceding ; unless the 
physical phy (under which I include climatal conditions) 
of the are liga bees so altered as to give rise to immigation 
of living forms fiom some other aren, . ‘ 

The evolutionist theiefore is bound to grapple with the 
following problem whenever it is clearly put before him :—~ 
Here are the Faune of the same aea d successive epochs. 
Show good cause for believing, either that these Faune have been 
derved from one another by gradual modification, or that the 
Fauns have ieached the area in question by mi on from 
some area in which they have alepas their development. 

JI propose to attempt to deal with this problem so far as it 
is exemplified by the distiibution of the terestrial Weatebiata,. 
and I shell endeavow to show you that it is capable of solution 
in a sense entirely favourable to the doctrine of evolution 

Ihave, elsewhere, * stated, at length, the reasons which lead me 
to we four primary distnbatioml provinces for the 
aa Vertebrata in the present world; namely, firstly, the 
Novoedassas, or New Zealand ince: T the Austrahan 
piovince, including Australia, Tasmania, and the to Islands : 
thirdly, Aratro-Celumdéaa, or South America plus North Amenca 
as far as Mexico; and fourthly, the rest of the world or 
Arctogea, in which province America, north of Mexico, con- 
stitutes one sub-province ; Africa, south of the Sahara, a second ; 
Hindostan a third ; and the remainder of the old world a fourth. 


_* "On the clammfication and distribution of the Alectoromorpha,” Pro- 
Coadings of the Zoological Society, 1868, 
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. Now the trath which Mr. Darwin os eda ar ty 
as ‘‘the law of the successiog of types ” is, that tn all these pro- 
vinces the animals found in Qliocene or Pleistocene deposits are 
c nffmed to those which now imnbabıt the same provinces,” 
and conversely, the forms characteristic of other provinces 
are absent. North and South America, perhaps, present one or 
two exceptions to the last rule, but they are readily susceptible 
of explanation. Thus, in Australia, the later tertiary Mammals 
E E (posmbly with exception of the Dog and a Rodent or 
two, as at present). In Austro-Columbia the later tertiary Fanna 
exhibits numerous and varied forras of Platyrhine apes, Rodents, 
Cats, Dogs, Stags, Edentata, and Opossums; but, as at present, no 
Catarhine apes, no Lemurs, no /isectroera, Oxen, An Rhi- 
noceroses or Didelgiea other than opossums. And, in he ride: 
Arctogwal province, the Pliocene and Pleistocene Mammals 

belong to the same groups as those which now exist in the pro- 
vince. , The law of succession of types, theiefore, holds pood 
for the present epoch as compared with its predecessor. Does 
it équally well apply to the Plocene Fauna when we com- 
it with that of the Miocene epoch? By good 
e an extensive Mammalian Faune of this ea a now 
become known, in four very distant portions of the ali 
rovince which do not differ greatly in latitude. us 
alcone: and Cautley have made known the Fauna of the 
sub-Himalayas and the Perm Islands; Gaudry that of Attica; 
many observers thet of Central Europe and France; Ledig, 
that of Nebraska on the eastern flank of the Rocky Mountains, 
The results are very striking. The total Miocene Fauna com- 
prises many genera and species of Catarhine a of Bats, of 
Jasectroora, of Arctogeral types of Rodentia, of Probascrdea, of 
Equine Rbinocent, and Tapirine quadr ; of cameline, 
bovine, antelopine, cervive, and traguline KRuminants; of Pigs 
and Hippopotamuses; of Vrerrida and Ayana among other 
Carnrvora; with Edentata allied to the Arctogeal Orpte- 
and Mams, and not to the Austro-Columbian Edentates, 


e onl presentin the Miocene, but absent in the existi 
- Fauna of astern Arct is that of the Daddphsda, aah, 
however, remains m N America, — 

Bat it is very remarkable, that while the Miocene Fauna of 
the Arctogæal Province, as a whole, 1s of the same character as 
the existmg Fauna of the same province as a whole, the com- 
ponent elements of the Fauna were differently associated. In 
the Miocene epoch, North America Elephants, 

. Horses, Rhimoceroses,"and a great number and vari Rumi- 
nents and Pigs which are absent in the present mdigenous 
Fauna, ee had its A Elephants, Rhinoceroses, 
Tepis, Musk-deer, (Giraffes, Hyenas, 

opossum-lke Marsupials, which is Ve vanished 

_from its present Fanne. And in Northern India, the African 
types of EREE, Giraffes, and Elephants were mixed 
up with what are now the Aslatic types of the latter and with 

els, Semnopithecine and Pithecine apes of no less distinctly 
Asiatic forms. 

In fact, the Miocene Mammalian Fauna of Europe and the 
Himalayan regions contams associated together the types which 
are now seperately located in the South African and Indian 
sub-provinces of Aict Now there is every reason to 
believe, on other grounds, that both Hindostan, south of the 

and Afnea, south of the Sahara, were separated by a 
wide sea from Europe and North Asie, during the middle and 
u Eocene epochs. Hence ıt becomes highly probable that the 
e ori simuanties and no less remarkable differences 

. between the present Faunæ of India and South Africa have 
arisen in some such fashion as the follo Sometime during 


the Miocene pra gep when the Himalayan chun was 
eleyated, the bottom of the nummulitic sen was upheaved 
and converted into dryland, in the direction of a line extend- 
ing from Abyssinia to the mouth of the By this 
means, the Dekhan on the one hand, and South Africa on 
ihe other, became connected with the Miocene dry land and 
with one another. The Miocene Mammals spread gradually 
over this intermediate dry land, and if the condition of its 
easlan and western ends offered as wide contrasts as the valleys 
of the and Arabia do now, many forms which made ther 
way mto ica must have been erent fiom those which 
reached the Dekhan, while others might pass into both these 


a ih aaa 
at there was a continuity of dry land between Europe 
and North America dumng the Miocene epoch, appears to me to 


be a necessary conscquence; the fact that many genera o1 terres- 


NATURE 


- that every species of Rhmoceros and 


441 


trial Mammals such as Castor, Hystrix, Elephas, Mastodon, Founs, 


A ee Amphicyon, Lyen- 
arctos, achatrodns, are common to the Miocene formations 
of the two areas, and have as yet been found (except perhaps 
Hipperitherrum) m no deposit of earlier age. Whethe this 
connection took place by the east, or by the west, or by both sides 
of the old world, there is at piesent no ceitain evidence, and 
the question is immaterial to the present argument; but, as there 
me gore giounds for the belief that the Australian province and 
the Indian and South Afiican sub-provinces were ed by 
sea from the rest of Arctofeea before the Miocene epoch, so it has 
been rendered no less probable by the investigations of Mir. 
Carrick Moore and Prof. Duncan that Austro-Colambia was 


separated by sea from North America, during a large part of the 
Alrocene 

It is unfortunate that we have no knowledge of the Miocene 

Mammalian Fauna of the Australian and Austro-Colambian 

rovinces. But seemg that not a trace of a Platyrhine ape, of a 
ine camuvore, of a characteristially South American 
Rodent, of a Sloth, an Armadillo, or an Ant-eater, has yet been 
found in Miocene deposits of Arctogrea, I cannot doubt that 
they already existed in the Miocene Austro-Columbran province. 

Nor is ıt less probable that the characteristic types of Austi ahan 
Mammalia were alieady developed in that region in Afiocene 
times. 

But Austro-Columbia presents difficulties fiom which Australia 
is free—Canutida and Pasirida are now indigenous in South 
America as they are in haat and among the Pliocene 
Austro-Colambian mammals, the Ausiro-Columbian generp 
Equus, Mastodon, and Afachatrodtis are numbered. Are these 
post-Miocene pista Sle or pree-Afiocene natives? 

Stll more perplexing are the strange and interesting forms 
Toxodon, Macrauchemna, and 73 om; anda new Anoplo- 
theniod mammal (Omalodothertum) which Dr. Cunningham sent 
over to me some time ago from Patagonia. I confess I am 
strongly inclined to surmise that these last, at any iate, are 
remnants of the population of Anustro-Columbie before the 
Miocene epoch, ad wee not derived from Arctogma by way of 
the north and east. 

The fact that this immense Fauna of Miocene Arctogæa is now 

aod richly represented only in India and South Africa, while it 
is and depauperused in North Asia, Europe, and Noth 
America, becomes at once intelligible, if we suppose that India 
and South Africa had but a scanty mammalian population before 
the Miocene immigration, while the conditions were highly favoar- 
able to the new comers. Jt is to be supposed that there new 
regions offered themselves to the Miocene Ungulates as South 
Amenca and Australia offered themselves to the cattle, sheep, 
and horses of modern colomsts. But after these great areas 
were thus peopled came the Glacial epoch, during which tho 
excessive cold, to say nothing of depression ice-cover- 
ing, must have almost d the northern parts of 
Arct destro ail te higher mammalian forms except 
those which, bke the elephant and rhmoceros, could adjust 
their coats to the altered condition. Even these must have 


been dnven away from saul Diag Waker a oe Only 
those Miocene mammals ch had passed into Hindo- 
stan and into South Africa would escape decimation these 
changes ın the physical phy of Arctogiea. And when the 
northern hemisp into t condition, these lost 
tribes of the Miocene Fauna were hemmed by the Himalayas, 
the Sahara, the Red See, and the Arabian deserts, thit thei, 
present boundaries. * 

Now, on the hypothesis of evolution, there is no sort of diffi- 
culty in adm that the differences between the Miocene forms 
of the M Fauna and those which exist now, me the 
results of gradual modification ; and snce such differences 
in distribution as" obtam are readily explained by the 
which have taken place in the physical geography of the world 
since the Miocene epoch, it Ayes that the t of the com- 
parison of the Miocene and present Faune is distinctly in favour 
of evolution. Indeed, I may go further. I may say that the 
hypothesis of evolution explains the facts of Miocene, Phocene, 
and Recent distribution ; and that no other suppexiiion even pie- 
tends to account for them. It ia, indeed, a conceivable pig stole 

species of Hyena, 
in the long succession of forms between the Miocene and the 
present species, was separately constructed out of dust, or ont 
of ing, by Tarei power, Bnt until I receive dis- 
tmet evidence of the fact, I 1efuse to run the nisk of insulting 
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any mne man by supposing that he seriously holds such a 
notion. 


Let us now take a step farther back in time, and inquire into 
the relations between 


are yielded by Miocene strata. 
Eocene Faune of 
fare a ve BTA to BS enone us to 
w some tol y safe inferences. It has yielded representa- 
tex ot Zasatoors, of, Chetroptera, ee 
6, erissodactyle Ungulata of opossum-like 

sae No Australian type of marsupial has been dis- 
covered in the upper Eocene, nor any Edentate mammal. The 
(except in the case perhaps of some of the Zwsectivora, 
Cheirepter, and Rodentia) at t from those of the Miocene 
general similarity to the Mioceno 

In several cases, as I have already shown, 
it has now been clearly made ont that the relation between the 
Eocene apd Miocene forms is such that the Eocene form is the 


least ; while its Miocene ally is moie so, and the 
pec h E de maximum in the recent forms of the 
: 
So far as the Upper Eoceno and the Miocene. Mammalian 
Faune are compeiable, their relations are such as in no way to 


Europe, gives sufficient 


oppose the hypothesis that the older are the p itors af the 
more recent idee Biker in some cases, distinctly favour 
that hypothesis. period in time and the in physical 
geography, represented by the nummolitic w, are ur- 
oubtedly very while the remains of Eocene and 
older Eocene are comparatively few. The 

facies of the middle Eocene Fauna, however, is quite that of 


its toed hind foot, however, appear definitely to 
iting 


position in the latter 


that they stood in an 


Grossier and the G of the Paris basin ; and that our present 
fauna, therefore, is y derived from that which already existed 
in commencement of the T Bat 


zoic Faun, as they are preserved within the Arctogæeal area, we 
to 


pee au tern O and what a be z com- 
plete and unmistakeable the Ime of EU CDT 
Am the twelve or fourteen species of which 


are said to have been found in the Purbecks, not one is a 
or Cer- 
ertiaries, No 


Mioceno marsupials, which are Austro-Columblan. 
So far as the imperfect materials which exist enable a icma 
to be formed, the same law ap to have held the 


tregratkus, nothing 
mals af the Trias, also, a ian groups. 

Everyone is aware of the many curious points of resemblance 
betrreen the marine Fauna of the European Mesozoic rocks and 
that which now exists in Australis. But if there was this Austra- 
Han facies about both the terrestrial and the marino Fannme of 
Mesazolc and if there is this unaccountable and immense 
break’ between the Fauna of Mesozoic and that of .Tertlary 
Europe, is it Hota very obvious suggestion that, in the Mesozoic 
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Arctogæal province is at present qkormom 
is relatively small. Why should not these proportions have been 
different during the Mesozoic epdth ? 

Thus, I am led to think thet by far the simplest and most 
rational mode of accounting for the t which took 
place in the living inhabitants of the 
of the Mesozoic is ‘the 

geography 
o 


whereby an areg E T Acapatontay rms was brought 
the E area, that migration from 
s ee, e, and took place on a great 
e. 
- This supposition relieves us, at once, from the difficulty in 
which we were left, some time ago, by the arguments which I 
used to demonstrate the necessity of the existence of -all the 
p Ree cere eee eae ae a e 
It is Mesozoic continent (which may well have lain tn the 
neighbourhood of what are now the shores of the North Pacific 
Ocean), which I suppose to have been occupled by the Mesoroic 
Moneddphia ; and it fa nia melon that 1 oudio they na 


have through the long series of by which they were 
specialised into the forms which we 


of the globe, 


er to different orders. 

think it very probable thet what is now South America may 
have received the characteristic elements of its Mammalian Faons 
during the Mesorolc epoch; and there can be little doubt that the 
oo change which took place at the end of the 

esorolc epoch in Europe, was the upheaval of the and 
northern ons of the Mesorvcic sea bottom into a westwad 
extension of the Mesozoic contment, over which the Mammalian 


Fauna, by which it was already gradually spread. This 
invasion of the land was by a ous invasion of 
the Cretaceous sea by modern forms of mo and fah, 


It is easy to imagine how an analogous change might come about 
Se There e msi ard ie 
between the Fauna of the Polynestan and thet of the west 
coast of America. e ee ee 
RE O ida usr ore earch y different. 
Hence, if a gradual s of the deep sea, which at present 
bers , on, between the easternmost of these islands and 
ie es ee ee ae ee A 

sea-bottom was upheaved, palscont o 
the futuro would find, Gee tlie Pedic area, aiy enh 
Ae A p eng aaa sara ar as Nath Atlantic ares at 


ve rise to rivers 
would differ from 


How do shniler reasonings a 
life-——that which took place at the end of the Paleoraic ? 
in the Triassic epoch, the distribution of the dry and ot 
terrestrial lfe appears to have been, y, similar 
to that which existed in the Miocene ; mo that the 


Mesozoic lands and their Fauns, just as those of the Miocene 
are related to those of the day. 


a E ee 

distribution in Triassic times as there is now. EF 
tida and Marsupialia which constituted that fauna were, I d 
not, the progenitors of the Sanropsida and Marswpealis of the 
whole Mesozoic epoch. j 

Loo at the t terrestrial fauna of Australia, it 
to me to probable that it is essentially a remnant of the 
Fauna of the Triassic, or even of an earlier, age ; in which case 
Australia must at thet time have been in continuity with the 
Arctogsen! continent. 

But now comes the further in 


and eset 
The tion that all the types were rapkily differentiated 
ai op) soars ig er rgd Sill lr sae pg a 
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Paleozoic to the MesoxolcHformation, appears to me to be 
hardly more credible; to sa sean i the indications of the 
existence of Dinosaurian fortis in Permian rocks, which 
have already been obtained. 

For my part I entertain no sort of doubt that the reptiles, birds, 
and mammals of the Trias are the direct descendants of reptiles, 
birds, and mammals which existed in the latter part of the 
Paleozoic epoch, but not in any area of the present dry land 
Lf ar a Asay pe rary 

This may seem « bold assumption, but it will not appeer wn- 
warrantable to those who reflect upon the very small extent of 
the earth surface which has hitherto exhibited the remains of 
AE iki hg pcan hg =e In this respect 
the Permian land vertebrate Fauna appears to me to be related 
to the Triassic, much as the Eocene is to the Miocene 
Terrestrial reptiles havo been ‘found in Permian rocks 
only in fhres localities : in some spots of France and recently of 
England, and over a more extensive mieg in Germany. o 
can su that the few fossils yet found in these regions give 
an ancient tation of the Permian Fama? 

Ai ay He wild chat the Carboniferous (ormadons Ganna 
the existence of a vast extent of dry land in the present dry 
land area; and that the supposed terrestrial Paleozoic vertebrate 
Fauna Fio karsi ic ena trite Coal ar cape: 
cially as there is now reason to believe that much of the coal was 
formed on dry land, But if we consider the matter more closely, 
I think that this apparent objection loses its force. It is clear 
that during the Carboniferous epoch, the vast area of land which 
is now corered by coal measures must have been undergoing a 
ted ced en The diy land thus depressed must, there- 


ore, have saa ool befoe the Carboniferous epoch—in 
other words, the ian times—and its terrestrial i ea deme 
may never have been other than such as existed the 
ian, or some previous epoch, although much higher forms 
may have been elsewhere. 
gain, let me eay that I am ing no gratuitous assumption 
of inconceivable changes, It is clear that the enormous area of 
Polynesia is, on the whole, an area over which depression has 
taken place to an immense extent. Consequently a great con- 
tinent, or of sub-continental masses of land, must 
have existed at some former time, and that at e recent period, 
geological ing, in the aea of the Pacific. But if that 
continent had contamed mammals, some of them must have 
remained to tell the tale; and as it 1s well known that these 
islands have no indigenous Mammalia, it is safe to assume that 
none existed, Thus, midway between Australia and South 
Ametica, each of which possesses an abundant and diversified 
Mammalian Fauna, a mass of land, which may have been as large 
as both put together, must have existed without a Mammalian 
inhabitant. Suppose that the shores of this great land were 
fringed, as those of tropical Australia are now, with belts of 
mang oves which would extend landwards on the one side, and be 
butied beneath littoral deposits on the other side, as depression 
went on; and great beds of mangrove lignite might accumulate 
over the sinking land. Let upheaval of the whole now take place, 
in such a manner as to bring the newly emerging land into con- 
tinuity with the South American, or Aushalian, continent; and, 
in course of time, it would be by an extension of the 
Fauna of one of two 1egions—yjust as I imagine the Euro- 
pean Permian dry land to have been peopled. 

I see nothing whatever against the Mpp enon that distribu- 
tional provinces of life existed in tho Devonian epoch, 
inasmuch as M. Barrande has proved that they existed, much 
earlier, Iam aware of no reason for doubting that, as regards 
the grades of terrestrial life contained in them, one of these may 
haye been related to another as New Zenland is to Australia, or as 
Austialia is to India, at present. Analogy seems to me to be 
1ather in favour of, than against, the suppomtion that while onl 
Ganoid fishes inhabited the fresh waters of our Devonian and: 
Amphibia and Reptile, or even higher forms, may have existed, 
though we have not yet found them. The em lest Carboniferous 
Amphibia now mown, such as Anthracesanrns, are so highly 
7 ae peat Oberg ges et ag sam mca peels rally 

oped out of forma in the interval between the 
Devonian and the Carboniferous periods, considerable as that is. 
Apd I take refuge in one of two alternatives. Either they 
existed in our own area during the Devonian epoch and we have 
simply not yet found them; or, they formed part of the popula- 
tion of some other distributional province of that day; and 
only entered oar area by migration, at tho end of the Devonian 
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epoch, Whether Aepilia and Mammaha existed al with 
them is to me, at present, a perfectly open question, which is 
just as likely to recetve an affirmative, ns a negative, answer from 
future inquirers. 

Let me now er together the threads of my argumentation 
into the form of a connected hypothetical view of the manner in 
which the distnbution of hring and extinct animals has been 
brought about. 

I conceive that distinct provinces of the distribution of ter- 
restrial life have existed mance the earliest period at which that 
life ig recorded, and, ibly, much earlier stand I mpn with 
Mr. Darwin, that the progress of modification of terrestrial 
forms is more rapid in areas of elevation then in areas of 
depression. I take it to be certain that Labyrinthodont Am- 
existed in the distnbutionel province which included 
during the boniferous epoch: and 
I conceive that, in some other distnbutional vinces of that 
day, which remained in the condition of stationary, or of in- 
ing dry land, the various types of the terrestrial Sanrep- 
iia and of the Afasisealta were gem developing. 

The Permian epoch marks the commencement of a new 
movement of upheaval in our area, which attained its maxi- 
mum in the Tnassic epoch when dry land emsted in North 
America, Europe, Asta, and Africa as it does now. Into this 

t new continental area the mammals, birds, and reptiles, 
derep during the Palæozoic epoch, spread, and formed 
the great Triassic Arctogeal province. But, at the end of the 
Triassic period, the movement of depression recommenced in our 
area, though it was doubtless balanced by elevation elsewhere ; 
modification and development, checked the one province, 
went on in that elsewhere; and the chief forms of mammals, 
birds, and reptiles, as we now know them, were evolved, and 

led the Mesozoic continent, from which I conceive Austa- 
ia to have become separated as early as the end of the Thinssic 
epoch, or not much later. This Mesozoic continent must, I cor- 
ceive, have lain to the east, about the shores of the North 
Pacific and Indian Oceans’; and I am inclined to believe that it 
continued along the estem side of the Pacific area to what is 
now the province of Austro-Columbia, the characteristic Fauna 
of which is probably a remnant of the population of the latter 
part of this period. 

Towards the latter part of the Mesozoic period, the movement 
of upheaval around the shores of the Atlantic once more re- 
commenced, and was very probably accompanied by a de- 
pression around those of the Pacific. The Vertebrate Fauna 
elaborated in the Mesozoic continent, moved westwaid and took 

ion of the new lands which gradually increased in entent 
up to, and in some directions after, the Mincens 

It is in .favour of this hypothesis, I think, that it is 
consistent with ibe ae of a eral uniformity 
of the directions of masses of land and water. 
From the Devonian period, or earlier, to the present day, 
the four great oceans, Atlantic, Pacific, Arctic, and Antarctic, 
may have occupied their present and only 
their coasts and channels of communication have under- 
Bone an incessant alteration, And, finally, the hypothesis 

have put before you ires no supposition that the rate of 
change m organic life has either greater, or lesa, in ancient 
times than it is now; nor any assumption, either physical or 
biological, which has not its yustification ın analogous pke- 
nomena of nature. . 

I have now only ,to the last duty of my office, 
which is to thank you, not only for the patent attention 
with which you hare listened to me so long to-day; but also 
for the uniform kindness with which, for the past two yeus, 
you have rendered my endeavours to perform the impotant, 
and often laborions, functions of your Piesident, a pleasme, 
instead of a burdep. T. H. Huairy 
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Royal Society, Feb. 17.—The following papers were rend : 
“ Account of the Great Melbourne Telescope from .\ pnl 1468, 
to its commencement of tions in Australie in 1880." E 
Albert le Sueur. The author stated that the buildirg in dich 
the telescope is placed {s , 80 feet menidionally 
by 25 wide, with walls 11 feet onal length, 
the telescope-room occnpies the north 40 feet; the neat 12 feet 
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me appropriated to the polishing machine, crane, and engine; 
‘the remaining 28 feet are divided into two rooms, one of which 
is et piesent used as an office, the other, 25 by 14, is intended 
for a laboratory. The moverble roof is 40 fe:t long, and iuns 
on rails laid the whole length of the s; the telescope 100m 
may therefore be completely covered in, and as completely un- 
ee the roof in the latter case resting on the 
ee ch on that account has a very low permanent 
100f, The telescope, when housed, lies mendionally on the east 
mde of the pier, and nearly in a hopizontn] direction, provision 
having been made to prevent the tube being lowered beyond a 
certain small inclination. Some trouble was experienced in 1e- 
mo the varnish from the aud they would iequiie 
Lepolishi Of woik done, the author could not yet speak 
with any satisfaction since it became at all practicable to 
use the telescope ; the history which he had to relate was a 1 
chapter of weary heart-breaking wat with an occasio 
hours work. 9 Aigtis was the fist object observed for pur- 
of delineation ; after the first night’s work little (and that 
snatches) was done towards it; a new inroad of workmen 
and a long course of extremely unfavourable weather ha 
cattied the nebula out of convenient reach The search, which 
was reluctantly given up, will, however, be again soon resumed. 
The horseshoe nebula is a aa object, conspicuous and with 
shape even in the finder, It appears, however, to present no 
marked difference (with perhaps one exception) which may not 
-be cecounted for by the difference of aperture used. This excep- 
tion is the presence of a small but conspicuous doubk star at the 
s p angle of the knot which lies between the @ and the bright 
streak ; the experiment has not been ined of cutting down the 
aperture to apprommmate to an 1%inch Heischelsan, but the 
intrinsic brightness of the 


ay star, and the in the 
C G H of stars not more bright (No. 3 of Herschel’s catalogue 
is certaunly less bright) go far to show, without this iment, 
that the star did not exist as such with its present cy at 


the time of the C G H and P T 33 observations. The impor- 
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tant position of the star, and the careful scrutiny which the knot : 


and its neighbourhood must have 1epeatedly ‘und forbid 
the assumption that tt was simply overlooked by Sr John Herschel 
The star £ is Fl pay dnd and besntifully double, the com- 
pamon of considerable bniliancy, about 15 . 3 with its pre- 
sent brilliancy and elongaton, the author thinks, it should be 
within reach of an 181nch. The appemance of the knot is 
sparkling, though no discrete stas can be seen, except perhaps 
a second faint one, which is suspected at the s f angle; part of 
the streak near to the knot is also sparkling, but not in so marked 
amanner; the other portions ap „Of the ordinary milky nebu- 
lomty. The fainter nebulosity (S) of the bright streek ea 
well marks out tho borders of the almost vacuous lane whic 

-leads up to and past the knot ; on receding from the lane ıt be- 
comes very faint; nor is this famtness uniform, but the appear- 
ances are so fugitive that, after repeated and painful effort, they 
could not be caught. The borders, however, stretchmg to the 
stars are occasionally pretty well seen. On one or two occasions 
the author ted the existence of a link between the nebu- 
losity about the star No. 10 and the lower portion of the tf; this, 
however, requires verification At the f end, the upper 
and smaller semicircle is plainly marked, the lower and 
larger very faintly; its exact figure is, therefore, uncertain. 


-3570 is a small -but beantifal sphal. The two brighter knot, 


arteresolvable. Of work ont of the one amongst 
other thi Neptune has been o on some five or mx 
occasions for figure and a second satellite, with only negative 
:resalts In the absence of a photographic apparatus to be used 
at. the uninterrupted focus ab ange muror, attempts have been 
made to utilise the second or Cassegrain image; ana ex- 
posre of near ten minutes on an eight-day moa produced 
pictmes which {by no means good) were of sufficient promise 
to make it worth while to resume the attempt under more 
favourable conditions. ` The time of exposure is somewhat sur- 
piimng, aid wonld se¢m to indicate a great loss of chemical 


rays by a second sl oat aaa reflexion; but perhaps the į 
y 


inactivity was due to absorption at the surface 
of the large miro, which was then very yellow. The 
apectroscope armved some time ego, but has not been much 
used ; it is thought that for star work of ot indi some modif- 
cation’ will be 1equired, principally the exchange of the present 
-colimator for one of longer focal length ; a greater dispersion, 
moreover, seems desi ae Pee eee E ee 
-signed -for. nebula work, is ‘handy. and‘ compart, and : be 
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of much service. For spectroscipic work on objects having a 
sensible diameter, the great telesffope itself labours under some 
disadvan ; the enormous fogal length and consequent mag- 
hification of the mage is a serous inconvenience in the case of 
faint objects, and may be only’paitlally remedied by a suitable 
condenser. This magnifying of the image may, however, in 
some cases be advantageous, from the ibty thereby 


afforded of viewing small definite portions of moderately bright 
objects, though unfoitunafely that will be seldom. Of ne 
Orion has been examined for purpose of practice; the three 


lines are plainly and conspicuously seen; the hydrogen line is 
comparatively much fainter than was anticipated, disappearing 
in the fainter portions of the nebula. 30 Doradts shows the 
nitrogen line with facility, the second line certalnly, but not in 
all positions, and always with difficulty ; the h hne is 
suspected only. No tiace of a continuous spectrum could be seen, 
y Argtis has been observed on only one unfavourable morning ; the 
nitrogen line was seen over a considerable space; the presence or 
absence of others, or of a continuous could not be stated 
with certainty. With respect to future operations, it is intended that 
at first the routine work shall consist of a detailed delmeation of the 
objects figured by Sir John Herschel, or any others which may 
prove interesting ; this will take some time; for even without 
the impediment of cloudy weather, the delineation with any 
degiee of satisfactory correctness, of a modeiately large nebula, 
requlies a considerable amount of work with careful and frequent 
scrutiny. It is hoped, however, that this work will by practice 


be found less ully difficult than it is at present. The 
spectroscope be used as much as possible, the moon photo- 
graphed, ae attempts ae Nou sania Siar the nebule, when a 
photogiaphic pr and staging, photo- 
graphie eas ee added to the building. It is moreover hoped 

before long a iefractor, of some nine inches aperture, may 
be procured, to be mounted with the reflector, or, preferably, as 


a separate instrument. This telescope, besides being of much 
ipae use, will find much and valuable employment in 
etermining micromctiically ihe chief points in the nebule 
under examination mth the reflector, with more ition and 
than at present; for ic work. telescope 
would be a valuable adjunct, especially if it be constructed of 
sach comparatively short focal l as scems now to be 
practicable. 
“On a distinct form of Tiansient Hemiopsia,” by Hubert 
iry. From a com of the different accounts of “ Hemi- 
opna,” ‘* Half-vision,” or“ -blindness,” by Wollaston, M. 
Brewster, the Astronomer TOR Dufour, Sir John Her- 
schel, Sir Charles Wheatstone, and Mr. Tynell, the author con- 
miders that, irrespective of the wide p:i distinchon between 
the transient and permanent forms of Hemuopsia, there are 
different forms of transient Hemio which have all been m- 
cluded under the same name; Wollaston, Brewster, and 
T describing one form of the transient affection, while Sir 
a Herschel, Sir Charles Wheatstone, the Astronomer Royal, 
fessor Dufour, and the author agree in describing another, 
As to the actual seat of the visual de ent, the author con- 
siders thot the exact agiecement of the two eyes m the nature, 
extent, and d of their affection, proves (assuming the semi- 
decussation of the optic nerves at the chiasma) thesent of the affec- 
tion to be at some point behind the chiasma of these nerves, All 
the causes thet are found to lead to tiansient half-blindness, 
point to the brain as the seat of disturbance, Still clemer is 
the evidence given by the loss of speech and of memory, the 
derangement of hearing, and the partial paralysis which some- 
times follow an attack of teichopria. Such cases as Sir Jobn 
Herschel’s, where the cloud passed over the wee field ae 
left to right, can only be explamed E e disturbance 
to lie in some region of the brain where the oppomte halves are 
in contact. The mischief may possibly be seated in the corpora 
quadiigemina or geniculata, or even in the cerebellum itself. The 
phenomena are so definite and so localised, and their course is 
50 1 r, that we can hardly avoid the conviction that their 
cause is equally definite and equally localised; and it is difficult 
to admit so vague an agent as oeivous sym y with gastric de- 
rangement, except as acting through the medium of some 
secondary local manifestation in the brain. p 


Chemical Society, February 17.—Prof. Williamson, F. R.S., 
resadent, in the chair, The following aaa aa were elected 
ellows :-—R. T. Atcherley, T. W. e A. H. Bateman, 

E. Francis, A. Prangley, W. Pritchard, L. B. Ross, T, G. 
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Rylands, T. Willa, and P. Wright. An account wis gieen by 
Piof. Tyndall of his researchegfon “the action of light on gased 
and vapours,” illustrated by aliseries of beautiful expenments. 
Dr. Tyndall began by remarkuflg thet it had, for the last ten 
years, been his endearour to mage radiant heat a means of get- 
tung an msalght mto the working of the atomic forces, or, in other 
words, mto the state which ıs called chemical combination. 
Whilst pursuing his experiments with luminous waves on matter 
in a finely divided state, he was forced to imagine molecules 
and atoms ; in fact, his bellef in the existence of atoms is founded 
more upon those physical evidences than upon the considerations 
which aie cunent in the chemical world. If he had to give up 
the notion of atoms, and to replace that conception by the 
abstract idea of multiple proportions, he would fi as aon 
als oe Ge nee ee ae pro- 
perties of matter, After these introductory remarks, the lec- 
turer preceeded to the main subject The apparatus which 
rerved to‘illustrate the statements, consisted of a glass tube 
about 3 feet in | , and 3 inches internal diameter, closed at 
each end by glass This tube, after having been exhausted 
by an air-pump, was y filled with dry air which had been 
itted to bubble throngh the liquid whose vapours were to 
examined. The condensed beam of an electnc lamp was 
caused to pass thiough the tube from end to end. Since the alm 
of these experiments is to render visible the chemical action of 


light upon vapours, substances have been chosen, one at least of 
W 


ose products of decomposion by light has so h 
point thet as soon as itis formed it is precipi 
oxide the vapours of Alleylic Iodide, Amylic a 
role, &c., mixed with some ee ee ydric 
nitrate or ga chloride, were found suited for this pur- 
pose. In cases, no matter what the nature of the vapours 
Lc eager a employed in a sufficiently attenuated state, the 
visible action commenced with the formation of a blue cloud, 
which in some instances was of the deepest arme ti rivaling 
the colour of the purest Italian sky. When a contmmng 
some of the liquid whose va are to be exammed was m- 
serted between the lamp and the tube, no clonds were formed 
within the tube ; the luminous waves traversing the Lqmd had 
been deprived of their acting power. When polarised was 
sent t h the tube the blue cloud was visible only in one 
duection—-the direction varying according to the position of the 
Nicols prison; when the shoit diagonal of the Nicol Tras verti- 
cal, the blue cloud was seen when the specator’s eye looked 
honzontally upon the tube, not otherwise ; as soon as the prism 
a cid ie, the blue cloud was only seen when the 
line of vision fell vertically upon the tal tube. 

After concluding his account of this highly interesting subject, 
Piof. Tyndall showed some of the experiments bewing on his 
researches upon Dust, quite recently communiceted at the Royal 
Institution. 

Anthropological Society, Fe 15.—Dr. Berthold 

V. P., im the char. C. W. Eddy, =i M. A, and 

E Schiemann, a were elected Fellows, The following 
:—No. 1. ‘On the Aborigines of the Chatham 
” by Dr. Barnard Davis and Mr E. A. Welch, Mr, Welch, 

after discussmg the history and discovery of those islands, 
described their conquest by the BMaories and the ultimate fate 
Dr. Bemard Deva gave the results of a 

particular exammation of the characters presented by the skulls 
and skeletons of many of the inhabitants, In three cases the 
cephalic indices of the skulls were stated to be *74, '74and ‘87, The 
stature of the Monones, or Chatham Islanders, appeared to indicate 
a 1ace shorter and stouter than the inhabitants of New Zealand. 
‘On polygamy : its influence in determining the sex of our race 
and its effects on the growth of population.” B pee Caracal 
bell The sakoe wo had heen canny yeaa sreatdent Siam, 


a boiling 
Nitrous 


‘gave minute details of the relative propoitions of female to male 


in the harems of the and other important Siamese 
dignitaries, The result seemed to be that the propoitions of 
males and females born were, as in the case of Monogamist mar- 
nage entirely equal.—-Mr. Ralph Tate described an inscribed 
10ck on the pana of the Iguana, a tributary 
This presented an uncued marking which the author considered 
to be more ancient than the present inhabitants of the district. 


Royal Microscopical Society, February 9.—Annual meet- 
ing; the Rev. J. B. Reade, president, inthe char. The follow- 


mg gentlemen were officers for the ensuring — 
President, Rev. J. B. Reade ; Vice-Presid Chales Brooke,’ 
L. S Bee, James Glaisher, F. HL W ; Treasurer, 
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Richard -Mestilyer ; Secretaries, H. J. Slack, Jabes Hogg. The 

ident read an address and announced his intention of pre- 
senting to the Society a copy of the Philosophical Transactions 
—6o vols. in extenso, from 1665 to 1812, and the parts from 
1813 to the present tme, as issued by the Society.—Mn, 
H presented the silver medal of the Society of Arts, with 
certificates awarded to her late husband for his ‘‘ Microscopic 
Tnplet,” 1832. A micrometer ruled on silver by Mr. Barton, 
sith aoe imens of beads and bead lenses made by the lete 
Mr. Holland, eA vote of thanks was given to the president 
and Mrs. Holland for their presents. 


Institution of Civil Engineers, February I. — Mr. 
Charles B. Vignoles, F.R.S., president, in the chair. ‘On 
the statstics of railway expenditure and income, and their 


ing on future railway policy and management.” Mr. 
Toba Thorabill Harnıson inet C.E From returns now 
made to the Board of Trade supplying definite informa- 
ton on most pomts of interest, the author had prepared a 
synopsis of this information for twenty of the principal 
railways in England and Scotland, representing about 85 per 
cent, „of the entire capital expended in the United Kingdom, 
The onginal cost of railways, the working expenses, rerenue, 
&e,, were described, and it was shown that while the Natonal 
Debt, amounting to 750 millions sterling, with a 1etuin of 26$ 
muhons per annum, or 34 per cent., was a burden on the in- 
dustry and capital of the country, the capitel expended on rail- 
ways, amoun to 500 millions sterling, gave a :xetum of 20 
illions, or 4 per cent per annum ; whilst a sum nearly equal to 
the interest on the National Debt was annually expend E labour 
and materials. 


> 
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PARIS 


Academy of Sciences, Felnuary 14.—The greater put of 
the proceedmgs at this meeting had reference to subjects con- 
nected with mathematics and mechanics. M. de Saint-Venant 
presented a second part of his memoir on the determination of 
the pressure of picoherent soils upon walls; M Morin an 
elaborate report upon a memoir by M. Tresca on the effects ‘of 

ching and stamping, and on the mechanical theory of the de- 
ormation of salid bodies ; M. de Saint-Venant appended to the 
latter a theoretical proof of the equality of the two coefficients of 
resistance to cutting with shears and to extension or compies- 
sion in the continuous movement of deformation of ductile 
solids beyond the limits of their elasticity ; and a 1eport on five 
memoirs by M, F. Lucas, entitled investigations upon the 
mechanics of atoms.—M. C. Jordan communicated a paper on 
a new combination of the twenty-seven right lines of a surface 
of the third order; ML Pellet a note on the functions irre- 
ducible by means of one module, and one modular fonction, and 
M.A. Ribacour a note on the deformation of surfaces. — An extract 
from a letter or M. De la Rire to M. Jamun was read, referring to 
the observations of M. Tréve on the action of magnetism upon raie- 
fied ean Zaliwski read a note on a battery with thee 
liquids regarded by him as superior to Bunsen’s battery. The 

consists of an inner porous vessel, contei nitric acd 
anda plate of carbon, and an outer porous y contaiming 
ee acid, the whole placed in a vessel con a solution 
of orate of ammonia and a plate of zinc.-~In a shout note 
M ] AL Ségur communicated some mt observations on 
the accidental im of white objects. —M. A. Demoget 
described a new electro- etic apparatus, which, by an 
increase in the number of ond alteration in their shape, 
can be made to produce a greater evolution of electncity, 
with less rapid revolution, than Siemens’ apparatus, — 
M. P. Volpicelli communicated a paper con an account 
of a photographic barometer, and some historical details upon 
lunar radiation, He noticed some modifications which he 
a introduced into, the saa gaara of a barometer for the 

bservatory at Rome, and with regard to the second subj 

after ci several old writeis, such as Thomas 
Aquinas, Pico della Mirandola, and Cardan as having admitted 
the production of calonfic effects by the lunar radiation, main- 
tains that the first experimental and incontestable demonstre- 
tion of the phenomenon was given by Mellon: in 1843.—A 
short note, illustrated with a upon two solar spots now 
visible with the naked eye, by AI. Tremeschini, was presented. 
The penumbras of these spots measure 0° 3’ 45” o° 4’ 50° 
in their diameter; one of them contains a nucleus 
caning o°o' 45"I1 in ils greatest dmmeter.—-M. J. Girard 
p a note upon double crystals of snow, the formation 
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of which he ascribes to the ag o of a drop of water too 
ey Oe e the twin crystals are united by 
exagonal bapa form, heymg each of 

correspon exactly to the origin of one of the six 

regular branches of the two crystals -—A note M. P. Bert 
on the influence of green t on the Sensitive plant, was 
presented by M. Claude Bernard. The author placed several 
young Sensitive plants in lanterns filled with variously coloured 
glass, and found that those exposed to green light lost their 
sensibi and died almost as quickly as those placed in 
perfect ness: —M. A. Milne-Edwards communicated a 
note on some Mammalia from Eastern Thibet, which notwith- 
standing the rigour of the climate, is inhabited by two species 
of monkeys, a Afacacus and a Semnopithaus.—The author 


le agens, being intermediate 

; the other very nearly 
related to the Jatter, and called “ Anoureseres on account of the 
rudimentary state of its tail--A singular aut resembling a 
bear in general appearance, was noticed as fi so Sole, 
Ailuropoda, allied to the pandas and raccoons. —A long-snouted 
mole and a new flying were also mentioned. — The 
follo notes and memoirs were communicated, but no 


colars of their operes of the miner the statistics By 
therapeutical e minernl waters of 

A mélle-les- Bains, , and by M. Goan fon; 
on some atie a hl | may be ref z the theory of per 


manent isothermal lines, by M. E. Combescure ; on Aae n 
raphie, and on the action of hydrate of chloral, by Mr. Lawson 
Tait; on the cause of the oscillatory movement of molecular 

ules M. Lerique de Mouchy; on an accumulation of 
heat br e concentration of radiant heet through convex 
lenses BP rock salt and the application of this heat to the 
production of a current of alr rise to a continuous move- 
ment, by M Wernier ; on the production of the electric light by 
induction coils, M, Delanrier; and a note on the trisection 
of the angle, by M. L. Veria. 


BERLIN 


German Chemical Society, February 14.—4. W. Hofmann 
ve a new instance of the aki science derives from ind ; 
e manufacture of chloral asa product chloride 
of ethyle mixed with other chlorinated liquids. By this 
mixture with alcoholic ammonia in Frankland’s digester, 
tities of the chlorides of ethylated ammonia bases are 
A rmed, while sal-ammoniac ea. This now to be 
the most reasonable method fot prod ]-amines. Thechlo- 
rinated com ds mixed with the chloride of ethyl are not acted 
upon by NH;. They remain behind. These li commence to 
boll at 30° C, and seem to consist partly of dichlorinated marsh 
—O, Liebreich reported on Suewern’s disinfecting process. 
bulk of the substance employed consists afime dedd by 
the presence of chlonde of ium and tar. Its utility 
pie to be very lmited, Amongst the details given by Mr. 
ebreich he ee es eee 
contained nitrogenous matter in extremely variable quantities 
to the temperature of the alr. For 59 parts of N. 
found in it during warm it contained 2 parts only while 
the weather was cold.—V. Meyer described a new and 
synthetical method for produ organic acids. This method 
is founded on the observation formiate of sodium, when 
Meated, splits into H and the p COO Na. Thos, when 
bead alone. the Orale visids orio of odie and I 
When heated with the sears salt of a salph 
aie sach as phenyl-sulphurous acid HKSQ,, acid sulphate of 
Sse Sica ae ae lace occmpied by the 
p KS In the instance mentioned of sodimm is 
group ed. Sulphobenzoate of potasium similarly treated yields 
isophtalic acid. The same chemist made some int re- 
marks on the conslitution of camphor and of camphoric 
Mr. Franck, the discoverer of salts in tusafarth, and 
the onginator of the important industry founded on this occur- 
rence, gave some details of the manufacture of bromine from the 
mother liquors, After describing an apparatus for pourmg 
bromine from one vessel to another, he decb his process for 
purifying this substance by re-distillation, This he teffects by 
before pase into the cotdeuer, ‘The chore mised with 
before it pesses into the condenser, The chlorine mixed with 
the bromine 1 thus retained in the shape of chloride of iron, 
Bromide of iron is the best material for e production of potas- 
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siam. It is also well suited for tiknspo 
the bromine shipped to Americ 
bromice of fron. -Parchment-p 
oil, serve to unite the vessels wed in the process of 
bromine. The retorts are made of sandstone, are lined ~ 
with tar Inside, The bromine acts on the tar, entailing the in- 
evitable loss of sixty or eigh ep bromine in a. new 
retort, and the production o ted organic products, 
bofling between 60° and 400° ef but containing no hromoform, 
The bromine manufactured at Stassfurth coptains no trace of 
iodine. 


; and a large quantity of 
goes there in the form of 
and clay mired with colre 
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SCIENTIFIC MANUALS. 
Ir is the intention of the Publishers ee a complete 
series of Scientific uals, affo accurate elementary 


information, conveyed in clear and Incid English. The authors 
are well known as among the foremost men of thelr several de- 
partments; and their names form a ready sage doen ps 
character of the books. Subjomed is a f those manuals 
that have already appeared, with a short account of each. Others 
are in ective preperation; and the whole will constitute a 
standard series adapted to the requirements of beginners, 
whether for private study or for school instruction. 


ASTRONOMY. — By the Astronomer. 


ROYAL—POPULAR ASTRONOMY Wih IIhustratons By G. B 
AIRY, ‘Astronomer Royal. Suth and cheaper Editon. 18mo cloth 4s Ge, 
Fe Oe ee e 


Se aod A eee ee ee ee 
somo details of calculation * of this volume rs the direct 
reference of every step to tho Observatory, and the full description of the 
methods and 1 of ohearvabon., 


ASTRONOMY.—Mr. LOCKYER’S ELE- 
MENTARY LESSONS in ASTRONOMY. | Wath Coloured Diagram of 


T NORMAN Le LOCKYER, PRS Fon Toanh Thousend r8m0. ys Gal ne 


PHYSIOLOGY.—Professor HUXLEY’S 
LESSONS n ELEMENTARY PHYSIOLOGY. With ommercus Hho- 
trations. By T H. HUXLEY, F RS, Professor of Natural History in the 
Royal School of Mines. Twelfth Thousand mo, cloth. 4s. Ga. 


The book os oe eS the 

ciples of Humen Physeology; or the Structure and Functions of the 

Body The first lesson z of the subject 

Thr is followed sections on the Vascular or Velnous System, and the 

; the Blood and the Lymph ; ; of Lows and of 

dpi e a a 0 P She the Coelescenco of 

an o , 

one ane with oker Sat ‘of the 

Nervous S and I ; Histology, or the Minute Serncture of the 
Trees oS ee ee fs 


alps ie Pe tart book far | 
QUESTIONS ON HUXLEY’S PE tats 
LOGY FOR SCHOOLS By T. ALCOCK, MD 1&0. nu 


These Questions were drawn Pe Fay P E a ge eg A 
young people m Phymology 


BOTANY. — PROFESSOR OLIVER’S 


LESSONS IN ELEMENTARY BOTANY With noarly Pwo Hundred 
Tage By O SIPE OMVER TE 23 FLS Serenth Thousand. 
I A 
This book is d teach the Elements of on Professor 
Hemalow’s plan of Types by the use of Schadoles The 
ors, embracng the Elements of and Ph Botany, 
mtrodnce us to the methodical study of the Orginal The con- 
chapters sre entitled, “ How to Dry and ow to describe 
Planta” A valuable Glomary is od to the wolume. In the 


late PROFESSOR HENSLOW. 


CHEMISTRY. — Professor ROSCOE’S 


LESSONS IN ELEMENTARY ores rine IOR ANTE AND 
ORGANIC Ry HENRY ROSCOE, FRS, Professor of Chemustry 
Owens Manchester. Wh Numerous 


LLAN & CO.S SCIENTIFIC PUBLICATIONS. 


By GQ. B. AIRY, Astronomer Royal. 


ON THE ALGEBRAICAL AND 


NUMERICAL THEORY OF ERRORS OF OBSERVATIONS AND 
THE COMBINATION OF OBSERVATIONS Crown 8yo. cloth 


other concermmg those chances which have respect to meennble 
Se Sooner ee ee ee 
wn up. 


UNDULATORY THEORY OF OPTICS. 


Designed. for the Use of Students in the Unirerdty. Now Edition Crown 
8ro cloth Ge. td 


i Pei Gat ae Avec ain weal les ee y whch 
admit of calculation, Investige bons are applied y to enodene 
which actually hare been observed. 
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By HUGH GODFRAY, M.A. 
A TREATISE ON ASTRONOMY, for 


matical Lecturer at o cloth. ras. Gd 
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time tb time, been by the Cambridge Board of Mathemancal 
Sosches . bot by far the and amor portion, a to the first threo 
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of our achoals. The s ain has to convey chear 
and distinct i: af the 
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PROFESSOR ROSCOE’S “SPECTRUM 

ANALYSIS” Lectures delivered m 1568 Waa ee Chromo-litho- 

graphs, Mapas, and upwards of yo Illustrators M eduin bva mis 
Westminster Review —"“ The lectures themsatves farnmh a most admir- 


omportant 
author hes rendered it equally valuable asa text 
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OHN H. PRATT, M À, Archdeacon of Calcutta, yer i a 
Prinesples of of Mechanical Philosophy.” Ediuen 
Crown 8ro. cloth, Ge Gal. 
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GEOLOGICAL MAPS. 


LONDON. 
Jost published, scale, one inch to a mils ; ET T E 


Stanford's New Geological Map of London 


AND ITS ENYIRON Com from the 
AND 8, showing superficial depouts Compiled 


Folded in cover, ss. ; mounted on cloth in case, 73 Ga. ; on rolen, 
varmthed, os. 


map of the World, Europe, Brinsh 
published, 


In addition to the abore, 
, are and are always 
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ENGLAND AND WALES. 


s GCOTORICAI Map ‘of England and Wales. 
By ANDREW C RAMSAY, LL Di, FBS. and Q.S, Local Director 


ol tba Geological Surrey Great Britain, and of Geology at the 
shows all tho Railways, &e., and when monuutod tr case 
Ths Map owa lho Raver an etcollent Traveling Map. 
Price, in shoots, agt. ; mounted in case, 308. ; on roller, varnished, sas. 


Fifth Edition; scale, sê miled to an fich , size, 18 inches by 14, 


Geological Ma ap ot England and Wales. 


By SIR RODERICK I, CHISON, Bert, LCB, &c., Director- 
General of the Geological Surveys of Groat Britain and Ireland. 
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Geological Surv oath of England and Wales. 
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IRELAND. 
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Geological Map of Ireland. By. Joseph 
BEETE M.A, F.R 8, late Director of Her Majosty's Geological 
Tina Mag is constrocted on the basis of the Ordnance ee hee 
It aho shows the Railways, Stations, Roads, 

not, &c 
“Price, on two sheets, ags. ; mounted in case, gor ; on roller, varnished, gas. 


CANADA” 
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NATURAL SCIENCE AT THE UNIVERSITY 
OF CAMBRIDGE 


N endeavouring to give a brief sketch of the aids and 

encouragements to the student of Natural Science in 

this University, it will simplify matters to arrange our 

materials under three heads: (1) Instruction, (2) Apph- 
ances, (3) Inducements. 

(1) INSTRUCTION.—This may be subdivided into (a) 
University, (6) Collegiate. As the relation between the 
University and the Colleges is often not understood by 
outsiders, it may be well to preface this part of our 
subject by a word of explanation. As it would clearly be 
impossible in most branches of learning for one, or even 
several, professors to teach the large number of students 
now resident in the University, the greater part of the 
work has to be done by the staff of tutors and lecturers 
in the various Colleges. Hence, in practice, a system of 
division of labour has grown up. The Colleges look 
after the general education of their students, and do the 
heavy work, undertaking almost the whole instruction of 
the rank and file in the Arts and Sciences; while the 
professor is held to be the representative of his particular 
department, whose duty is to do his best to advance its 
study, and be the organ by which the latest advances in 
it are communicated to the University at large. His 
work, therefore, is to fine-polish the tools which the 
Colleges have prepared. Hence, in one of the more fre- 
quented branches of study,—say, for example, that of 
mathematics,—the great mass of students never attend 
a professor’s lecture at all ; for them the instruction pro- 
vided by the Colleges amply suffices ; his class therefore 
consists of only a few of the ablest students, and he con- 
fines his instructions to those very difficult branches of 
mathematics on which perhaps few men besides him- 
self can speak with much authority. In the case, however, 
of a bianch of study followed by only a small number— 
gay Sanscrit—the care of all the students may fall on the 
professor ; but then, a3 the class cannot be a large one, 
this is not too heavy a burden. When, therefore, the 
demand for instruction in any such branch increases, the 
Colleges, either singly in the larger or by combination in 
the smaller Colleges, appoint lecturers to relieve the pro- 
fessor by taking charge of the average students, and by 
preparing the more able to attend his classes. This last 
is exactly the position of the Natural Sciences at the 
present time. 

(a) To return, then, after this digression to the Univer- 
sity Instruction in the Natural Sciences, At the present 
time, without reckoning the two purely Medical Profes- 
sors, there are six Professorships in the University: that of 


Founded fn At present beld by 
Anatomy* 1707 2. % Dr. eee 
Botany . . ve) a Prof. C. C. Babington. 
Chemistry . . 1702 . . Prof, Liveing. 
Geol bs ng 1727 es: oae Prot. ck. 
Mineralogy. . 1808 . . ,. Prof W. H. Miller. 
Zoology . . . 1866 . Prof. A, Newton. 


The number of lectures given varies considerably, de- 
pending mainly on the requirements of the students; 


* The University alto provides a demonstrator m Anatomy to assist the 
professor 
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the smallest being one course of four days a week in one 
term, while the largest is two courses each of three days 
a week in every term. 

(č) Collegiate. Trinity College has one lecturer in the 
Natural Sciences; St. John’s College has two; and the 
present lecturers have made arrangements by which the © 
lectures are common to the two Colleges: the subjects 
thus covered being Physics, Chemistry, Geology, and 
Elementary Botany. Sidney Sussex College has one lec- 
turer in the Natural Sciences, and Downing two “in 
Medicine and Natural Science.” We believe that these 
lecturers also admit to their lectures students from the 
neighbouring Colleges. 

(2) APPLIANCES.—The University possesses various 
collections, &c., accessible to students. These are: the 
Museum of Human Anatomy and Pathology, which 1s 
strong in the latter department, but not so well supphed 
in the former. The Botanical Museum, containing the 
collectons formed by the late Professor Henslow with the 
herbaria of Drs. Lehmann and Lindley, and considerable 
additions that have been made from time to time. These 
for many years could not be properly exhibited owing to 
want of space, but they have been recently established in 
a suite of rooms in the New Museums and Lecture Rooms 
Buildings, and provided with convenient cases in which they 
are being rapidly arranged. There 1s also a large Botanic 
Garden, with hothouses, &c. The Professor of Chemis- 
try has a small Museum of Chemical Preparations, with 
Laboratories that will accommodate about forty students 
at once. The Geological Museum, which occupies the 
ground-floor rooms under a part of the Public Library, 
had for its nucleus the collection of Dr. Woodward, the 
first professor. Since then it has been constantly aug- 
mented by many valuable gifts, and by the energy and 
liberality of the present occupant of the char, the vene- 
rable Professor Sedgwick. It is peculiarly nch in Palæo- 
roic, Cretaceous, and Eocene fossils ; contaimng, among 
others, collections from the Cretaceous rocks by Mr, Image 
and by Dr. Forbes Young, of Saunans from the Lias by ~ 
Mr. Hawkins, of Dudley fossils by Captain Fletcher. 
There is, we believe, no Museum where the paleontology 
of East England can be bettet studied. It also contains 
some good sets of Continental fossils, and a remarkably 
fine series of rock specimens collected by the present 
professor, On the whole it 1s a collection of which the 
University may justly be proud. The Mineralogical 
Museum now occupies a suite of rooms above that of 
Botany, and its arrangement is almost completed. It 
originated in the collection formed by Dr, E. D. Clarke ; 
but has since been greatly augmented, having received 
the entire collections of Mr. H. Warburton, Dr. Forbes 
Young, Lord Lilford, Viscount Alford, and Mr. H. J. 
Brooke, besides large donatons from Dr. Whewell and 
others. Rooms for purposes of study are attached to the 
Museum. The Museum of Comparative Anatomy con- 
tains the nucleus of a fine collection in Comparative 
Osteology, numbering, more.than 2,000 specimens, with 
a collection of Invertebrata and a Physiological series. 
It owes much to the energy and liberality of the late 
Professor of Anatomy, Dr. Clark, and of his son, Mr. J. 
W. Clark, the present supenmtendent of this and the 
Zoological Museum. The latter Museum, now in process 
of arrangement, contains some good collections of birds 
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and fishes. In the Colleges, there are laboratories at 
St. John’s, Sidney Sussex, and Downing ; and we believe 
that Trinity College contemplates establishing one. 

(3) INDUCEMENTS,—The: degree of B.A. may be ob- 
tained in Natural Sciences. An examination in Honours 
was instituted in 1851; in 1861 the regulations were 
revised, and the successful candidates were declared en- 
‘titled to a degree. Ninety-five students have passed this 
examination in the nine years sidce the alterahon. A 
candidate for an ordinary degree may also select for the 
subject of his third or final examination one of the fol- 
lowing subjects: Chemistry, Physics, Geology, Botany, 
Zoology. In the Colleges: Clare gives annually a scholar- 
ship, value 50/.; Caius two, value not stated, one for 
Chemistry, the other for Anatomy; Christ’s has lately 
oftered scholarships, from one to four in number, and from 
307, to 70/7. in value, according to the merit of the candi- 
dates; St. Peters gives annually one of the value of 60/7. ; 
St. John’s gives annually an exhibition of so/. for three 
years to students commencing residence ; this College has 
also just instituted an annual examination in the Natural 
Sciences for its resident students, for proficiency in which 
prizes in books and pecuniary rewards will be given, as in 
the other College cxaminations; Trinity gives annually 
one foundation scholarship, tenable till the holder is of 
M.A. standing ; Sidney Sussex, two scholarships annually, 
value 40/., with opportunity of promotion, for Mathematics 
or Natural Science ; Downing gives annually at least one 
scholarship, value 40f. A fuller description of these will 
be found in No. 6 of this pertodical, p. 169. 

In looking through the lists of the Natural Sciences 
Tripos, fourteen persons will be found to have been 
elected fellows, but ın most cases the candidate has been 
not without distinction in other branches of study. In 
several, however, proficiency in Natural Science was the 
declared cause of the election. 

These statements are made upon the authority of the 
- last volume of the Cambridge Calendar, supplemented in 
some instances by personal knowledge. 

Thus much has been done: of what remains to do it is 
perhaps better that one, who is a resident and engaged to 
some extent in the work, should refrain from speaking. 
On this point only I may venture to express my convic- 
tion, that the coldness and even dishke with which 
the study of Natural Science was once regarded here is 
rapidly passing away, that the number of earnest students 
in the various branches is annually increasing, and that 
the Yniversity is fully alive to the wants of the age; so 
that, while she can never neglect or forget those old 
paths of Classics and Mathematics in which many of her 
sons have won an almost world-wide reputation, she will 
heartily welcome, and will regard with no less pride, all 
who are among the followers of sciences of a more 
recent date, T G. BONNEY 


THE MEASUREMENT OF GEOLOGICAL TIME 
II. 

WE have now to consider an entirely distinct set of facts 

which have an important bearing on the probable time 

elapsed since the last glacial epoch. Messrs. A. Tylor, Croll, 

and Geike have shown that the amount of denudation now 

taking place is much greater than has generally been 
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supposed. The quantity of water discharged by several 
rivers and the quantity of sediment carried down by those 
rivers have been measured with tolerable accuracy, and 
allowing for the difference of specific gravity between 
sediment and rock, it can be°easily calculated, from the 
known area of each river basin, what average thickness 
has been removed from its whole surface in a year, since 
all the matter brought down by the river must evidently 
have come from some part of its basin. In this way it is 
found that the Mississippi has its basin lowered yhyy of a 
foot per annum; the Ganges, yjyg; the Rhone, ypyg ; 
the Hoang-Ho, ygẹz ; the Po, sły- 

But it is evident that this amount will be distributed 
very unequally over different parts of the basin, accerding 
as the surface is flat or sloping, whether the slopes are of 
loose soil or of rock, whether the rock is solid or friable. 
The perfectly flat alluvial plains that form a considerable 
part of many river basins, will not only suffer no denudation, 
but will generally receive deposits of sediment during 
floods, and all such flat lands should therefore be deducted 
from the area of the river. Slightly undulating lands, 
especially if well covered with -forest, will also suffer 
scarcely any denudation, as is well seenan the case of the 
Rio Negro branch of the Amazon and other black water 
rivers of South America, which hardly carry down any 
perceptible sediment even when in full flood. Again, 
wherever lakes occur, they receive all the sediment from 
the basin above them, which portion should therefore be 
treated by itself, since it contributes no sediment to the 
main river. If we look at a physical map‘of North 
America we see that a large extent of the Mississippi 
basin consists of alluvial flats and slightly undulating 
prairie, sufficiently explaining its small proportionate 
denudation. Even the Rhone, which has a high rate of 
denudation, flows through a great extent of low lands and 
perfectly flat meadows, while the upper portion of its 
valley which produces most sediment is cut off by the Lake 
of Geneva. In oider, therefore, to arrive at any fair 
estimatc of the amount of denudation in the upland and 
mountainous portions of the Rhone valley (which is what 
we require for our purpose) we have considerably to 
reduce the area of its basin by taking away the flat lands 
in all its valleys, and considerably to increase the amount 
of sediment by adding all that is now poured into the Lake 
of Geneva. We shall probably not be far wrong in adding 
one third to its denuding powers on these grounds, which 
will lead us to the startling fact that the Rhone basin is 

ebeing lowered at the rate of a foot in a thousand years; but 
even this is considerably less than in the case of the Po. 
Mr. Croll takes the Mississippi denudation of a foot in six 
thousand ycars as a measure for that of Europe; but for 
reasons above stated I conceive this to be quite out of the 
question, and | maintain, that if we are to use his measure 
of denudation for any practical purpose, we must apply 
that of European rivers to.European phenomena, that of 
Alpine rivers to Alpine phenomena, and must further make 
the necessary corrections for alluvial flats and intercepting 
lakes, ` l 

Mr. Croll and Sir Charles Lyell were at first both 
inclined to adopt the period of high excentricity which 
occurred from 750,000 to 9§0,000 years ago as that of the 
glacial epoch, but Mr. Croll, in consideration of the proofs 
of rapid denudation above given, now belicves that the 
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period beginning about 240,000 and ending about 80,000 
yeais ago, is the more lkely one. Even this, however, 
offers difficulties. Denudation in Wales and Scotland 
must probably have gonc on gs rapidly as the average rate 
of the Rhone valley, especially during the period when the 
old glaciers were disappearing ; and cighty thousand years 
will therefore imply eighty feet of average denudation over 
the whole surface of the country, 1f less in one part then 
conespondingly more in another; but how is this consistent 
with the preservation of ice-ground rock-surfaces and 
glacial furrows in so many situations, as well as numberlcss 
heaps of loose matter, the moraines of ancient glaciers, 
apparently just as they were left by the ice? There are, 
it 18 truc, a few considerations that go to diminish though 
not to remove the difficulty, The amount of denndation 
ig now abnormally large, because the large quantities 
of glacial dnft left over the surface of the country, supply 
much of the sediment carried down by the streams of 
Alpine countries. Many glacial markings were at first 
covered up and preserved by drift or alluvium, and have 
been since exposed by denudation : those earliest exposed 
are obliterated, but new surfaces are being continually 
uncovered. The amount of denudation of a solid rock- 
surface may not be a tenth part of that which now obtains 
in glaciated districts; a fact which can only be ascertained 
by determining the amount of sediment brought down by 
streams the basins of which are free from drift or gravel, 
and consist almost wholly of compact rock surfaces. We 
stul have to deal with the difficulty of the moraines, whose 
form and aspect are often so fresh that we can hardly 
believe them to have been much changed since the ice left 
them, although it is impossible to understand how they 
have escaped the denudation which has lowered the whole 
surface of the country eighty, or even a much smaller 
number of feet. 

It is true Mr. Geikie, in his paper on Modern Denuda- 
tion,* suggests that all the effects of ice-action, now visible, 
are merely the few examples which have been preserved 
owing to a concurrence of favourable conditions, while a 
much larger number have been destroyed; and I learn 
from him that there are in Scotland moraines in all stages 
of decay. If this be the true explanation of the difficulty, 
it follows that denudation must be extremely unequal, and 
that if one valley or hill-side has remained unaltered 
during 80,000 years, another must have been denuded to 
double the average amount. 

Having thus shown the difficulty there is in accepting 
even the shorter period of 80,000 years for the date of the 
end of the glacial epoch in Europe, let us see what other 
modes of measurement are available. In Sir Charles 
Lyell’s “ Antiquity of Man,” and ed, p. 28, we have three 
different calculations of the age of the bronze and stone 
periods in Switzerland, which would place the latter at 
about from 5,000 to 7,000 years ago. At page 321 of the 
same work, we have an estimate of the age of the upper 
delta of the Tiniére by M. Morlot. The lower delta (by 
the presence of Roman remains ın one of the upper strata) 
is calculated with tolerable certainty to be 10,000 years 
old, while the upper delta, 150 ft. above the lake, is ten'tumes 
as large as the lower one, and is therefore supposed to be 
100,600 years old. Fiom its fossil remains it is believed 
to be post-glacial; but it is evident that, during the 


* Tiansactlons of tha Geological Society of Glasgow, vol HL p 153. 


melting of the ice, the torrent might have been more 
powerful, and have accumulated a delta much more 
rapidly than now. The peat mosses of Denmark, indi- 
cating that the present beech-tree vegetation of that 
country, which was also characteristic of it in the 
Roman period, was in the Bronze age replaced by oaks, 
and in the stil earlier Stonc age by fir-trees, imply 
a very long lapse of time; yet this only takes us back 
to the Neolithic age, when all the shells and all the 
mammaha were of existing species. The 8,000 or 10,000 
years of the Swiss Stone age may, however, have sufficed 
for this change. There seems to be no doubt, that the 
time which elapsed from the close of the glacial epoch 
(when man used the rudest flint weapons, and was coeval 
with many extinct animals, when, moreover, the climate 
and physical features of the country were considcrably 
different from what they are now) up to the Neolithic age, 
was much greater than from the latter date to the present 
day, but how much greater it is impossible to determine. 
The position of many of the tool-beanng gravels shows 
that rivers then flowed at much higher levels, but 
from the known rate of denudation, a valley might be 
deepened even 50 or roo ft. in as little as 50,000 years, 
since it is in valleys that the effects of denudation 
would be greatest; and the extinction of the various 
animals might certainly take place in an equal time 
under such conditions as are not unlikely to have 
occurred at a period of great climatic change. 

It does not appear, therefore, that any of the estimates of 
time founded on an actual basis of observed change ina 
known period, require us to assume more than 80,000 years 
since the close of the glacial epoch, while the measure- 
ment of the existing rate of denudation renders it almost 
certain that it was less rather than more. We may fairly 
assume, that even if a large excentricity has been an 
essential condition of a glacial epoch, the ice would main- 
tain itself into a period of less excentricity than would be 
required to bring oneon, Now 74,000 years ago the excen- 
tricity was about double what it is now, and the winter 
of the northern hemisphere then occurred in aphelion, so 
that the glacial epoch would at that time probably have 
been in full force, and we may assume that it might con- 
tinue 3,000 or 4,000 years longer, But when we come to 
65,000 years back, we find the excentricity scarcely more 
than it is at present, and winter nearly in perihelion; so 
that we must conclude, if excentricity has anything to do 
with it, that the last glacial period came to an end not less 
than 70,000 years ago. 

Now it is most important to observe that, for the ia 
60,000 years, the excentricity has becn very small—for 
three-fourths of the time less than it is now. During 
this time the opposite phases of precession, each lasting 
10,500 years, will have produced scarcely any effect on 
chmate, which if every part of the earth will have 
been marly uniform for that long period. But this 
is quite an exceptional state of things; for the curve 
of excentricity shows us that, during almost the whole 
of the last three million years, the excentricity has 
been high—almost always twice, and sometimes three 
and four times as much as it is now. If, thercfore, Mr. 
Croll’s theory be correct, there will have been a change 
each 10,500 years during this vast period (in all the extra- 


| tropical regions at least) from a very cold to a very mild 


454 


‘NATURE 


[March 3, 1870 


tt 


climate. This will necessarily have caused much migra- 
tion both of plants and animals, which would inevitably 
result in much extinction and comparatively rapid modifi- 
cation, Allied races would be continually brought into 
competition, altered physical conditions would induce 
variation, and thus we should have all the elements for 
natural selection and the struggle for life, to work upon 
and develop new races. High excentricity would there- 
fore lead to a rapid change of sp&cies, low excentricity to 
a persistence of the same forms; and, as we are now, and 
have been for 60,000 years, in a period of low excentricity, 
the rale of change of species during that time may be no 
measure of the rate that has generally obtained tn past 
geological epochs. Thus we should have explained the 
extraordinary persistence of organic forms during the his- 
torical period as well as during the preceding Neolithic 
age, although slight changes of climate and of physical 
geography have undoubtedly taken place; and it would 
prove to be not so much the sswally slow rate ot organic 
change, as the fact of our living in the midst of an excep 
tionally uniform climatic epoch, that has hitherto pre- 
vented us from obtaining a measure of the average duration 
of species. 

These considerations have an important bearing on our 
estimate of the duration of the glacial epoch itself, and 
on our calculation of’ geological time from the change of 
species since its commencement. If it terminated 70,000 
years ago, and if each 10,500 years before that date, there 
was alternately a warm period and a glacial epoch, there 
would necessarily occur a series of northern and southern 
migrations of animals and plants, and thus deposits 
formed at times not geologically remote, might contain 
very distinct groups of animals, These might even meet 
' and be confounded in the same strata, and thus lead to 
that extraordinary mixture of northern and southern 
forms which occurs in some of the more recent formations, 
hike the hippopotamus and mammoth in the Norfolk 
crag and the lower brick 
. Geologists seem hardly to have attached sufficient im- 
portance to the great gap that intervenes between the 
Paleolithic and Pre-historic ages. Mr. Boyd Dawkins 
has_shown, from a careful study of their mammalian 
remains, that the whole of the post-glacial river deposits 
and cave-beds of this country (148 in number) are of the 
game age, being characterised by about twenty species of 
extinct or arctic mammalia, and this was the age of 
Paleolithic man. In the Pre-historic or Neolithic age all 
these have disappeared, while the sheep, goat, dog, ands 
Bos longifroms are first met with. N ow, on the theory that 
this Palæolithic age was entirely post-glacial, and that 
the climate and physical geography of Britain have been 
since slowly approaching their present condition, how is 
this great gap to be accounted for? The large number of 
places where remains have been found, shows that the 
conditions requisite for preserving them very frequently 
occurred, and there must therefore have been some special 
' cause which has prevented any record being left of the 
long period during which they were becoming extinct. 
Mr. J. Scott Moore* maintains that they were all pre- 
glacial, and that the gap was the glacial epoch itself 

e adduces in corroboration the striking fact that none of 
the supposed post-glacial gravels ever rest on the boulder 

* Pre-ebacla] Man and Geological Chronology, Dubbo, 1868. 


clay, but always on an older rock, which could hardly 
have been the case in every instance were they all post- 
glacjal. Again, Mr. Boyd Dawkins tells us that the 
identity of such a large proportion of the species of pre- 
glacial and post-glacial mammals “ forbids.the idea of the 
existence of any gap or lacuna which would warrant the 
classification of the one as tertiary and the other as 
quaternary.” But if we admit the occurrence, during the 
last glacial epoch, not only of one or two, but of a series of 
alternate cold and warm periods, we may make the Palæo- 
lithic age tnter-glacial, and suppose it to have occupied 
several of these alternations of climate. If we further 
place the last submergence which separated Britain from 
the Continent, during one of the later phases of extreme 
cold, when most of the extinct mammalia, as well as man, 
had migrated southwards, we shall sufficiently account for 
the great gap that intervenes between the Palzolithic and 
Pre-historic 

In the “ Principles of Geology,” roth ed, vol. i. p. 300, 
Sir C. Lyell has given an estimate of the duration of 
geological epochs, from the proportionate change in the 
species of marine mollusca, taking as a basis a million 
years since the beginning of the glacial epoch. Of the 
marine shells then living, six per cent. have become ex- 
tinct, while at the close of the glacial epoch they were all 
of existing species, but this. does not necessarily imply 
that the former are many times older than the latter. The 
glacial period itself may have been the cause of their 
extinction independently of mere time; go that the Brid- 
lington beds, where the above-mentioned proportion of 
extinct species occurs, need not on this account be more . 
than twice as old as those glacial or post-glacial drifts 
which contain only living species, or, according to our 
previous estimate, about 140,000 years. The Norfolk 
crag, which contains eleven per cent. of extinct shells, 
may be from 40,000 to 60,000 years older; this will allow 
for two or three alternations of warm and cold periods, 
which, at a time of such high excentricity, must have been 
strongly contrasted, and have led to a correspondingly 
rapid change of species. From these considerations it 
becomes evident that the time, measured by the occurrence 
of five per cent. of extinct species‘of marine shells, is not 
necessarily the whole number of years which has elapsed 
since they existed, but only that number minus the last 
60,000 years of uniform climate and specific immobility ; 
and we may be even too lavish of time if we allow so 
much as 100,000 years for this amount of change under 
the influence of those repeated alternations of climate 
which have characterised the last three million years and 
which have probably more or less characterised all past 
geological time. If now we take this number as our 
datum instead of a million years, all Sir Charles Lyell’s 
figures will be reduced to a tenth, and will stand thus : 
the time elapsed since the beginning of the— 


Lower Miocene 2,000,000 years. 
Eocene . . . 6,000,000 —,,, 

~ Cretaceous . 10,000,000 =o, 
Triassic . . 14,000,000 4, 

. Permian 14,000,000 = ,, 
Carboniferous 18,000,000 y 
Devonian 20,000,000 4, 
Silurian . 22,000,000 ;; 5 
Cambrian 24, 000,000 


These figures will seem very small to some geologists 


who have been accustomed to speak of “millions” as 
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small matters; but I hope I have shown that, so far as | Crustacca, heretofore known only as marine species n- 


we have any means at present of measuring geological 
time, they may be amply sufficient. Taking Sir Wilham 
Thomson’s allowance of a hundred milhon years for the 
tıme during which the earth ean have been fit for life, it 
yet allows Mr. Darwin, for the process of development 
from the pmmordial germ, three times as many years 
anterior to the Cambrian cpoch as have elapsed since 
that date, an amount of tıme which, I believe, will fully 
satisfy him, by whatever scale we may measure it. 

The evidence of the rapidity of denudation would indeed 
tend to the still further shortening of the estimate here 
given ; and it ig not impossible that a concurrence of 
geographical conditions might have brought down the 
glacial epoch into a penod when the excentricity was no 
gieater, or even less, than it ig now. This, however, is 
hardly probable, and I am inclined to think that the con- 
siderations already alluded to will, to a considerable 
extent, explain how it is that so many signs of glacial 
action still remain, in spite of such denudation. The 
only argument I consider new in this paper, is that de- 
nyed from the umformity of climate during the last 
60,000 years, and the alternations of heat and cold fora 
long time previously, leading to a slower change of species 
since the glacial epoch than at any former period, 
thus allowing us to suppose change of form in the organic 
world to go on more rapidly than we had before thought 
possible. If this be a sound deduction, it will, I believe, 
more than anything else, enable us to bring the penod 
required for the development of the whole organic world 
within that which modern natural philosophy assigns as 
the age of the habitable earth. 

. Much of the force of my argument appears to depend 
upon the accuracy of Mr. Croll’s view, that, during a time 
of great excentricity, there will be in each hemusphere 
alternately a glacial epoch for about 10,500 years, and a 
perpetual spring or summer for about an equal period. 
But Sir Charles Lyell argues, with great force, for the oppo- 
site view, that the cold of one period would be continued 
through the other, and that during the whole continuance 
of a phase of high excentricity both hemispheres would 
be in a state of glaciation. Supposing this view to be the 
truc one, it will not very materially affect my argument, 
for the diagram shows many comparatively rapid alterna- 
tions from a very high to a very low excentricity, which 
would also be from a glacial to a temperate climate and 
would certainly tend to comparative rapidity of specific 
change; while in each 10,500 years there would, no 
doubt, be some retreat and advance of the snow line, 
followed by a less amount of migration, competition, and 
vanation. Dunng the last 60,000 years, on the other 
hand, the change of excentricity has been hardly per- 
ceptible, and the change of organic forms may be sup- 
posed to have been far below the average. 

ALFRED R. WALLACE 


FRESHWATER CRUSTACEA OF NORWAY 
Histoire Naturelle des Crustacds Teau douce de Norvege, 
by George Ossian Sars. Part I. Malacostraca. With 
10 plates. (Christiania, 1867.) 
GOME few years ago, much interest was excited amongst 
naturalists by the announcement of the occurrence, 
in the great Swedish lakes Venner and Vetter, of ctrtain 


habiting the Arctic and Baltic Seas. The author of this 
discovery was Professor Lovén:; and the explanation of it 
appeared to be, that the gradual elevation of the Scandi- 
navian peninsula had cut off these originally marine 
creatures from their natural habitat, and that they had 
been able to accommodate themselves successfully to 
altered conditions of life. 

In the volume now under notice, we have an elaborate 
— we may say almost an cxhaustive—contribution to the 
natural history of these and other fresh-water crustacea of 
Norway. The species here treated are Afyszs oculata, var. 
relicta; Gammarus neglectus; Pallasia cancellotdes, var. 
guadrispinosays Ganuunaracanthus loricatus, var, lacustris ; 
Pontoporeia affinis; and Asellus aguaticus. One notices 
with surprise the absence of the most abundant fresh- 
water Amphipod of our own country, Ganunarus pulex, 
and its replacement by the very closely allied G. negvectus. 
The well-shrimps (Vephareus) seem also to be unnoticed 
as yet in Norway; neither do we find any mention of 
another group, inhabiting chiefly brackish water, but in 

„some districts of England reaching into situations which, 
though affected more or less by tides, are yct of quite 
fresh-water character; e.g. Palewton varians and Afysis 
vilgarts. 

The anatomy and physiology of all these animals, and 
their points of variation from the typical manne forms, arc 
most carefully and elaborately worked out. The following 
interesting remarks occur respecting Portoporei affints. 
The males of this species are numerous, having their 
antennm either imperfectly developed or presenting a very 
peculiar form, except in some individuals, where, towards 
the end of autumn, the antenns take on their fully developed 
form; in both cases, the animals being perfectly fertile. 
This phenomenon 1s analogous to some already observed 
in the Cumacea and Tanaida. The great likeness between 
this and the Grecnland species, P. femornta, led the 
author at one time to consider the two as presenting only 
varietal differences, the Norwegian species exhibiting a 
permanent arrest of development such as he shows to be 
the case with the vanety relieta of Afysis oculata. This 
supposition, however, he was compelled to dismiss; one 
important fact tending to a contrary opinion being that 
the secondary appendage of the superior antenna contains 
in P. affinis a larger number of joints than in P. femorata. 

We would commend the dredging of our deeper lakes to 
the attention of English naturalists. Nothing in that 
direction has, so far as we know, been done in this country; 
and it is worthy of remark, that only in the very greatest 
depths of the Scandinavian lakes were the abnormal 
species found.. That this field is not unlikely to prove a 
productive one near our own doors we fully believe, inas- 
much as we have ourselves found, and elsewhere pub- 
lished, some interesting instances of the occurrence of 
truly marine mitroscopic crustacea in fresh water in the 
west of Ireland. 

It should be added, that the plates illustrating M. Sars’ 
work are admirable specimens of the engraver’s art, and 
leave nothing to be desired as to copiousness and accuracy. 
The work 18 altogether well produced ; the expenses, which 
we fear are scarcely likely to be repaid, having been genc- 
rously borne by the publisher, M. le Réviseur d'Etat 
Johnsen. G. 5. B. 
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THE THREE KINGDOMS OF NATURE 

The Three Kingdoms of Nature, oe described, By 
the Rev. S. Haughton, F.R.S Dubl. DCL. 
Oxon, &. (London: Cassell, Petter, and Galpin.) 
HIS little work resembles a modern novel in one 
particular ; it is written with an idea, 

The learned author, in his preface, lays down the law 
that “the faculties of our mind are developed in succes- 
sion as we advance in age, each of them reaching its 
maximum and then gradually diminishing. In childhood 
the senses acquire thcir greatest development ; in boy- 
hood and youth, the memory and imagination ; in early 
manhood, the purely reasoning faculties; and in adult life, 
the judgment.” He accordingly draws the conclusion that 
“the child should be instructed mainly through his sensa- 
tions; the boy should learn languages, ancient and modern, 
and natural history, so far as it depends on observation ; 
the youth should cultivate mathematics and logic; while 
studies such as ethics, physiology, and politics should be 
reserved for the more mature penod of life:” and offers 
this work as a text-book on Natural History. 

We must confess that the above law seems to us to be 
barely a half-truth, We admit that the senses are rela- 
tively strongest in childhood, but not absolutely. So far 
from their attaining their maximum development at that 
age, and then gradually diminishing, we believe that the 
senses of the truly fashioned man are at their height 
when he is in the prime of life; and that in the properly 
trained man, memory, imagination, reason, and judgment, 
all flourish at the same time. 

We are apt to forget into what a wretchedly cramped 
and artificial condition so many generations of school- 
masters have bred us. Each of us, generation after 
generation, has very early been made to put Chinese shoes 
on most of the feet of his mind. 

We all see the sportive, elastic, quick, sharp, unwearying 
work of the senses of a little child. We do not all of us bear 
in mind to how fearful an t thase senses are bruised 
and deadened by the pedantry of our pedagogues. Men 
who cultivate those sciences in which success is inseparable 
from agile sense, know at what cost and labour, in later 
life, sometimes even in their full prime, they have had to 
go back and undo all that their schoolmasters have done, 
have had to become little children again for the sake of a 
sharper eye and a quicker ear. To ourselves, there is 
nothing more disheartening than to study a little boy, of 
eight or ten years of age, who has never been to school, 
tracing out in his mind with ease nascent scientific capa- 
bilities ; then to know the same little boy after he has 
enjoyed for two or three years the great advantages 
of a grammar or a commercial school, or a private 
academy, and to find his mind as blank and as deadened 
as his moral nature, 

We do not feel inclined, then, to accept the physiological 
law laid down by Dr. Haughton, but we mre not thereby 

ted from agreeing with him ‘that “ Natural History 
(as a school study) is inferior to no other study, not even 
language, as a means of cultivating the memory and 
observation,” or from accepting his bnef description of the 
three kingdoms as a capital instrument of teaching. 

The first part contains, besides an introductory and 
extremely lucid chapter on Crystallography, a detailed 
but succinct description of the various minerals found in 
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Nature; the chemical composition, physical characters, 


enistalling forms, geological and geographical distribution 
of each being bnefly given. 

The second part treats of the Vegetable kingdom; 
dealing somewhat fully with the anatomy, more briefly 
with the physiology, of plants, and devoting only some 
dozen pages or so to classification, 

The third part, comprising nearly half the volume, 
describes the Animal kingdom, beginning with mammalia 
and working down to protozoans. In each subdivision a 
brief anatomical history precedes the classification, which 
is given pretty fully. Formal definitions in italics, of 
classes and orders, are relieved by popular descriptions of 
the habits and features of species and individuals ; and 
the whole work 1s largely illustrated by many excellent 
woodcuts. 

Although so large a field is gone over, the matter is on 
the whole eminently exact and truthful; and the author ` 
has probably given an indication of the judgment of the 
mature period, by hesitating to place in a dogmatic text- 
book views on various points which are certainly recent, 
and may tum out to be raw. We may congratulate Dr. 
Haughton on having compressed a vast amount of in- 
formation into a small compass. But is only right to add 
one more observation: the book is very formal, even to 
exceeding toughness. Though quotations from the poets, 
Aristotle, and Scripture appear here and there, the general 
reader would, we fear, find it very dry. As a text-book in 
the hands of a teacher, it will commend itself to every 
one ; we doubt if any but very strong-minded persons 
would choose ıt for self-instruction, except with the fear 
of an examination before them. M. F, 


OUR BOOK SHELF 


Baillon’s erg pa Histoire des Plantes ;—Mono- 
he Hed Onan tae Casalgingss, Par-H. 
Ba Hachette, 1869. London : 
Williams a “Norpate) 
WE have so recently reviewed the first volume of Baillon’s 
“History of Plants” (see NATURE, No 2, p. 52) and 
discussed his mode of treating the sub ject, that we 
need scarcely more than mention the publication of his 
monograph of the important order or sub-order of 
ee ne@. The boundary-line between this sub-order 
e Papilionacea is very difficult to be accurately laid 
ee M. Baillon describes the Casalpineer to be, in 
general terms, those Legwminosæ which have a stral x 
embryo and the sestivation not vexilary in the bud; 
neither of these diagnostics can be relied on as ahockitety 
constant. All the other characters dependent on the 
regularity or wregularity of the corolla, the cohesion of 
the stamens, the number of seeds, the presence or absence 
of albumen, &c., are still more uncertain, There are 
aven species so far removed from the normal type of the 
order as to have undivided leaves, indefinite stamens, 
diclinous flowers, and herbaceous stems. A. W. B. 


Ueber dis Fi -Geschwinds, Sado ta 
Rokren, Von Adolf Seebeck. tting I 
IN this inaugural dissertation, He A. aay the 
inheritor of a name famous in physical science, gives an 
account of his experiments on the velocity of propa- 
gation of sound in pipes The results are extremely 
interesting and important. - 
In 1867 Professor Kundt, of Zurich, proved that the 
velocity of sound in pipes depends on therr cross section, 
and attrıbuted the t to the loss of heat in the friction 
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of the gases on the enclosing wall. Kirchhoff deduced 
the consequences of this kao mathematically, and 

ointed out that the diminution of velocity must vary 
inversely as the square root of the number of vibrations 
in the sound propagated ; that is to say, that the velocity 
of sound could not be uniform for different notes. See- 
beck shows that the loss is inveisely as the cube of the 
square root of the number of vibrations; so that we can 
scarcely attribute the result entirely to the loss of heat by 
friction of the enclosed gas on the walls of the tube. On 
the other hand, his results completely establish the fact 
of a difference in the speed with which different notes of 
music are propagated in tubes. 

The magnificent and laborious work of M. Regnault 
on the velocity of sound in pipes, appeared while Seebeck 
was ‘occupied in these ee He points out, 
that since the sounds which Regnault studied, such as 
explosions of gunpowder and so on, are due to violent 
and complicated disturbances, however imoortant it may 
be to study them in a practical view, they are not likely 
to give us accurate and delicately differenced results. 
Where the sound contains a mass of i lar notes, no 
effect due to difference of note can be observed. The 
method of generation compels the air to move at fist in 
all directions in the tube. Such sounds fall into the sea 
of air like a mass of stone dropped from a great height 
into the water. The waves which they generate can only 
reduce themselves to regulanty at some distance from 
the disturbance and their propagation must be i 
till that distance is reached. On the other hand, a 
regular pulsation, such as would be produced by the 
timed advance and retrogression of a piston at the 
end of the cylinder, gives waves which are ar and 
regularly pro ted from the beginning. It 1s in con- 
- sequence of this delicacy in the character of his experi- 
ments that Scebeck has attained his results. 

He makes one ef Konig’s tuning-forks sound at the 
open mouth of a cylidiical pipe, the other end of which 
is stopped it a moveable piston. A short distance from 
the mouth of this pipe there is an opening, connected with 
an indiarubber tube which can be carried to the ear. 
If, by the motion of the moveable piston, this opening be 
made to correspond exactly to a “ventre” in the sanding 
wave which is generated in the air of the tube, it is easy to 
measure, with great accuracy, the length of that Randiag 
wave, which corresponds to the precise number of vibra- 
tions of the tuning-fork. The extreme difference in fifty 
experiments for the same note, ap to have been 
about one five-hundredth of the whole amount. 

The results are the following, the velocities being re- 
duced from the experiments to those at o° C. : 


anae o Veloctt incod too", pt 
ippa la metres per socond. in note sounded. 
x. © 34 + « Jago 318 86 3r7 z6 ——~ . . gig, 384, 3mo, 256 
k . 99 e « 3b 44 39768 guy ee 3563. Cl, 
% + e WS 2. GROG BO 390 a4 G7 Ba ww 
4 + © 999 . « seh ro yO 7m ges 52; 54 : 


If we compare these numbers with that for the speed of 
pe ton in free space, as given by Schroder von der 

oli aaie is 33277, we see (1) that they are uniformly 
and considerably » (2) the divergence ts greatest in 
narrow tubes, with the exception of that where the tube 
was 29 millimetres in diameter, which was in all probability 
too wide to have the mass of air at its end uniforml 
affected by the vibrating tuning-fork ; (3) the notes wbich 
travel slowest are the low notes. This difference is by far 
the greatest in the case of the narrow tube of an eighth of 
an inch in diameter, amounting to nearly 1 in 60 of the 
whole amount for the notes ¢ and c, 

The author discusses the further question, whether the 
pature of the enclosing tube produces any effect. In 
a tube, the inside of which is sheet copper, which has 
nearly 17mm. diameter, the velocity is as low as it is in 
a glass tube of 9mm. Where the friction is raised to a 
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maximum by coating the inside wall of the tube with 
flannel, the velocity 13 reduced to 293°7 metres per sccond 
in a tube of 13mm. diameter. 

The same subject is treated rae | Herr Schneebeli, 
in a series of experiments publis in Poggendorffs 
Annalen in February of last ; but those which we 
have described appear to us to have conducted their author 
to more valuable and interesting results. 

WILLIAM JACK 


An Introduction to the Study of Chymuisiry. Written for 
the People by Cuthbert C.Grundy. Pp. 103. (London. 
Simplain, Marshall, and Co.) 

WE remember when at school being called upon to 

admire the beauties of Schillers Weel Tali. Our 

impressions of that play were then, by no means com- 
plimentary to some of the principal personages: so far 
as we could see Melcthal, Stauflacher and the rest of 

the members of the three Cantons appatently did 

nothing but meset clandestinely (when the weather was 

favourable) to talk much treason and fine sentiment, 

nerously leaving most of the hard work to be per- 
ormed by Tell hehe being lowly-born was perhaps not so 
free of speech). Al this was doubtless wrong and absurd ; 
but we are reminded of these carly impressions by the 

character of much of what ıs being said and done m 

reference to the education of the masses in the present 

movements, There is a wonderful disparity in the 

roportion of Tells to our ideal Mele and Stauf- 
ones. Possibly, if certain noisy persons would but 
show their earnestness in the practical manner of Mr. 

Grundy, the wheels of progress would not drag so heavily. 

In a modest little preface, Mr. Grundy informs us 
that his book is mainly intended for those among the 
aes body of the people who desire knowledge, but 

ve little time and only limited means for acquiring 
it. Occasionally, for example, when defining and illus- 
trating the phenomena of latent heat, the author lays 
kasel open to the charge of sacnficing precision of 
knowledge to clearness of statement. This fault 1s not 
unfrequently met with in manuals of this character: surely 
the two are not incompatible. Why does Mr. Grundy 

refer the more antiquated form of styling the science? 

The generally accepted word is undoubtedly more correct; 

Kopp has satisfactorily shown this in his recently pub- 

lished “ Beitrage zur Geschichte der Chemie.” 

On the whole, however, we can congratulate Mr. Grundy 
on having succeeded in explaining in clear and anal 
lan the fundamental principies of chemical philo- 
ork. Te Es T 


LETTERS TO THE EDITOR 
[The Editor does not hold Pigg VARE Md opinions expresse 
by kis Correspondents. No notice ts taken of anonymur 
commurtications. | 


On Professor Tyndall’s Exposition of Helmhalits’s 
Thegry of Musical Consonance 

In the course of a re-perusal of Helmholtz’s ‘‘ Ton-empfin- 
dungen,” it occurred to me to compare the theory of consonance 
and dissonance, there propounded, with the exposition of that 
theory presented in the Lectures on Sound of Professor Tyndall. 
The result of the comparison is the present paper, in which [ 
shall endeavourto show that Professor Tyndall’s version of the 
theory is 1adically different from the originai, and erroneous. 

Rahola determines the consonances of two smale tones by 
reference to their combination-tones. That of the first order 
suffices for the acArve ; those of the first and second order deter- 
mune the jth and fourths. The consonancer—#mapor 
and minor sixth and major and maner third, do not, according to 
him, admit of determination from two simple tones and then 
combination-tones, but require the addition of a third primary 
simple tone. 

= ‘Too-empfindungen,” t- T shall in the folowing re- 
freies wie “UELT bo daois he work and TT è oe Peor T radalle leei. 
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Professor Tyndall * undertakes to determime the 
of the octave, A/TA, fourth, and major third for two simple tones, 
without employing combination-tones. He writes as follows :— 

n ing in mind that the beats and the dissonance vanish 
when the difference of the two rates of vibration iso; that the 
dissonance is at its maximum when the beats number thirty-three 
per second; that it lessens gradually afterwards and entirely dis- 
appears when the beats’ amount to 132 second—vwe will 
analyse the sounds of our foks t with the ataw. 
Here our rates of vibration are— 

i 512-256; difference = 256, 
It is plain that in this case we can hare no beats, the diffe- 
rence being too high to admit of them. 
u Let us now take the 4/24. Here the rates of vibration are-— 

~ 256; difference = 128, 

This difference is barely under the number 132, at which the 
beats vanish; consequently the 1oughness must be very slight 
indeed. 

‘Taking the /ewrths, the numbers are— 

~ 288 ; differen 





Here we are clearly the limit where the beats vanish, the 
co ent roughness being quite sensible. 
_ © Taking the sayor-thira, the numbers are-—~ 


320-256: difference = 64. 

Here we are still further within eee 
roughness is moie perceptible. Thus we see that the deport- 
ment of our four tuning-forks is entirely in accordance with the 

lanation which assi the disonance to beats.” f 

t will not be difficult to test the value of the rbore reasoning. 
Starting from the rate of 256 vibrations per second selected by 
Prof, Tyndall, all that can be deduced from his definition of 
beats and dissonance at the head of the extract is that the maxl- 
mum of dissonance will fall on the interval 236 :256 + 33, t.e, 
Oy cee ani fot on cae The : 256 + 132, £4 
256 : 388, will be free fiom dissonance. These numbers indicate 
tases exactly a whole tone and a /yTtk respectively. Each of 
these results ts contrary to experience: the dissonance of a whole 
tone is less harsh than that of a half tone; and intervals greater 
than a fifth are by no means equally free from dissonance. 
Moreover, it follows that the determination of the octave by this 
1easoning is delnsive, for the process would bring out, as perfect 
consonances, a belk or a Mat ninth, which are extreme dis- 
corda, just as readily as an octave, If we apply the same method 
a eek EEE pou ness to which sic eS paper, ae 
restricted himself, the 1esults are even more 1emar - Thus 
starting from the higher octave of 256, vix 512, the maximum 
roughness falls on 545, a half-tone, and dissonance ceases after 
644, which lies, between a mayer third and a fourth. For the 
next octave, Le starting from 1,024, dissonance ceases before we 
reach the interval of a whole tone. If we take lower positions 
on the scale we obtain opposite results. With 128 as our funda- 
mental note, the maximum dissonance falls on 161, slightly above 
a mayor third, while roughness extends to 260, just od ‘an 
atav. 


With 64 the-worst discord is at 97, jast above the A/24, and 


roughness reaches 196, another acteve higher. Starting from 32 
the worst dissonance 65 is just above the ectiere, and is 
“not got md of until 164, foo ectowes arid a maser third from the 


ental note. N . 

The following octave exhibits at one view the results we have 
reached. The lowest note of each triad represents the fundamental 
note, sae middle one the position of maximum dissonance, and 
the highest the limit of roughness, The mi note necessarily 
falls out of the lest tulad, as ut hes too neer the fundamental note 
to be represented, : - 





Prof. Tyndall’s method leads to the following conclosions :— 
The interval of an ecfawe from the 16-foot C is the harshest 
pee dissonance ; so is that of a 4/7& from the 8foot C ; so 

that of a ų from the lower C of a baritone valce. 
On the octave above the high C of a soprano voice, all the 

* T. p 296. 
+ Toning-forka produce, of courso; tumpe tones, 
t T. pp. 296, mp7. ; `. 
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intervals beyand D are perfect consonances, while in the 16-foot 
octave there are no perfect consonances at all, 

These conclusions me so utterly at valance with facts, thet 
the method by w they have been obtained must be pro- 
nounced erroneous. fact, Prof. Tyndall is himself a witness 
that this is so; for, in speaking of the artare, he remarks 
that if this interval be slightly impure, bents of the fundamental 
tee are heard.” Now this does not with hus 
own theory ; for suppose two T tones with 513 and a 
vibrations second, which would form an impure octave : 
difference is 257, which is as much “‘too Righ” as 256 was in 
the case of the octave. This Interval should, therefore, 
give no beats, ee oe eee 
one. Buta to Helmholts’s view, the first combmation- 
tone of 513 and 250, vis. 257, will produce one beat per second 
wirk the fone, a4 stated, but not satisfactorily ex- 
plained ¢ by Professor T This amounts to a practical 
admission by him that the beats of two smple primaries ere not 
adequate for the determination of thelr consonances, and that 
recourse must be had for this to combinaton-tones. 

I claim to have shown the method by which Prof. 
Tyndall appears to determine the consonances of simple tones is 
erroneous, and the determinations themselves fallacious. I pro- 
ceed to point out the defect which vitlates his reasoning. He 
enunciates but one condition for the production of audible beats, 
that ther number should not exceed 132 per second. Helmholtz 
lays down a second, quite as important—that the tones produc- 
ee should not differ too much in pitch. ‘t These beats,” he 

‘Sore when thar tiuteroal amounts to a half-tene or 
a whole tone, but weak and audible only in the lower portions of tht 
scale, token sf is l fo a third, and they dimasish wi distiuc- 
ness as the tacreases.”~ Here we see at once the reason 
why it is futile to attempt to determine consonances of a fifth or 
octave by the beats of two simple primaries—vis. that for these 
wide intervals the beats are im tible. 

Let us now. proceed to Tyndall’s theory of consonance 
for composite sounds. Taking the octave C’, C” or 264 : 528, he 
writes :-—‘‘ With regard to the octure C’, C”, its two fandamental 
tones and their over-tanes answer respectively to the following 
rates of vibration :—~ ; 


I 2 l 
Fundamental tone on §28 Fundamental tone 
Orer-tones ` s I. i E 
793 I 


I 


2. 
3. 105 2112 
4. 1320 i 2 
A Aa 
1845 3696 
ES 4224 
= *& 
9- 5 
“ Com these tones t in couples, it is impossible 
to find, wi the two a pair whose difference is 
less than 264. Hence, as the beats cease to be heard 


as dissonance when they reach 132, dissonance must be 
entirely abeent from the combination. -This octave, therefore, 
is an absolutely perfect consonance.” § The seme process 
is then applied to other intervals For the Ath 264: 396, 
the lowest differs between any two overtones being 132, 
Lares but perfectly free from dissonance.” For the 
ourth, 264: 3ga the least difference, 88, makes it ‘‘clearly in- 

fifth.” Similarly the mayer third, 264 : 330, with least 


E a TE 
ert 
fenor as a consonance ” to all the previous intervals.| In each 


validity. 
Here, again, the neglect of the second condition for the pro- 
duction of audible beats is at the root of the error. Helmholtz 


Pein 


+ Professor attempted on 
pas betwoen ee ae ee ee, 
that a /ference g tm partial has ne om quaiity. 
P- 193. A noto the octave boro may y be treated as the ground- 
tome awl fost overtone of a 
ft EL p gon. $ T. p a | T. p sep 
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does not only consider the differences of the vıbration-iates of 
rs of over-tones, but inquues also whether they me tor‘Ain 
ating distance of each other. In the former case alone can 
they become.a source of dissonance, The interval of an arcte 
1s a perfect consonance, because every paitial-tone of the higher 
sound coincides with one of thd&e of the lower; and thus any 
slight deviation in pitch will produce beats between each adjacent 


ur 
j The interval of a urik is less consonant than that of a fi/7h 
—not, as Prof T l represents it, on account of its 66 beats 
which, but a EE E below that in which he has placed it, 
ought to become the wost possible dissonance—bnt because the 
second paitial-tone of the higher sound comes within beating 
distance (a whole tone) of the thud pu tial-tone of the lowes, as 
shown on the stave— 


when the fundamental tones are mitten in minims, and the 
over-tones in crotchets, 

I may as well notice that a diagram given by Helmholtz * to 
illustrate various degrees of dissonance, and copied by Prof. 
Tyndall, t 1s accompanied by the latter with an explanation 
ming a mong idea of its meaning The dingiam, as ex- 
plained by its authoi, 1s intended to represent to the eye the 
degiees of roughness attaching to intervals ter than one 
octave, and not exceeding two, Piof. Tyndall having evidently 
missed the iemmk of Helnbolts tihat C’, not ns octave C*, 
‘is to be the constant fundamental tone of all the intervals,” 
has iepiesented the dingram as “beginning with the unison 
Cc" P” and gomg up to the octave intend of beginning 
with the octave C’—-C” and gomg up to the double octave 
C’—-C", The diagram as it stands in Prof as lecture 
is calculated to convey an impression as u its authoi’s 
meng as it 18 contrary to fact. 

Timity College, Cambndge, Feb. 26, SEDLEY TAYLOR 


The Valuation of Liquid Town Sewage 


THOUGH I consider it highly unbecoming for one member of 

a committee, charged with an umportant inquiry, to criticise 
publicly and in a controversial mannm, views expressed by 
another member of that committee in iegaid to the subject it 
has to investigate, still some of the aa iy made by Mr. Hope 
at the Society of Arts last Wednesday seem so unmistakeably to 
iefer to the arhcle which app in NATURE on the 23rd 
December last, that I feel constrained, as the wniter of t 
alicle, to reply to them. The statement objected to by AIr. Hope 
was an expression, not of mdividual opinion, but of the fact- 
long accepted as beyond question—hat the practical value of 
liquid town sewage ns manume, that is to my, its value to the 
foimer, cannot be computed wey from the amount of manure 
matenal it may contain, and that, in forming such an estimate, the 
itive element affoided by chemical analyms must be controlled 
branz negative element introduced by eatieme dilution, and 
varying under different local circumstances. This fact has been 
ised by authorities too numerous to name, and so dem- 
sively, (hat Mr. Hope's asseition as to the value of the ammonia 
In sewage being affected only in a very munor degiee by the 
amount of water mixed with it, seems to have no other merit 
than that of being ‘‘sensational.” I am at a loss to conceive 
whar ground Mr. Hope could have for ob St to 
the statement that ‘‘it is a great mistake, aad likely to 
pori a yery ruinous one,” to estimate the value of dilute sewage 
y calculation solely fiom the amount of manure mateial it may 
contain, Yet this is what Mr. Hope characterises as a ‘' strange 
paradox,” Why it bas puzled him, as he admits, I will not 
ae to inquue; but I must potest against his 1epresenting 
“the obligation of appl wate: to crops at all times of the 
year, whether they want il or not,” as having been one of the 
reasons given for the statement he objects to, In doing that he 
has at least fallen into a great error, and he has at the same time 
evaded the point to which attention was directed ın the article, 
viz, the agricultural difficulty attending the “‘contmuous daily 
application of se to land.” That is a difficulty not to be 
disposed of er catkerra—it would obtnin whether the land des- 


* The second on page aga, t Page a0, t Page sı. 
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tined to receive sewage were under crops or lying fallow. In 
the one case the applicanon of sewage might be inadmissible 
duiing gieat part of the year; in the othe: case the land under 
fallow would be unproductive meanwlule. ee the need for 
appl to fallow land, which Mfr. [ope seems to sug- 
gee would eine the difficulty of disposing of sewage by irri- 

tron, noce it would involve the want of a stil larger aren of 

d for its reception, day by day throughout the year. Such a 
mode of application might well necessitate an mea of twenty-five 
acres for every 100 peigons, and that necessity, if 1t existed, would 
be, I imagine, a very serlous mattenn the case of many lowns, 

I will not attempt to occupy your space by consideting the 
question whethei leaving land under fallow is to be 1egmded as 
a feature of progiess in agniculture; nor will I venture an opinion 
as to whether water be the ‘‘best dung-cait,” further than to 
expiess my surprise that, in regnid to this question, Mr. [lope 
should have recourse to a chemist’s opmmion while declaring that 
its decision is not within the province of the chemists. 

The case put by Mr. Hope, with an alr of anucipatory tiamph, 
of a man who applies to his land an excessive and useless amount 
of manue, seems to me an exact el to the use of liquid 
senage in many instances, for whether it be the fancy or the 
folly of the farmer, or some other circumstance, which impels 
him to use manure in such a way that the possible effect cannot 
come up to the amount of manwe apphed, I should imagine it 
to be obvious that, to the user, the value of the manure must be 
gauged by the piactical effect hkely to be realised. I should 
e\pect this view to be appreciated even by the bucolic intellect 
which Ah, Hope seems disposed to contemn. 

As stated by the chau man at the Sociely of Aits meeting, the 
views held by Mr. ee the general subject of town refuse 
are clear and precise. ere 1s no doubt what those views aie, 
but it ıs not my intention to enter upon any discussion of them. 
At the same time, as a member of the British Association Com- 
mittee, aud having individually entertained the expectation that 
Mr. Hope's co-operation would be of material service in the m- 
quiry it hin to make, I cannot avoid cxpiesmng my reget that 
he declares himself a partisan of one paiticular solution of the 
town-refuse problem. There are, probably, few questions of the 
day which demand more careful and impe:tal consideration than 
this one—-few that less admit of being dealt with for the promo- 
tion of a project at any price. For my own part, therefore, I 
deem it a misfoitune that the value of Mi Hope’s well-known 
ability and extensive knowledge of this subject be limuted 
by his avowal of a foregone conclumon. 

Febiuay 28. BENJAMIN H, PAUL 


Weeds in Newly Turned Ground 
Fro aiecent addiess of Mi. Bentham, the President of the 
Linnean Society, it would appear to be still uncertain whether 
the weeds which appear spontaneously on ground which has 
been newly turned over, spring from s hidden in the 
ound, or from seeds accidentally carried on to the new sur- 
Could not this question be decided by a simple expen- 
ment, namely, by turning over some suitable ground and 
covering parts of it by gardener’s frames, 80 as to prevent 
the importation of any seeds? So far as the weeds are the 
zame both within and without the frames, it is certain that th 
must spring from seeds previously contained in the earth. It is 
true that thefe will be a difference of tempeiature beneath the 
lass and in the open au, but it would not prevent us from 
f what seeds me ieally contained in the earth. A {ame 
co with fina muslin would serve instead of glass uf the 
muslin be fine enough‘lo prevent the passage of any seeds. 


J. 
Skeleton Lectures on Science 


I HOPE you will allow me, your valuable pages, to 
suggest what I have no doubt would be a most powerful and 
succeasfol means for piomoting scientific knowledge throughout 
the length and preadth of the land. ‘There are hundreds of 
EE with the desiie and a sufficient taste and general kuom- 
edge of science, who now devote themselves to penny ee 
who would be too glad to give ee Jectures on scientific su 
jects, if they only be ai by skeleton lectures, and the 
oan, on moderate terms, of simple apparatus, diagrams, &c., to 
illustrate the same. It ce y would well remunerate an 
scientific instrument maker to loan out appaiatus for sich 
lectures. i 

Skeleton sei mons are enormously in request, why not skeletcn 
lectures on science? wL 
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ANCIENT BRITISH LONG BARROWS 


' E 

HERE are many h si 

persons to whom knowledge of nature is dear 

for its own sake is steadily on the increase ; but it is, un- 

` fortunately, true that science still Je iy some adventi- 

tlous aid to secure the attention of the general public. 

We must, therefore, look upon.it as a matter of congratu- 

lation that even the pa EPEA been found to have 

a scientific aspect, and recently awakened some 

general interest in so obscure a subject as that of the 
ethnology of England and Ireland. 

It is not our present intention to enter upon the long- 
standing controversy as to the physical characters of the 
so-called Kelts, as we think that the materials for a satis- 
factory solution of the various questions involved are still 
very insufficient, notwithstanding the large amount of really 
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riflers of grave-mounds ahd endless. discussion of the 
scraps of information handed down by Greek and Roman 
authors ; but of thorough and extended investigation of 
pre-historic monuments of any one class or of any given 
district, with a view to elucidating the ethnography and 
early history of the country er than with the object of 
ae specimens for the museum, we have all too little 
to show. 

The late Mr. Bateman devoted considerable attention 
to the pre-historic archeology of Derbyshire and the 
adjoining counties, but his extensive investigations do 
not pe to have been conducted with the care or 
descri with the accuracy necessary for scientific pur- 
poses, The im t researches for remains of our early 
ancestors,made by Sir Richard Hoare and Mr. Cunnington 
in the richest district in all England, were und en so 
long ago as the beginning of the century; and although 


Fig. u—A Lowo Barrow (after Sir Rd Hoare) 


trustworthy evidence collected of late years by Broca, 
Pruner Bey, and others in France, and by Barnard Davis, 
Thumam, doe, and Wilson in our own country. Few 
persons have any idea of the time, skill, and patience 
necessary for any satisfactory investigation either of the 
ethnic composition of existing populations, or of the 





Fig. 2.—Vasex.. WITH Penury Lerxmoorr.° Norton Bavant, Long Barrow (scale } Hoear) 


characters and affinities of the earlier races whose works 
antl remains have come down to us, It may seem sur- 
prising that we should be long in doubt on matters 
tly so easily settled as the a stature, pre- 

ing head-form, and distribution of colour of hair and 
eyes, In various districts of our own ami neighbouring 
countries ; but it must be remembered that the number 
of persons interested in this branch of inquiry is ex- 
tremely small, and that the collection of anthropological 
statistics by inaccurate or improperly instructed observers 
is very much to be deprecated. If the scientific study of 
existing populations is surrounded with difficulties and 
can reckon but few votaries, still more is this the case 
with the investigation of the character and affinitles of the 
races inhabiting Western as dawn of history 
and in .pre-historic times, e have had innumerable 


the explorations are recorded in full detail in Sir Richard’s 
work,“Ancient Wiltshire,” the general results have not 
itherto been fully and satisfactorily worked out. This want 
has, however, at length been supplied in a memoir* recently 
communicated to the Society of Antiquaries by Dr. John 
Thurnam, a gentleman who possesses the rarely com- 
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bined qualifications of classical scholarship, anti 
knowl and familiarity with scientifc method, and 
who is known as one of the authors of the “ Crania 
Britannica,” undoubtedly the most valuable contribution 
to the ethnology of this country which has yet been pub- 
lished. The memoir in a on is not a mere ysis 
of the labours of the baronet and his coadjutor; 
it is to a large extent a record of original explorations, 
More especi of a of monuments somewhat 
neglect Richard Hoare, but to which the greatest 
interest attaches now that the advances in certain de- 
ents of anatomical knowledge enable us to turn to 
ue account the evidence afforded by human remains, 


* On ancient Wilshire and the ad- 


British Barrows, those of 
Joning counties. PartI. Long Barrows From the “Archeologie,” vol xhi, 


1869. | : 
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The monuments to which we refer are the huge grave- 
mounds known as Long Barrows, and chiefly occurring 
in Wiltshire and the adjoining counties. 

Only the first part of Dr. Thurnam’s memoir has as yet 
been r a an devel relating specially to the 
Lo Barom: but this part is of cient importance. 
to demand separate notice at our hands, 

The chief result of the examination of the Ancient 
British barrows of the south-west of England is their 
division into two great classes—-(1) the Long Barrows, the 
primary interments of which have yielded implements of 
stone and bone only, and which therefore, confidently 
assigned to the Stone Age; and (2) the Round Barrows, 
affording implements of bronze as well as of stone, and 
occasionally, though rarely, of iron, The round barrows 
vary €onsiderably in fi and Dr. Thurnam thinks that 
these variations are not to be attributed to the individual 
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The immense size of the mounds of the South Wilts and 
Dorsetshire long barrows, and the imposing stone struc- 
tures of those of North Wilts, Gloucestershire, and 
Somersetshire, would alone be sufficient, notwithstanding 
the rude character of the implements contained in them, 
to lead one to conclude that we have here the graves of 
the chieftains of the primitive people of these districts. 
The situations chosen for the grave-mounds, and the 
evidence, hereafter to be alluded to, of the immolation of 
slaves, and perhaps wives and children, seem strongly 
to confirm this supposition. 

It will be convenient in the remainder of our notice to 
treat separately of the unchambered and chambered bar- 
rows; that ement having been followed in the memoir 
in the “Archeologia.” The following is Dr. Thurnam’s 
account of the external form of the simple or unchambered 
barrows :—“ The long barrows are for the most part 
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fig. 3—Dainxina Cor WITH Sxcoxparr Intermawr. Pigbeldean, Long Barrow (scale } lncar) 
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fancy of the builders. He recognises three primary forms 
of round barrow—the bowl-shaped, the beliau pid, and 
the disc-shaped ; each of these three having again its 
three modifications. The long barrows ate Gh cic kinds 
—the simple barrows of South Wilts and Dorset, consist- 
ing merely of earth, chalk, and flints; and the barrows of 
North Wiltshire, Gloucestershire, and Somersetshire, con- 
taining chambers or cists built of large stones. 

Wiltshire is, par excellence, the county of long barrows, 
one district consisting of about 150 square mules, con- 
taining, on an a one of these huge mounds in 
every six miles, The ditribution of these monuments isa 
point of great interest. Unlike the round barrows, which 
usyally occur in clusters, they are almost without exception 
solitary—generally two or three miles apart—and situated 
in some prominent position, usually the highest pots of 
the hills, commanding extensive views over the downs, 
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immense mounds, varying in sire from one or two hundred 
to three and even nearly tour hundred feet in length, from 
thirty to fifty feet in breadth or upwards, and from three 
to ten or even twelve feet in elevation. (See Fig. 1.) 
Along each side of the whole length of the tumulus is a 
somewhat deep and wide trench or ditch, from which 
trenches no doubt a t part, or sometimes even the 
whole, of the material of the mound was dug, but which 
it is very remarkable are not continued round the ends of 
the barrow. .... In by far the greater proportion ot 
long barrows the mound ıs placed east and west, or nearly 
so, with the east end somewhat higher and broader than 
the other. Under this more prominent and elevated 
extremity the sepulchral deposit ıs usually found at or 
near the natural level of the ground.” The great infre- 

uency of manufactured objects in these barrows and 

eir rude character is very remarkable. Some “delicate 
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and beautifully-chipped leaf-shaped arrow-heads” have 
been found in one or two instances, and this type of 
arrow-h which is unbarbed, ıs the only one yet dis- 
covered, In no case has any trace of metal been found 
with the primary interments. o of a coarse black 
pottery are occasionally met with, and in one barrow, 
that of Norton Bavant, Dr. Thurnam was fortunate 
enough to discover a tolerably perfect vegsel of extremely 
rude construction, and utterly devoid of the ornamentation 
usually found in the pottery from the round barrows. 
Thanks to the courtesy of the Society of Antiquaries, we 
are enabled to reproduce Dr. Thurnam’s drawing of this 
vessel, We are likewise indebted to the same Society for 
the other figures which illustrate this paper, 

Remains of oxen of the ancient small species, Bos 
longifrons or Bos brachyceros, are often found in lon 
barrows not far from the human remains; antlers an 
bones of the red deer are still more frequent. Tusks 
and bones of swine have also been discovered. It would 
appear that oxen were slaughtered at the funeral feasts, 
and that the heads and feet (the bones of which parts are 
more frequently found), not being used for food, were 
buried in the barrow, perhaps as offerings to the gods or 
to the spirits of the dead. 

Secondary interments in the upper portion of long 
barrows are not infrequent, and afford valuable evidence 
of the antiquity of these tumuli. Some of these inter- 
ments are assigned without hesitation to the Anglo-Saxon 

iod ; others, again, undoubtedly belong to the Ancient 
ritons of the bronze age, being sometimes burials after 
on, sometimes interments of entire skeletons in 
the contracted posture characteristic of the round bar- 
rows. In the latter case the remains are frequently 
associated with pottery undoubtedly of the round-barrow 
period. In order to show the difference between this 
pottery found with secondary interments in long barrows, 
and part of the long-barrow period itself, we reproduce 
ig. K? an elegantly ornamented drinking-cup found at 
igheldean, and now in possession of Dr. 'Thumam. 

n the present article we have only touched upon some 
of the most interesting of Dr. Thurnam’s researches. It 
still remains for us to notice the chambered long barrows, 
and the most important evidence of all, that derived from 
the skeletons disinterred in both chambered and un- 
chambered barrows. We have been able from the archeeo- 
logical-evidence to gain some idea of the state of barba- 
rism in which these primitive people lived; but stl 
further information 1s to be obtained even on this point 
from the bones of the people themselves ; and from 
these sad relics alone can we obtain any ray of light as to 
the relation.of these most ancient Britons to the popula- 
tion of more civilised times, 


HOW LARGE SEEMS THE MOON? 


N a communication addressed to the Association 
Scientifique, M. Vigwer remarks on- the linear 
dimensions hich ordi observers esnploy to define the 
size of celestial objects. They seem to imagine that they 
are really pointing out the size of a meteor, for instance, 
when they state that it was a yard in diameter, or the like. 
Of course, such a statement is absolutely without meaning 
to the astronomer ; while the seemingly legs precise mode 
of TE which compares the size of a meteor to that 
of the moon, is in reality much more valuable, It is true 
that when an observer says a meteor was as large as the 
moon,-he makes a wider error than when he gays it was a 
yard in diameter; but the astronomer knows what one 
statement means, whereas he can form no real estimate 
even of the meteor’s apparent size from the other. 

If every observer formed the same estimate of the 
linear dimensions of a celestial object, one might indeed 
interpret a statement of the linear dimensions of a meteor. 
But this is not.the case, As M. Viguier justly remarks, 


+ 


the short-sıghted or the far-sighted person each forms his 
own estimate of the moon’s real size, the position of the 
moon affects the judgment, nay, even the state of the 
weather influences our instinctive estimate. 

But it is interesting to consider what is really implied 
by such a statement as that the moon is a foot in diameter, 
This is a size often assigned to the moon, 1 may remark, 
though many judge her to look larger. The moon sub- 
tends an angle of about half a degree, so that this estimate 
makes half a degree of the celestial sphere one foot in 
ne Sr Thus the circumference becomes about 720 feet, 
and the radius about 115 feet. -This, at any rate, is the 
distance which the estimate assigns to the moon. And 
this last view is the more correct, since the varying esti- 
mates made of the moon’s dimensions according to her 
position, suffice to show that the mind instinctively agsigns 
to the celestial vault a somewhat flattened figure, the part 
overhead seeming nearest to us. In fact, a common 
opinion that the moon’s diameter looks about twice as 
large when she is on the horizon as when she is nearly 
overhead, would assign to the celestial dome the figure of a 
segment of a sphere, less than a fifth of the spherc’s 
surface being above the honzon, 

It 1s worth noticing, though M. Viguier does not con- 
sider the point, that we can conclude from the estimated 
sire of the moon as compared with the iwnitervals separating 
certain stars, that the mind intuitively assigns to the 
moon a distance considerably greater than that of the 
fixed stars. For example, I find that if, when the moon 1s 
below the homzon, an observer be asked whether the 


distance se the three stars in Orion’s belt (¢ from 
«, or e from ð, I mean) be ter or less than the moon’s 
diameter, the answer is t it is about equal to that 


dimension. In reality, the moon’s apparent diameter is 
but about one-third of the distance between these stars. 
It follows that the mind estimates the distance between 
the stars on a scale one-third only even of the small scale 
according to which it measures the moon; in other words, 
that it regards the distance of the fixed stars as about 
one-third that of the moon. 

It may be, however, that the 1esult of this comparison 
merely indicates that the mind assigns to the celestial 
sphere as seen on a moonless night a distance equal to 
only one-third of that which se us from the faintly 
seen stars of a night on which the moon is full, 
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NOTES 


Wr are informed that her Majesty’s Government has deter- 
mined to iue a Royal Commission to Inquire into the present 
state of Science in England. This step will be hailed with the 
liveliest satisfaction on all sides, and much good will certainly 
follow from such an inguiry, especially at a tims when the ar- 
@angements for the prosecution of Science in this country ars 
acknowledged on all hands not only to be ‘‘chaotice,” but posi-' 
tively detrimental to the national interest. We learn that some 
of the commissioners have already been designated, but as their 
number is not yet complete, we withhold the names, - 


Wx hare been favoured with a copy of the report just issued 
by the Rires Pollution Commissioners on the Mersey and Ribble 
basins, We hope to return to this subject shortly. , 

THE first Royal Soclety’s Soirée of this Semion mill take 
place on Saturday evening next. - 

Mg. E. Ray LANKESTER has been elected by examination to 
the Radcliffe Tiavelling Fellowship at Oxford. 

Wr have received the third part of Vol. L of the Transactions 


of the Edinburgh Geological Society, containing the communi- 
cations made to that body daring its session 1868-1869. These — 
aie numerous, and testify to the activity of the members of the 
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society. The most important are Mr. Powne's description of 
the fish remains of the Old Red sandstone rocks of Forfarshire ; 
Mr, Robert Brown’s paper ‘On the geographical distribution 
and physical characteristics of the coal-fields of the North Pacific 
coast ;” and Mr. Croll’s notice of,two nyer channels buied under 
drift Mr. Povwrle’s paper is illustrated with five plates of 
roughly executed, but tolerably charactemstic figures. The part 
also cuntains a biographical notice of the late Prof J. D, Forbes. 

The American Gaslight Journal and Chemical Repertory states 
that Professor Loomis, who claims to have discovered a way to 
transmit messages by electuical air cunents without the aid of 
wiies, wants to be appointed Consul to some European port, that 
he may experiment on the summit of Mont Blanc. 


For many yeus it has been a query whether the electric 
current might not be brought so far under man’s control as to 
take the place of steam as a motor for machmery, and success 
has at Inst crowned the perseveilng efforts of scientists. At the 
Inst exhibition of the Amelcan Institute, there was seen an 
elliptic lock-stitch sewing machine, diyen by a small electiic 
engine which might easily be put into a common hat box. A 
series of eight magnets ale set on the periphery of a circle, and 
around these revolves an armature of steel, which 1s continuously 
propelled by the magnetic action, ond thus operates the 
machinery that moves the needle, Connection with this motor is 
had by means of a small slide within easy 1each of the operator, 
at whose will the current may be cut off entirely, or the speed 
of the needle graduated as may be desired. The use of this 
motor, if ıt becomes general, cannot fail to prove of the utmost 
benefit to ladies, especially to machine operators, as it does awny 
enurely with the necessity for using the feet, as is now the case, 
and must be highly conducive to the health of females, who 
suffer fiom many diseases that are generated by the constant 
strain on the pedal and limb muscles, The inventor of the 
engine in question is Charles Gaume. 

A LARGE chemical Inboratory is projected at Harvard. The 
library building is also to be greatly enlarged. 

We iegret to learn that a wing of the Emperor's Palace in 
Pekin has been burned, containing the Imperial printing-office, 
with large stores of books and block-types. The books printed 
at the Imperial cost for the last two centuries have issued from 
this printing office. 

Prof. W. HL Miller, of Cambridge, has been elected a correspon- 
dent of the French Academy of Sciences, in place of Prof. Fournet, 
of Lyons. The othe: candidates were ALM. Abich ; G. Bischoff ; 
A. Bond; Dana; v. Dechen ; Domeyko; J. Hall; v. Hauer; 
v. Helmersen; C T. Jackson Kjerulf; v, Kokscharow ; F. 
Romer ; Scacchi; A Sismonda; Studer, and Sir W. Logan. 

THE Cleveland correspondent of the “nginear states that 
operations are in progress for working upon a large scale the salt 
deposits underlying Middlesborough. 

WHATEVER may be the case in our own country, 1t is gratify- 
ing to see that there exists in France considerable sympathy 
between scientific and literary men. Professor Sars, the late 
eminent zoologist at Christiansen, left a large family in very im- 
poverished circumstances; and an appeal for their relief wos 
made in our columns by Mr. Gwyn Jeffreys, from his personal 
knowledge of the case, to the naturalists and geologists of Great 
Britain. This appeal was seconded in Fiance by M. Alglave, 
in hs Rawe da Cours Scunhfgue ; and the result has been 
highly successful in both countries. It must tend to foster and 
increase the sentiment allied to that of freemasonry which ani- 
mates men of science everywhere without regard to nationality. 
But in France this charitable movement has not been confined 
to acfentific men, M. Emile Girardi, in Za Liberté, has advo- 
cated it with his usnal ability and energy; and in the lst of 
French subscribers to the fund are the names of his Excellency 
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M. Segns, the Minister of Public Instruction, M. Villemessant, 
the Chief Editor of Figaro, Alexandre Dumas, fils, the Society 
“ des amis des letties” at Paris, the Stanislans Literary Soclety 
at Nancy, Clery the painter, 2’ cho de la Sarbonne, and many 
others of a similar kind. Let us hope that science, ats, and 
letters may be associated here also on the same friendly footing, 
each promoting the objects of the other, and all working together 
although placed in different grooves of the machine. 


AT the annual general meeting of University College, London, 
Mr, George Grote presided, and the following students of the 
College, who had ‘‘ passed distingulshed examinations for Uni- 
versity degrees,” some at Londo alone, others at Cambridge as 
well as at London, were admitted Fellows of the College on the 
nomination of the Council :—in Arts, Mr. Numa Edward 
Hartog, Mr, Alfred Slater West, Dr, Richard Francis Weymouth, 
and Mr. Augustus Samuel Wilkins ; in Medicine or Science, 
Dr. Henry Charlton Bastian, Mr, Marcus Beck, Dr, Frederick 
George Finch, and Dr. Edward Lloyd Harries Fox. 


Dx. J. H. GLADSTONE will bring the subject of ‘‘ Indices of 
Refraction” before the next meeting of the Chemical Society. 


THE Board of Trinity College, Dublin, has nominated the 
Rey. T. Leslie, F.T.C. D., to the Professarship of Natural Philo- 
sophy in Trinity College, 

THE President, vice-Presidents, and Committee of the Quekett 
Microscopical Club have issued cards for a conversazlone on 
Fnday evening the rith, at eight o'clock. 

WE learn with much regret that the celebrated botanist, Prof. 
Fr, Unger, died suddenly on February 13th, at Gratz 


WE hear that the number of candidates for the place of 
Aassistant-Registrar about to be created at the University of 
London is very great. Among them are men of high position 
and attainments, who are perhaps desirous to obtain a footing in 
London. They will know their fate ere long, for the choice of 
the Senate is to be made in the course of this month. 


WE hear that the “Ladybirds” which excited so much 
curiosity last autumn, have reappeared in large numbers in the 
neighbourhood of New Wandsworth. So early an appearance 
will surprise most of us who have been wont to regard these 
visitors as summer guests, 


We learn from the Atheneum that the Société de Géographie 
has awarded the Empress’s new prize of 10,000 francs to"M. de 
Lesseps, and that he has given the money as a contmbution to 
the Society’s projected expedition into equatorial Africa. 

THE Pall Mall Gasetis reports that all the medical men con- 

nected with the case of the Welsh fasting girl were to appear 
last Monday before the justices at Llandysal, to answer the 
charge of ‘‘ wilfully killing and slaying ” Sarah Jacoba, the pio- 
secution being instituted by the Government. 
e NOTICE is given that at the annual election of fellows to be 
held in October next at the University of Cambridge, one “fel- 
lowship will be ‘given “for proficiency in the natural sciences. 
The examination will be held in the latter half of the month of 
September, on days hereafter to be fixed. The subjects for ex- 
amination will be those appointed for the natural sciences uipos. 
The competition for this fellowship will be open to any membe: 
of the University who shall here attained the degree of B.A., 
B.L, or M.B., and whose standing after such degree shall not 
exceed three years. 

WE have ieceived fiom the Canadian Government Emiga- 
tion Office the Year Book and Almanac of Canada for 1870, 
containing statistics and other useful information relating to 
British North America, and a map showing the railways and 
their principal connections, 

THE current number of the Revue des Cours Scientifiguis 
contains a hanslation of Mr, Carruthers’ lecture at the Royal 
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Institution, on fie Cryptogamic forests of the coal period, and a 
continuation of the 1eport on the Anthropological Congress at 
Copenhagen. 

Cosmas states that the cavern of Montesquieu-A vantès (Ariége) 
has been recently explored by M. F. Regnault, of Toulouse, who 
discovered, on the surface of a hearth covered with stalagmite, 
bones of ruminants and human bones, the latter consisting of 
fragments of skulls, leg and arm bones. The whole were sent 
to M. F. Garigou, who declares that both kinds of bones are 
broken in the same manner, and each bears indications of a 
smashing instrument and of a sharp tool that has scratched them. 
These bones are sald to be exactly similar to those which were 
regarded as furnishing decided proof of cannibelisth, at the 
Anthropological Congress in 1867. M. Garigou writes that he 
has no hewtation in agreeing with MM. Spring, Dupont, Schaffan- 
sen, Broca, Carl Vogt, Steenstrup, &c., that primitive man was, 
like modern savages, anthropophagotus. 

Les Mondes also reports that Prof. Capellini of Bologna, has 
discovered remains of man and of animals in a cavern in the 
island Galmeria, the access to which is difficult and dangerous. 
In excavating he found many implements of flint and stone, the 
working of which showed that they belonged to the most 
remote stone age. Besides objects ieferrible to the hand of 
man, he found many which had been carried there by the 
human inhabitants of the cave, and a considerable quantity of 
animal bones, mixed with the human bones. The condition 
of the latter indicated that the cave had been inhabited by 
cannibals, At the centre of the cave were traces of a hearth. 


Da. BERTHOLLE has communicated to the Socitté Médico- 
Chirurgicale the particulars of what he believes to be a case of 
spontaneous combustion, which recently came under his notice, 
the subject being a woman who was an habitual spirit drinker 
frequently suffering from datrinm tremens. 


Tue Siècle states that M. Combes has declined to act on the 
commission charged with the temporary direction of the Paris 
‘Observatory, and that his place has been filled by M, St Claire 
Deville. 

We have received the prospectus of a new series of the 
t Zeitschritt fur die gemammten Naturwissenschaften,” edited by 
Dr. C. G. Giebel and Dr. M. Siewert, of Helle. One of the 
main featunes of the journal is to be the publication of monthly 
reports of the progress of astronomy and meteorology, physics 
and chemistry, geology, mineralogy, paleontology, botany, and 

Cosmos reports the death of WL Florent Prevost, asaistant- 
naturalist at the Museum of Natural History, and known for his 
useful work in connéctlon with the agronomic applications of 
roology. 

Wx have received from the Chairman of the Technological 
Commision of Victola, a report on the promotion of 
and industrial instuctlon, by lectures and otherwise, among the 
working classes of Victoria. 

Tur Food Committee of the Society of Arts had recently 
before them a specimen of meat treated by Professor Gamgee’s 
process. A joint of mutton—stated to be part of a sheep alain on 
December a8th, and to have been, since the ticktment, simply hung 
up in Professor Gamgee’s premises—was roasted and tasted by the 
Committee, who pronounced it very satisfactory ; but the Com- 
mittee considered that a test over a longer time and at a warmer 
period of the year, was necessary before any decided opinion as 
to its success could be given. Another joint—from a sheep slain 
on the 2and December—was ordered to be placed in charge of the 
Secretary, to be tested at a future time. Mr. Tallerman also ex- 
hibited specimens of meat imported from Australia, and showed 
it both cooked and uncooked. “He explained the plan he had 
adopted, by means of which cheap dinners were prepared from it 
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for the use of the people. Specimens of raw meat from Australia, 
preserved in tins by Manning’s process, were brought before the 
Committee. The meat consisted of beef steaks, which were 
cooked and tasted by the Committee. The meat, though sound, 
was not considered satisfactory tn flavour. 

Cosmos reports the death of M., Foucou at New York, shortly 
after establishing himeelf at Oil Creek, where he intended to 
carry on the working of petroleum, to the industrial application 
of which he had given much attention. 

Mr. HARTNUP, astronomer at Liverpool, has published his 
annual report to the Marins Committee Mersey Docks and 
Harbour Board, and is no doubt not a Uttle gratified at dating it 
from a new Observatory. The old building having been swept 
away by dock improvements, a new site was found om the left 
bank of the river, on the top of Bidston Hill, about a mile to 
the rear of Birkenhead Docks, and two hundred feet above the 
mean sea-level. The new building occupies about fire hundred 
square yards in an acre of Innd set apart for the use of the 
Observatory. Underground rooms, with arrangements for ele- 


vating the temperature at pleasure, are provided for the testing 
of nautical instruments, In each hot-air chamber one hundred 


chronometers can be placed at once for examination, Two 
octagonal, domed rooms, twenty feet in diameter, rise at opposite 
angles of the building, one being occupied by the transit, the 
other by the equatorial instrument. In the words of the report, 
“The site is remarkably favourable for astronomical and meteoro- 
logical observations.” We may, therefore, hope to hear of much 
good work being accomplished at the Liverpool Observatory. To 
facilitate comperison of chronometers without the trouble of 
carrying them to the Observatory, a time-gun has been placed 
on the river brink near the landing-stage at Birkenhead. This 
gun is fired every dayat one o’clock by a gulvanic curent sent 
from the standard clock on Bridston Hill, and masters of vessels 
lying In the pat thus get the true time. Besides the observations 
of transits required for the service of the establishment, the usual 
meteorological observations have been taken, comprising daily 
and hourly readings of the barometer, the velocity and direction 
of the wind, the amount and duration of windfall, and the mean 
daily temperatme of evaporation. All these results, collected 
into tables, are published at the end of the report, and thereby 
add to its utility. The site of the old Observatory was in lati- 
tude 53° 24’ 48” N., and longitude 3° o’ 1” W. from Greenwich : 
the new Observatory is 17°04 seconds farther to the west. — 

ACCORDING to the Sydney Correspondent of the Times the 
production of sugar in Australie appears to be progressing 
rapidly and succesafully. ; 

WE learn from the Socialy ef Arts Fournal, that at a recent 
meeting held at the Town Hall, Reading, it was decided to 
accept the offer made by the Hon. Auberon Herbert, and to 
establish a free library. 

For many years past the French physician, M. Burg, has 
been engaged in investigating the effect of copper as a pie 
servative and curative agent in cholera In support of his 
theory, M. Burg instances the immunity enjoyed by workers 
in this metal from cholera. He has obtnined from the Prefect 
of the Paris police, certain statistics which go to prove that 
this immunity in the case of copper-workers has a real exist- 
ence. In the instances of jewellers, engravers on metal and 
clockmakers, out of a population of 11,500, there were 16 
cases of cholera, or I in 719. Engravers in copper, makers 
of metal eyelet-holes, jewellers working with copper, bad, in a 
population of 6,000, 6 cases, or 1 in 1,000, Founders, tap- 
makers, chisellers, tumes in bronse, lamp-makes, and workers 
in counterfeit gold, had, in a population of 14,000, 7 cages, or 
rı in 2,000, Opticians using copper, mathematical instrument 
makers, musical instrament makers, stampers, metal polishers, 
&c., out of a population of 5,650, had not a single case of cholera. 
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BOTANY 
Movements of Chlorophyll 


ACCORDING to observntions recently made by the French 
botanists, MAL Piillieux and Roze, the prains of chlorophyll in 
the lenves of plants assume diffeient positions acco: as they 
aie ea to light (either natural or artificial) or to ness, 
In darkness these grains, together with protoplasmic threads to 
which they ae attached, are in contact with the walls which 
divide the cells from one another; under the mfluence of light 
they giadually ch their position from these to the upper or 
winder walls which form the surfaces of the leaf. M. Roze be- 
heres that this motion onginates in the protoplasmic threads, 
which are the vital and animating put of the cell, (Cowper 
Rendus.) 


Dependence of the Distribution of Plants on 
g that of Ammals 


PROF. HILDEBRAND continues in the Botanische Zatnng his 
account of Delpino’s investigations on the Dependence of the 
Geomaphical Distiibntton of Plants on that of Animals (see 
Nature, No. 9, p- 246). In passing from the tropics to the 
tempeiate ous we observe a geneial falling off in the number 
of species of native plants, caused by the disappeaiance of 
those animals which are needful for their fertiusouon. Thus a 
laige number aie lost whose impiegnation depends upon hum- 
ming-buds. Roses and pecomies disappear where the larger 
Coleoptera are no longe: found The greater number of Si/ezaz, 
and especially the night-floweiing species of Sv/ene and Lychuis, 
find their limits whee nocturnal Lepidoptera cense, In the 
Aictic rone those plants only can be found which are feitrlised 
by the ay of Hymenoptera, Diptera, or the wmd. This law 
is ilustiated by the flora of Nova Zembla lying between 71° and 
76° N. lat , and Spitzbergen, between 76° and 80° N lat. Out 
of 124 species of flow plants constituting the phen ous 
flo.a of Nova Zembla, six belong to the tube Paticularines, 
which are neither self-fertlised, nor by the agency of the wind, 
but entuely by the help of Hymenopterous insects. The infer- 
ence is diawn that, EO e a a the severity of the climate 
(the mean temperature of August, e hottest month in the year, 
not rising aboye 5° C. or 41° F.), some insect of this class must 
find its home there. Accordingly Sporen records observing a 
single beetle and a giound-bee, with a few flies and midges 
The insect described as the ground-bee is probably the widely- 
diffused Bombus terrestris, one of the most active of insects in 
the fertilisation of plants. Prof. Delpino thus classifies the 124 
floweung plants JE Now Zembla 16 dichogemous, fertilised 
by Hymenoptera ; 8&4 dich ous or hom ous by Hymen- 
optaia or Diptern; 24 di ous by the wind. t of 
9I floweiing plants found in Spitzberpen, 2 may be described 
as feitiised by Hymenoptera, 63 dichogamous or homogamous 
by Hymenoptera or Diptera, and 26 by the wind. In nether 
county me there any plants dependent on Lepidoptera fo their 
fa lisation. A. W.B. 


AL. Jose DI CaxtTo has successfolly intioduced, on an ex- 
penmental sale, the cultivation of Crachkona offcrnals into the 
AZOIGS. 


SCIENTIFIC SERIALS 


The last number of P dorff’s Annalen der Physik und 
Chete (vol. exxxvul. t 4), contains the followi papers :— 
(1.) ‘‘The:mo-chemical Investigations, Part iL” by Julius Thom- 
sen (pp. 497 to 514). This communication relates to the calori- 
metiic behaviour of the acids of sulphur and selenium when 
neutialised with bases. The authors numencal results differ 
conskieiably from those of Favre and Silbermann. This 
difference is ascribed by him to the use, by those investigntora, 
of the mercurial calorimeter, which he consideis to be “altogether 
inapplicable for accurate dete:minations.” (2 ) ‘ Mineralogical 
Communications” (ninth part), by G vom Rath (pp §£5 to $50), 
(3.) An addition toa previous communication “ On thee e 
forms of salts of certain snlpho-acids derived from phenol,” by the 
same author (pp. 550 to 553). (4.) “Ex ents on Irradiation,” 
by Wilhelm yon Id (pp. 554 to 560). This paper contains a 
descriphon of experiments whereby the imperfect achromatism 
of the eye is made strikingly evident, and also of a method of pro- 
ducing annlogous effects objectively upon a screen by means of a 
supple unachromatised convex lens 5.) ‘On the vibrations of 
a plate of air corresponding with those of a solid plate,” by E. H. 
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Vierth (pp 560 to 563} Two Chiadnow plates were fixed by means 
of a clamp paiallel to cach other, and one about a millimeter above 
the other, a disk of cork being placed at the centre to prevent 
them touching. The upper plate being thrown into vibration 
by means of a fiddle bow, the distibation of nodes and loops 
init and in the stratam of air between the plates, was ascertaincd 
by strewing sand upon each pae The sand figures formed, re- 
spectively, upon the upper plate by its own vibiations and upon 
the lower plate by the vibfation of the stratum of mr, were 
maikedly event, but, nevertheless showed a distinct core- 
spondence. (6 ) ‘On the conosion-fgures and asterism of Ice- 
land spar.” by Hemrich Baumhauer (pp. 563 to 565). (7 ) “Reply 
to the crttical remarks of Mr. L. Boltzmann,” by R. Most (pp. 
566 to 572). In this paper, which 1s entirely mathematical, the 
nathor maintains the accuracy of a demonstration of the secoml 
fandamental theorem of the mechanical theory of heat communi- 
cated by him to a previous number of the Axnazen. (8.) Exper- 
mental investigation into the influence of temperatare on electio- 
motire foice,” by L. Bleckrode (pp. 571 to 604). Solutiors of 
salts of vations metals were placed between precisely similar 
electiodes of the same metal in each case as that containcd in the 
salt employed, and the electrodes were connected by a metallic 
cueut of meat resistance, containing a delicate ieflecuing galvano- 
meter. When the liquid in contact with one of the cleclrodes was 
heated, a current was obtained in most cases of such a strength 
as to indicate a change of electiomotive foice between the metal 
and liquid appiosimately proportioned to the change of tempe- 
rature. The experiments seem to show that the cunents observed 
were of the nature of theimo-curents, but they are not quite 
conclusive on this point (9) ‘On new Sulpho-salts” (thnd 
communication), by R Schneider (pp 604 to 628). (10.) 
“Expenments on combinations of Mica” (from the Proceedings 
of the Berlin Academy, July 1869), by E Reusch (pp. 628 to 
638). Ifa number of thin plates of binan] mica are superposed, 
so that the principal section of cach makes an angle of 60° wiih 
that of the preceding one, the combination has the optical pro- 
peties of a uniasal crystal causuig iotation of the plane of 
polarisniion to the ight or left, accoiding to the direction in 
which each plate of mica is turned ielatively to the Bara 
one. (11) “On the ag aa perception of an Over-tone simul- 
taneously with the Fundamental tone,” by C. B. Greiss (Pp. 638 
to 640). This paper contains nothing new, except that it 
ascribes to Prof, Fyndall a well-known e,penment of I[elm- 
holt’s (12) “Reply to Dr. Mohr,” by A. Von Lasaulx 
(pp. 640 to 442), ees the formation of basalt. (13) “On 
e motion of the light of the negative inductive TERM in 
raiefied air,” by J. C. Poggendoiff (pp. 642 to 644). When the 
discharge of an induction coil is allowed to pass between tuo 
fine platinum wires, the ends of which are within one milli- 
metre of each other, the well-known negative glow recedes from 
the end of the negahve wire, ın proportion as the mr in which 
the discharge is taken is more and more rarefied ; and at the 
same time the position of the greatest evolution of heat by the 
negative discharge recedes similarly. 
e Jbis, n quarterly journal of Omithology, New Series, No. 
21, January 1870. (Wan Voorst.) The papers contained in this 
number are—-(1.) ‘Notes on the Buds of the Peninsula of Sinai,” 
by C. W. Wyatt. (2.) “On the Sun-birds of the Indian and 
Australian regions,” by Lord Walden—an mticle showing on 
ig aera uaintance with the literature of the subject. ( 3) 
co y 


“On a fo ection of biids from the Fantee Saat 
R B.S (4.) “A list of the birds of Turkey,” by Captain 
Elwes and Mr. T E. Buckley—the first attempt at a compila- 


tion of all the available information reapecting the omuthology 
of one of the least known European countries, including that 


acquired by the authors danng a tour thro various paits of 
the Turkish dominions. (5.) “ On the Omithology of - 
by Consul Swinhoe, hitherto well known by successful 


researches in the sister island of Foi1mosa—an article containin 
results quite as remarkable as those furnished by the writer's 
former explorations (6.) “Notes on the birds of the Island of 
St Helena,” by J. C. Mellis. (7.) “ Additional notes on Mr. 
Lawrence's List of Coasta-Rican birds,” by O. Salvin. (8.) 
t Notices of recent Omithological publications,” English, Ger- 
man, Finnish, Italian, Portuguese, and Austmlaman, wherein 
more than thirty works are briefly reviewed; and (9.) ‘Letters 
fom Mr. Allen Hume, Drs. Jerdon and Malmgren, Captain 
Shelley, Messrs, Gurney, Harting, and Shaipe, Dr. Salvadori 
and Mr. Swinhoe.” The namber also contains fou well-drawn 
and coloured lithographic plates, by Mr. Keulemans, icpresenting 
seven species of birds, all but one hitherto unfigmecd. 


e 


4.06 


STAR-DRIFT 


Win reference to the accompen account of my paper on 
. this mon recently communi to the Royal Society, it is 
to be that the interest, if any, attaching to my results 
must be founded on the way in which they bear on received 
theories the distnbution of the fixed store It is 
quite evident that according to the views usually accepted, the 
stars which appear in any part of tho'hearens must be wy Saar 
as situated at very different distances from the eye ; the faintest 
nine or ten times farther from us, at the very least, than the 
bnghtest, and the different stars altogether too far apart to 
exert any influence on each other. Indeed, whatever theory we 
may hold respecting stellar distribution, regarded generally, we 
must be prepered to recognise in the stars seen Ce e 
of the sky, objects which he at very different distances. d 
regarding these objects as severally in moton, we must be pre- 
pared to find in general the utmost diversity, not only as re- 
spects the direction of the apparent motions of the stas, but also as 
respects the magnitude of these motions. It is only when one has 
ee ee E according to 
laws of aggregation, that one be led to anticipate 

here and there, almost as by accident, so to some 
indications of their grouping might be discoverable in the cha- 
racteristics of the stellar proper motions, Alth I had 
become firmly convinced that the stars are not distiibuted 
throughout space with any approach to that eral uniformity 
insisted on by many astronomers, I had very little hope that a 
suggestion I threw out a year ago in the of the Strdezt, 
that the stellar p motions if examin caper) might 
afford evidence in favour of my views, would be ed in 
any very distinct manner if the method I had pointed out should 
ever be applied. I knew that a certain community of 
motion in the constellation Tamos had led Madler to im- 
portant, but as I judged mconect conclusions as to the natare of 
the stellar motlons; but I also kpew that that community of 
motion was one which could only be appreciated by the few who 
had convinced themselves of what wns to be erperéa/ if the star» 
were uniformly distributed. I had an impression at that time 
that Midler had examined the steller proper motions over the 
whole of the northern hemisphere, that it was the excep- 
tional community of proper motion in Taurus which had led him 


to form his well-known i sa tees sun. It was 
only when I was .eminded t had in fact eramined the 
ood of Taurus alone, 


stellar proper motions in the 

ha been ‘led by mde ent considerations to regard that 
Seiobbourlood ab wal within which @ central son rua do be 
looked for, that I was encouraged to map down all the recog- 
nisel proper motions. To my surprise I found that in Geminr, 
Cancer, and Leo, a community of motion far more striking than 
that noticed by Madler in Taurus was to be ; and fur- 
ther, that th in other directions, as I had expected, stellar 
- motions belo to diferent depths in space were intermixed, 
it was yet ble to trace out laws of association indicating the 
existence of drifting star-groups in these directions also. 

I lay very little stress on the which have led me to 
name the great double cluster in Perseus as more likely to be an 
im centre of motion than the Pleiades. Butit is worthy 
of mention that Mddler required a star on the Milky Way as the 





centro of the ,and Alcyone does wo? lie on ee 
he required his centre to lie ninety from the apex of the 
solay motion, and Alcyone does sof from the 


mean of the last determinations of thet point. The great cluster 
in Perseus fulfils both conditions in the mest manner. 
RICHARD A. PROCTOR 


A. careful examination of the proper motions of all the fixed 
stars in the es Liked Gy Mare Maln and Siua 
(Memoirs of the yal. “Astroncmacal’ “Scalary. vols, XxxVUL 
amd xxcdii.) has led Mr. Proctor to the conclusion that in 
parts of the heavens the stars exhibit a well-marked tendency 
to drift in a definite direction, ‘‘In the of proper 
i in which the sters are 


s motion, the star-drift (as the phenomenon may be 
termed) very evident. It is worthy of notice that 
Madler, having been led by eertain considerations to examine 
the naghbourhood of the P for traces of a community of 
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poe motion, founded on the diift he actually found in Taurus 
well-known theory that Alcyone (the sw of the Pleiades) 
is the common centre around which the sidereal system is 
moving. But in reality the maser: A motion in Taurus 
is only a single instance, and not most striking that 
might be pointed out, of a characteristic which may be 1ecognized 
m many regions of the heavens. In Gemini and Cancer there 
eel a EA salon pr ta a ag south-east, the drift in 
Taurus being to the south-west. In the constellation 
Ce ne eee oe ene 
«These mstances of star-drift are not the less remark- 
able, that the stars are almost exactly in the direction 
assigned to the sun, 
because the recent researches of the Astronomer Royal have 
abundantly proved that the apparent proper motions of the stes 
are not to be I as principally due to the sun’s 
motion. Mr. Stone shown even that we must agsign to the 
stars a larger proper motion, on the average, har that whith 
the sun possemes, Looking, therefore, on the stars as sever- 
ally in motion, with velocities ex the sun’s on the 
avelage, it cannot but be looked upon as highly significant 
that in any large iegion of the heavens there should be a 
community of motion such as I have descnbed. We secem 
compelled to look upon the stars which exhibit'such comm 
of motion as fo a distinct system, the members of whi 
are nssociated ind with the galactic system, but are much 
more intimately related to each other. In other ts of the 
heavens, however, there are instances of a astar-drift to 
the direction due to the solar motion.’ A remarkable instance 
may be recognised among the seven bright stars of Ursa Major. Of 
these, the stars A, y, 8, e, and Care all drifting in the same direction, 
and almost exactly at the same 1ate towards the “apex of the sola 
motion,” that 1s, the point qn which all the motions due to the 
sun’s translation in space should be dhected. If these five stars, 
indeed, form a system (and I can see no other reasonable expla- 
A e wr a community of motion), the mind ıs lost 
in contemplating the immens T of the which the revo- 
lutions of the components of outer mil occupy. Madler 
had aleady ed to the revolution of AJcòr around Mizar 
(¢ Urase) a period of more than 7000 years. But if these stars, 
which ap so close to the naked eye, have a period of such 
length, what must be the cyclic periods of stars which cover a 


range of several degrees upon the heavens? In like manner the 
stars a, 8, and y Ari ee ee le system, 
though the motion of a is not Intely coincident either in mag- 


nitude or direction with that of 8 and y, which are moving on 
absolutely parallel lines with equal velocity. There are many 
other int cases of the same kind.” The author hopes 
soon to be able to lay before the Royal Society a pair of maps in 
which all the well- i proper motions in both hemi- 
spheres are exhibited on the hic projection. In the 
game maps also the effects due to the solar motion are exhibited 
by means of circles through the apex of the solar motion, 
and small circles or parallels having that apex fora pole. The 
sta: -drift described by Mr, Proctor serves to explain several phe- 
nomena which had hitherto been t very perplexing. In the 
first place, it accounts for the small effect which the correction due 
to the solar motion has been found to have in diminishing the sams 
of the squares of the stellar proper motions, Again, it expleins 
the fact that many double stars which have a common proper 
motion, appear to have no motion of revolution ind each 
other; for clearly two members of a alg r  haba might 
y far 


and tra not around each other, but around the centre 
Se ee ee of, While 
mapping the proper motions of the stars, Mr. or has been 


ce points to that remarkable cluster, 
rather than to the Pleiades, as the centre of the sideresl system, 
if wideed that system hes a centre le by us, When wo 
remember that for every fixed star in the Pleiades there are 
hundreds in the great cluster in Perseus, the latter will seem the 
worthier region to be he centre of motion. The author is dis- 

howerer, to regard the cluster in Perseus as the centro of 
par ea sidereal system, rather than as the common centre 

the Galaxy. 
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SOCIETIES AND ACADEMIES 


Royal Society, February 24.—-The President in the char. 
The losing papers were read: ‘‘ Note on œitun Lichens ” 
By John Stenhouse. Uic acid extracted from Usnea barbata 
by dilute solution of carbonate of soda was found to have the 
formula Cy, Hy, Oy, and the sodium salt Cy, Il}, Na O- This 
result accords with that of Hesse and differs from that of Knop, 
Rochleder, and Heldt, whose analysis give the formula Cy, [1,,0-. 
Usnic acid was also obtamed from Ærveruia prunasiri as well 
as evernic acid. Tetrabrom-evernic was got by the action 
of bromine on evernic acid Its formula is C,, Hy, Br, O; 
The acid extiacted from Cladonia raugrferina, t ough possem- 
ing the same composition as usnic acid, was observed by Hesse 
to have a different melting-point (175° C.) from ordinary usnic 
acid (203° C.) He pro , therefore, to call it S-usnic acid, 
ns it so closely resembled ordinary usnic acid in its general 
character. The author has found thet ordinary umicacil, melting 
nt 203° C., obtained from Ævermia prunasiri, Ramalma cali- 
caris, ond the varous Cneas, does not yield a trace of 8-orcin 
when distilled, whilst, on the contrary, the acid extracted from 
Cladonia, on being subjected to the same treatment, yields 
Boian; thus showing a marked difference in the products of its 
decomposition from ordinary usnic acid, as well os in its melt- 
ing-pomt, Under these circumstances, therefore, he proposes to 
name the acid from Cladonia ranugfertna ‘Cladome Acid,” 
instead of B-usnic acid, os eal. Hesse. He intends to 
continue the study of this acid. 

“On the successive achon of Sodium and Iodide of Ethyl 
upon Acetic Ether.” By Prof Frankland and AIr. B. F. Dappa 
the authors, referring to a paper by Mr. Wanklyn, wherein it is 
stated that theirinte: pretation of the nature of the reaction between 
sodium and acetic acid must be erroneous because it involves 
the d ment of hydrogen, remarked that Mr. Wanklyn’s 
opinion 1s founded upon experiments which differ essentally 
fom their own, and not warranting the conclusion which he 
hes drawn from them. The authors allowed all evolved 
fieely to escape, while Mr. Wanklyn s haat in sealed tu 
unde: gieat pressme. AL L. Cailletet recently shown that 
the evolution of h from nne and hydrochloric amd is 
gradually diminished and finally stopped under increasing pres- 
sure, while the evolution of hydrogen from sodium and 
water is diminished and y stopped m a sealed tube. Since 
pressuie retards or even interrupts a reaction in which a per- 
manent gas 1s evolved, whilst it is known to exercise little or 
no influence upon other chemical:changes in which no evolutton 
of gas takes place, the anthors conmder this influence of pressure 
affords an explanation of the difference between the results of 
Mr. Wanklyn's iments and their own, as regards the evolu- 
tion of hydrogen dung the action of sodium upon acetic ether. 
They confim his observation that sodium dissolves in valeric 
ether, under ordinary atmospheric presse, without the evolution 
of any gas; adding that sincea reaction, whatever its nature may 
be, which thus proceeds readily with ethylic valerate, can 
scaicely be imposmble with its homologue, acetic ether, it us 
probable this reaction goes on side by sde with those which 
they have desciibed, but that when the pressure is modenate 
those changes chiefly take place which involve the disengage- 
ment of hydrogen, whilst under the great pressme aiismg in 
sealed tubes, those changes being more or less suppressed, the 
reaction observed by Mr Wanklyn comes into prominence. The 
authors ieserve their observations upon Mr. Wanklyn’s views 
iegaiding the changes which take place when sodium acts upon 
acetic, butync, and valeric ethers, until the publication of the 
experimental data upon which those views are founded. . 


Ethnological Society, February 22.—Prof Huxley, presi- 
dent, inthe chair. Mr. E. Backhouse was announced as a new 
rember —By the coutesy of Dr. Lockhart, a calva from China 
was exhibited by Prof. Busk, m illustration of a former paper on 
an ancient calyana which had been oasmgned to Confucius. The 
skull is mounted m re a and was formerly supported on a tripod 
and finished with a hd.—‘“‘ On discoveries of archreological nte- 
1est in recent deposits in Yorkshire.” By Mr. C. Monkman, of 
Malton. The author described the discovery of worked fimts in the 
clay of Kelsea Hull, in the East Riding of Yorkshire. This was 
formerly regarded as belonging to the Hessie clay—ao a 
gingal depomt unconformable to the tme boulder aay: of Hal- 

ern ut ıt is probably only a derivative clay washed from 
tho Hessle deposits on K Hill. It may, therefore, be of 
comparatively iecent igin. Lage finds of mplements of 
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Neolithic type are reported to have been made in the York sands. 
Many stone implements have also been found in the old uve 
deposits in the Vale of Pickming, chiefly turned a in the pro- 
secution of land-drainage works. The paper was illust by 
a fine collection of specimens — ‘On the Natives of Nagu, in 
Luzon, Philippine Islands ” By Dr. Jagor. The author described 
in detail the manners and customs of the Bicol Indians who 
inhabit this locality. Dr. Campbell inquired whether there was 
any connection between the ihme of this place and the Sanskrit 
nagi, a sonke, 


Entomological Society, Febiuary 21.——MMr. Alfied KR. 
Wallace, president, in the chau. Professor Schiodte and 
Siebold were elected honorary members. Messrs. B. J. Lucas 
and G. T. Pormtt were elected annual subscnbeis.—JAlr, J. 
Hunter exhibited a moth captnied in the New Forest, and sup- 

to be Husa m.—Mr. Albert Muller .exhibited ly 
ormed in the floiets of the tansy by Desverons larve. Mr, 
Pascoe exhibited a beetle from King’s George’s Sound, the 
Nepharis alata of Castelman— Hichetes thoraciens of King, which 
latter name sinks.— Mr. A. G. Butler read a paper ‘On butter- 
flies recently received by Mr, Swanry from West Africa.” Three 
new species were descmbed of the genera, Aematleosoma, PAilog- 
sonia, and Alycatesis. 


London Mathematical Society, February 10, — Prof. 
Cayley, president, in the chair, Mr. A. Ramsay was elected a 
member, The premdent gave an account (second communica- 
tion) of his paper on “ nial Surfaces ”-— Mr. Walker made 
some further remarks on the subject of his paper on the ‘Equa. 
tions of Centres and Foci, and conditions of certain Involutions,” 
read at the January meeting of the socety.—The condition that a 
quadric (t’) should determine a pair of corresponding points in one 
of the three involutions given by a quartic (17) is the vanishing of the 
cubic invariant of 12 nv, When u and ware the Jacobian and 

undiic covariants of two cubics the preceding condition expresses 
the two cubics determine an involution, When one of the 
two cubics (v) is the cubic cowanant of the other (n) the two 
determine four distinct involutions; and the Hessian of # de- 
termines the foc: in one of the four—viz, that in which the 
points harmorucally correspondent are also correspondent in the 
involation. The other three involuhons are not analytically dis- 
ishable one fiom another. — Mr. Cliflord read a paper 
“On a case of Evaporation in the order of a Resultant.” Init 
he established the two following theorems :-—‘‘ Let it be required 
to eliminate + between two equahons homogeneous in x, and 
certain other vaables y, s,.... in which equations, however, x 
only occurs im virtue of the occurrence of a quantity 
to=xt yA s1,... where a+Bty+....=g; let, also, w, x 
be the orders of the equations, and 4, 4 the remamders after 
divinon of w ands respectively by u; then the order of the 
resultant 1s 





aAA- kk; 
# 

Theorem 2. “Let it be required to eliminate x — 1 variables 
z,y,...from k ee homogeneous in these and certain 
other variables, in which j rae however, «©, y, only occur in 
virtue of the occurrence of 4-1 quantities s, v,... all of the 
same oider u; let also s, mp ... Mu be the orders of the 

< 


equations, and m; = pi + 4, K; then the order of the 
resultant 1s 


ng (2 $ +a)” . 


Mi. Pegal presented’ to the Society a copy of his “Geometric 
Maps and Contributions to Kinematics,” 


Meteorological Society, Jan 19 —-Charles V. Walker, 
piesident, in the chair. The Rev. J. Crompton, Dr. C. Fox, 
and àir. E. J. Sykes were elected Fellows. The following 
papers were read®: “On the Temperature and Humidity of the 


Aur at the Heights of 22 feet and so feet above the ground, in 
comparison with the Tem and Humudity of the Air at 
the Height of 4 feet.” By Afr. Glausher. Our knowledge of the 


a eae and humidity of the ar near the surface of the 
WF almost entirely confined to within 4 or five feet above 
the earth. The theory that the tem was always lower 
at higher elevations was proved not to be at all times true, and 
the ry of the decline of 1° of temperature m every incrense 
of feet of elevation, was proved to be erroneous. The 
au HEE dhe seals Of A a the great Captive 
Balloon, at Ashbumbam Park, Chelsea, which M. G 


s 
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Lindly placed at his'disposal for the purpose. This balloon 
could ascend to the height of 200 feet on a calm day; its rate of 
ascension could be at will; it could be kept stationary 
at any elevation, experiments could be iepeated several 
times in the day. Fiom these results the anthor considered it 
to be evident observations, even up to 50 feet, give more 
information than could be obtained by the use of either a free or 
captive balloon, as to the tempe e and humidity of the arr at 
moderate elevations, If carried through an en year, this 
would give the seasonal as well as diunal changes ; such expeu- 
ments are in progress at present, and’ several months’ observa- 
tlons have already been made, the results of which will be placed 
before the Society at a future time. —‘‘ Rainfall at Jerosalem during 
the Rainy Season of 1868-69.” Dr. T. Chaplin. 


MANCHESTER 


Literary and Philosophical Society, Feb 8—Mr. J. 
P. Joule, president, m the chair, Mr. Binney, ielerring to his 
previous notice of stray boulders without traces of clay, high 
be western slopes of the Pennine chain, about 1,000 feet 

ve the level’of the sea, sajd that Mr. A. H. Green and his 
colleagues had stated, ın their valuable memoi: on the carbo- 
nerous limestone, yoredale rocks, and millstone grit of North 
Det end adjoining paits of Yorkshue, just published by 
the logical S , that they believed the eastern plain from 
Sheffield hesteifield down to Belper, to be in the 
main free from diift, Mr. Binney had often searched for boulders 
in the neighbourhood of Cheste:field. The only foreign rock 
which he met with m that distiict was a large block at - 
slone several hundred pounds in weight, above the valley of 
the Hippe: near Spimg Bank and below the waterworks station, 
Chesterfield. The stone was well rounded and polished. He 
mentioned the fact to direct the attention of observers to this 
a ha on both the eastern and westein slopes of the Pennine 
chain. Probably they have only to be more diligently sought 
for in order to be found in abundance. 

“On Convertent Functions.” BySu James Cockle. This was 
a supplement to the authors paper ‘‘On convertent functions.” 
The convertent equation heels in substance only one dis- 
posable arbitrary, and sign of summation 2% does not 
increase, and may be from it without diminishing, its 
jaw ia Consequently the process would fal to convert the 

lan integral for the cubic and lead only to illusory results. 
But a recognitlon of this failure had led him to another form of 
convertent equaton. And first, if to the several dexters of (2) 
and (3) we da a term 4, then the conversion will be possible, 
even though 4 be not a perfect differential co-efficient, provided 
only that / kdn be assignable within the mits of the integration, 

Mr. Spence the experiment he had made at the 
Exeter m of the British Association, showing that the 
temperature of saturated saline solutions could be raised to 
their boilmg pomts by merely passing them h ordinary 
steam at a temperature of 212°, Thus, a solution of chloride of 
sodium was raned to a temperature of 221°, and one of chloride 
of calctum to 248°. - j 

“On the Natural Ropes used in packing Cotton Bales in the 
Bradl.” By Mr. Charles Bailey. Most of the cotton bales 
which reach this from the Brarils are corded with the 
long stems of climb lants ing in profusion in the forests 
iy ana egret dee ak arkan felo ties 
stems gre exceedingly phant and of remarkable stiength, so that 
they serve admirably ior cordage but by the time that 
the cotton reaches the mills of Lancashirethey become dry and 
AAEE as no fiuther use can be made of them, they are burned 
for firewood. Being long, they are troublesome to put 
on the boler fires, gins niles are lad to get rid of 
them. These objects are invested with si r interest when 
examined in regard to their strncture, a Se, the external 
form of many of them is extremely curious, their chief interest 
centres in their remarkable internal organisation. Although they 
reach this country in Immense quantihes, they are not often to be 
met with m our museums or colleges, and the names of the 
plants which produce them are forthe most pat unknown. The 
ip stands pre-eminent as the natural order most largely 
used for suppl for packing purposes, both as regaids 
the quantity A Sr and the largest number of species. 
Meal, Sapindaces, : Aristolochiaces, and 
Ampetides also yield these ropes. There are many other species 
found amongst these ropes whieh belong to other natural orders, 
such as the Afesissermaces, Gneaces, Asclepiadaces, &c., but 


our knowledge of them is too limited to assign them to their 
respective orders, Most of the anthor’s specimens have come 
from bales of Santos cotton. The whole of these lianas furnish 
beautiful objects for the microscope. —Afr. Foncst ted that 
useful dyes might be obta:med from the plants descri by Mr. 
eam? Me reply toa question from the Rey. Brooke Herford, 
Mr, ey stated that owing to a difference in the structure and 
appearance of some of the stems in his possession, he had 
led to suspect that they were aerial 100ts of some of the 
plants he had exhibited and described. 


CAMBRIDGE 


Philosophical Soclety, February 21.—The following papers 
were read :—-‘' The antiquity of some of our familiar agricultural 
terms,” 7 Mr. Paley ( E Tobos), After some general remarks 
upon the English and the fact that agricultural life was 
peculiarly favourable to the preservation of old words, My? Paley 
called attention to the fact that while in our language the generic 
names of animals are usually of Saxon origin, the words denoting 
therr application aie usually of classic origin. Words which are 
not generic, but particular and descriptive, are also generally of 
clasaic ori He then proceetled to discuss the derivation of a 
large number of familar agncultural terms m illustration of the 
above remarks. -—‘‘ Proof that e rational equation has a root,” 
and ‘* The space theory of matter,” both by Mr, Clifford (Tnnity.) 


GLASGOW 


Natural History Society of Glasgow, January 25. — 
Prof. John Young, president, in the chair. ‘* On the claims of 
Natural History as a branch of educaton” By J. W. Allan. 
The author advocated the teaching of zoology and other 


branches of natural history in schools, also that zoology should 
occupy a more Important place m the curriculum in unver- 
sities, At its close Prof. Young made some remarks on 


the different of the question.—‘‘ On the introduction of 
the wild turkey (Afeleaeris Gallopeve) into Argyleshire.” By John 
Gilmour. The author of this paper mentioned having received 
three specimens of this beautiful bird—a male and two icmales— 
from the southern extremity of Lake Huron, in Canada, in the 
summer of 1866, since which time various broods had been suc- 
cessfully reared ın the neighbourhood of Ardlamont, where the 
birds had been allowed their fall liberty in the woods. Mr. GU- 
mour concluded his paper with a descmption of the wild bird as 
compared with domestic bieeds, remarking that Ít 
greater ghee ga with a more compact form, standing higher on 
its lege, and ibiting other characters more like those of a 
game bird than one of the gallinaceous order. Mr. Gray men- 
toned that there are now sup to be three different species 
of Moalazeris besides the AY. oce//afa of Honduras and other parts 
of Central America, namely, Af. Americans, which 1 probably 
iar to the eastern of North America; &. popes th 
id, a species belonging to Mexico and extending alo e 
table lands to the Rocky Moun the Gils ant the Plano 
Estacado ; also the Af. Gullesave of us, or domesticated 
bud. This last La was originally indigenous to 
one or more of the West India whence it was taken ina 
tamed state to various parts of North America, and thence to 
Europe about the year 1520. The domesticated bird differs 
from the nearly allied wild species in having oe 
dewlap from the bese of the under e down the 
fore pait of the neck to its base, and ıt cannot yet be said to be 
settled uestion as to the precise original stock from which the 
valuable Tan breeds have descended.—‘‘ Notes on the 
genera of extinct fossil shells—éeicrophon and porceilia ; their 
classification amongst the mollusca, and thetr distnbution in the 
silurian and carboniferous strata of the west of Scotland.” By John 


y i ec ee Dal ee ee up 
of shells had been by paleontologists among the cephalo- 
pods, the highest division of the mollusca, and regarded as fosnl 


representatives of the recent arevnatiida, which possess n n 
metrically coiled shell as in : md bat, hke 
them, not chambered as in the genus vatdilus. In the more 
recent classification of the mollusca, dv/erophons and percala are 


now placed amongst the gastero and in that divimon termed 
the sencleosranchkraia, which consist of entirel ic animals, 
some having shells, otheis none, and, according to Woodward, 


swimming at the surface instead of creeping on the bed of jhe 
sea. Prof. Owen believes, however, that it can scarcely be in- 
sisted all were necessarily floaters on account of their oe ike 
tion, In recent seas the extinct genem are represented by the 


a 


[March 3, 1870° 


ł 


Afarch 3, 1870 | 


NATURE 


469 





genus Adania ond the sub-genus oxyeyrns. In paloroic times 
e genus ée/eropkon commenced its existence, so far as is 
known, m the lower Silurian, and became extinct in the carboni- 
„ferous period. 

NEWCASTLE-UPON-TYNE 


Chemical Society, Novembef as, 1869 —I Lowthian Bell, 
iesident, in the chair. “On the estimation of Pemoxide of 
fanganese in Ma ese Ores,” by E Sherer and G. Rumpf 

The authors sho that the method of Fiesenius and Wull is 
open to the objection of giving 1esults which do not alwa 
apiece with those obtained in the piactical use of manganese for 
producing chloime. They 1ecommended Bunsen’s method of 
testing og better adapted for thé valuation of manganese ore, 


BRIGUTON 

Brighton and Sussex Natural History Society, Teb- 
iaary 10." The president, Mr. T. H. Hennah, in the chair, The 
hon. sec, Mr. T. W. Wonfor, exinbited a collection of gals, 
found on British plants, made by Mr. W. H. Kidd, and read a 
description of each one of the insects producing them, drawn up 
by the same gentleman. The collection is mtended for the 
Biughton Museum. Mr Wonfor then 1end a paper on Seeds 
Commencing with the fist a ance of the ovule in the nner- 
panded flower-buad, as a AA consisting of an ion of 
cells, its gradual development and the impiegnation 2 the pollen, 
together with its cocval paits, were traced until the perfect seed, 
ready for dissemmation and ore i within it the embryo of 
the futuie pleut, was fully formed. e various modes by which 
the sced 18 scaticred, the numbers produced by some plants, the 


power areata by some of tesisting heat and cold, and the 
wondeilul propeity possessed her of p their 
vitality, under appaiently very adverse circumstances, for long 
periods of years, were each discussed. On the subject of artifici 

selection, it was shown what has been done, notably by Mr. F. 
Hallett, of Brighton, with cereals 1m inci both the mre and 
number of grains in an ear; somethi might be done 
with other plants Secds, as objects for the microscope, were 
next discussed. I*rom a long series of examinations of wild and 
cultivated secds, spread over seveial yeus, while unwilling to 
Jay down any law of classification by their microscopic appear- 
ance, yet often yn the case of unknown seeds he had been able to 
deterxmme the family to which they belonged fiom certain pecu- 
liniitles common to many plants of the same family. Seeing 
how varied and beautiful they weie, and how litle prepmation 
they required, he consideied they were not attended to by 
microscopists so much as they deserved. The paper was lius- 
trated by a large collection of seeds and microscopic preparations, 


VIENNA 


Imperial Academy of Sciences, January 7. — Memoirs 
were communtcated ‘‘On some constituents of the fruit of Cera- 
ss ackla, Borkh,” by Professor H. Rochleder, and on a spiral 
valve in the poital vein of the Rodentia, by Professor J. HyrtL. 
—Herr von Haidinge piesented a note by Dr. S. Meunier on 
the victorite or enstante of the meteoric iron of Deesa, m Chdi, 
which was said to be perfectly colourless and tansparent and to 
contain no trace of uon He also made some remarks on the 
study of meteorites, regarding them os the last step in the de- 
velopment of our gored system.—Professor F. Unger com- 
municated a memo on the occnfrence of Typhaceous plants 
(7ytha and Ssargeninm) in tertiary deposits —Prof. E. Mach 
presented a pielimmary communication on an appaiatus con- 
structed by him for the observation of sound-movements —Dr 
Samuel Konya communicated an account of his investigation of 
the mineral water of Wielutza, near Jassy, in Roumania, He 
obtained about o'9 per cent of solid constituents, of which 0'574 
was sulphate of soda, and nearly 0°18 sulphate of magnesia 
The wate: also contained chloride and carbonate of esa. — 
A memon by MM. J. Rumpf and F. Ullik, on the Ulimannite 
of Waldenstein in Carinthia, was presented by Professor Peters. 
— Professor Graber communicated an account of the Orthoptera 
of level districts among the Austrian Alpe. 

January 13 —Areport was communicated from Dr. von Scherrer 
T the proceedings of the scientific members of the East Asiatic 

ixpedition. The following specimens were specially noticed:— 
Three Chinese and three Japanese skulls, a collection of fresh- 
water, fishes fiom Osaka in Japan, and a number of Chinese 
diags.—-A memoir “On nexus of curves,” by Dr. Emil Weyr, 
was presented.—-M. Haidinger commannicated the contents of 
a senes of letters fiom Profesor W, H. Muller, relatmg to 


meteorites, —AI, A. Waszmuth forwarded a memor on a new 
method of determining the 1eduction-factor of a tangent compass, 
—Her J. Effenberger announced that he had succeeded, upon 
scientific principles, ın producing violins which in power of tone 
approached those of the old makeis.—-Professor Reuss presented 
a memo on Upper Oligocene corals fiom Hungary, in which he 
described 16 species of corals from the beds in the neighbour- 
hood of Gran, which contain abundance of Nummulites Lrcasana 
and ferfornia, and were formeily regaided as of Eocene nge : 
half the ies are new; of the other half, seven have occuned 
in the beds of Castel-Gomberto and Obebug —A memoir by 
Dr. Leo Levschin, containing a description of the structure and 
vessels of the intestine of Salaman maculata, was presented 
by Professor Langer.—Herr. F. Unferdinger communicated a 
memor on the tiansformation and determination of a certam 
tnple int AI. H. Obersteiner 1ead a paper on some lymphatic 

es in the brain’ and Dr. S. L. Schenk presented a memoir on 
p a of mtrogen in the flesh of various mammals, in which 
he stated that this quantity is vanable, ranging from 3 06 to 4'21 
per cent. 

PARIS 


Academy of Sciences, Febiumy 21.—At this meeting M, 
eet hay communicated a memoir on the uction of electro- 
capillary currents in the bones, nerves, brain.—AL de Saint 
Venant presented n 1eport on a memoir by M. Boussinesq, relat- 
ing to the Perie iodical liquid waves, and another on a 
supplement b resca to his memoir read on the 27th of 
November, 1 on the flowmg of solid malleable bodies 
Bags sty of a cylindrical vase through a circular orifice. — 

e astronomical and physical communications were :—A notice 
of a dnect and easy method of effecting the development of the 

turbative function and of its differential coefficients, by Mr, 

. Newcomb; and a note by M. A. Martm on the method 
adopted by Léon Foucault, to ascertain whether the surface of 
a murror is strictly paiabolic.—The following papers were read 
on chemical subjects :—A note on synthesis of aromatic acids, by 
AL A. Wut, in whieh the author described a seues of acids 
produced by the action of amalgam of sodiam upon mixtores 
of brominated toluene and chionde of benzyle, with chloroxy- 
carbonic ether.--A paper containing facts relating to the stabi- 
lity as chemical species of normal propylic, butylic, and amylic 
alcohols, by MAI. J. Pierre and E Puchot. e authors de- 
sclibed a smies of observations made upon these substances 
under various conditons, from which they concluded that the 
three alcohols were cally diffaent. They :emmiked that 
amylic alcohol is the only one of the three biek exerts any 
senmble action upon light.—A memoi on the artificial 

ion of feculent bodies by maltine, by M. L. Coutaiet, in 
which he stated that the action of malune or vegetable diastase 
upon cooked starchy matters is precisely analogous to that of the 
salivary diastase, and recommended the use of the forme: in 
cases of d —A note by M. A. Lamy on a new kind of 
thermometer, pime on the piinciple of ‘* dissociation,” that 19 
to say, on the determination of the amount of gas given off 
by a solid body at different temperatures, The substance em- 
loved by the author ıs a double chloride of calcium and am- 
monia, The author regarded his method as particularly ap- 
plicable to the determination of tempesatures low down in ihe 
eaith or in deep soundings. M. ta a remarked that for 
tempeiature-obeervations at varions depths mm the eaith, he 


fod several years 1oposed a method which gave 

results.—A note by KL Éeboul on combinations of fhe h - 
acids with biomunated ethylene and piopylene.—A note 
by M. A, Colley on the achon of the free haloids and of 
some chlormdes npon glucose, m which he desmibed a new 
compound obtained the action of chloilde of acetyle 
ope eee which he pio to name acetochlorhyadrose 
(CTH ( CAH*O}Cl),—A notice of a new phosphuretted compound 
by MAL Darmstadfer and Henninger. ‘This body, which the 
authois named cyanehwphosphrde, was obtained by the action 
of an etherial solution of p ed hydrogen upon 
chloride of cyanogen. And, y, a chemical and thera- 
peutical investigahon of the thermal water of the solfatara 
of Puzoli, M. S. De Luca; the water contains free 


sulphuric a The only purely mathematical communication 
was a memor by M. Halphen on algebraical left curves. —General 
Moin presented a memou by M. Gold descn bing improve- 


ments introduced by him in the ventilation of the ding and 
pees works at Zorrhoff, near Saverne.—M. H. Enie laire 
e communicated some further remm ks by M, A. Schofank, 


® 
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ne ae of the stone have been burnt, 


shoe its identity with diamonds from 
i gal epg gate aa tng me 


Duchartre communicated a memoir by M. Prilllenx on the 
formation of small masses of ice in the interior of plants, These 
masses, Which occur in many plants, when exposed to severe frosts, 
iad toate by the author as composed òf numerous prismatic 

ee Ne ee ee 
e tissues. -M A. Chatin ted a second 
described the part taken ix the production of this photomenon 

part im production af this on 
by the second membrane or mesothectum.—M. F. Lenormant 
continued his notes on animals known to the ancient Egyptians, 
swith an account of the domestication of of ante- 


RL 
tics of cholera, 
4 de Zeek ot Wika; a oes M. G, Adaline on the 
Paene of ope asa cholera ; a note by 
M. Allegiet in continuation of his remarks on the ical 
tation of the elliptical fomction of the first with an 
arbitrary modulus, de a note on the theory of magic squares, 
by M. ; a letter on the formation of ice, and a note ons 
case of catalepsy from Mt. Jackson Davis. 


Nrw ZEALAND 


Wellington Philosophical Society, November 14, 1869.— 
Mr. W. L. Travers, F.L.S., in the chair. 


Dr, Hector called attention to two live eer 
fish from Hokitika, Neeckanns peda 
mens were eee a a 


-viston, although 
atate of the eye 
been 


their eyes aro small; so that-the undeveloped 


ns The Fon, Mr. = leant rg et 


observed in E.S.E. and almost vertically with three 
by showers of and t 
riumatic colours. The brightness was to that of Venus. 


with was laid on the table, and Dr. Hector gave a 
short abstract of a report by Mr. Kirk, of Auckland, on the 
botany of Colville . This gare tha results 
- of a survey had been made for the 
sess eal are E e si 
vegetation, as it was Ta c 
diggers. Several new nits were daelel of 
were 
The next paper wes a description of the mechanical 
enfployed in the Tæeresaki, by Mr. J. T. Stewart. Dr. 
Hector di to # collectien of the marine animals 


fined to depths only slightly below low water. Their 

so well-grown withm a year at the depth of 100 feet, seemed to 
indicata uai A pih ee eee, 
Aea a a a a ee ee 


Mr. T E te ce 
dia P conduction of heat, 
ras at th ed Dp anit on ahr., as it is ca 


ip the 


le of fusing fine points of 
described a new process to facilitate the analysis 


auriferous quartz, when sulphides were present in 
ties. Iodine or bromine is used as the solvent, and a 
rapid test is obtained by ppg iS in the solution 
ue care, when if gold be present a very 
ue isi to the ash. By this test 
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on the diamonds discovered at Dlaschkowitz in Bohemia, in | the 
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Se ee of one dwt. in the ton 

detected with great economy and certainty. 
Oe Hector described the bones of e fozsml penguin recently 
T E TE ee ee ee 
Sr ae E Tho discovery is interesting, as a fossi! 
bong by Mr. Se eee 


peguln fv feet in 1 gga y belong to a 
Tho fossil bones fe found Oy Mr 
i be of a bird not 
Binge, in antarctic seas. - The foanl 


me formation as Ue bones, diate ha they belong to lowe 
P Mr. Haale 
ton read a paper on the educational system. =, 


DIARY 
THURSDAY, Waxck $. 

Rova. Socrrry, at 8.390.—Reeults of Monthly Observations of Dip and 
Hortron tal ai Pores aale A Eir © 1 Dr. Balfou? Stuwart,- 
T Obenrvyatons medo with the great Molbourne Talescope, 

ebala in Argo, and the Spectrom of Joprter: A. Le Sueur. 

Cuxmicat Socurry, at 8.—~-Indices of Retraction: Dr. Gladstone. 

Socurry, at &.—-Hybrdiem among Crichouse ; Mr. J. Broughton. 


| Loneran 
PATHOLOGICAL 


Socuery, 
ROYAL: INSTITUTION, at 3.— — Chemistry of Vagotable Products: Prof. 


Oding. 
pear ad OF AwriquaRrina, at 8,90.—Monastic Inventories: Rev, A1. S, C. 
Lowpoxw Imerrroriox, at 7.30. ° 

FRIDAY, Marcu 4 


SATURDAY, Marcu 5 
Rorar Dearrrvrion, at 3.—Scxmen of Robgton: Prof. Max Muller. 


ee 

PHOTOGRAFHIC 

ErmworoaicaL Bocnetr, at 8. — On the opening of a a aa no Nani 
: Col A. Lane Fox—On the Earhest Phases of Ciriimnot : 


at 8—~The San Paulo Railway, Braril. 


WEDNESDAY, Marca 


at B.—-Stroet Tramways: W. Š. Adams 


MATHEMATICAL Socurry, at z ; 
ZOOLOGICAL SOCIETY, at Bro On Diners: Profesor Onweri— 


Descrrp- 
thon of a new spocies of Amplana: Dr k C, Cor —On the Errds of 
Negus? O. alri birds the Yantre-loang: Mfr. 


Lopon Destrrurion, at 7.30. 
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MACMILLAN & C0;/S SCIENTIFIC PUBLICATIONS. 


SCIENTIFIC MANUALS. 


It is the intention of the Publishers to produce a complete 
«aes of Scientific Manuals, aff ding full ae accurate elementary 
information, conveyed in clear and lucid English. The authors 
cre well known as among the foremost men of thelr several de- 
paitments ; and their names form a ready antee for the high 
chameter of the books. Subjyoined is a list of those mannals 
that have already appeaied, with a short account of each. Others 
me in active preparation; and the whole will constitute a 
standard series specially adapted to the requirements of beginners, 
whether for piivate study or for school instruction. 


ASTRONOMY. — By the Astronomer 


ROYAIa-~-POPULAR ASTRONOMY. Wnh Illustrahons Dy G B 
AIRY, Astronomer Royal Sath and chonpar Edinon 18mo cloth a 6r. 

Ths work conwita of a. lectures, which are Intended “to ex to m 
telligent parsons the princ.ples on which the instruments of on Observato 
mic comstructed (omuting all detnila, so for as they are mmely eibeidiars |; 
and the prioaples on which the obeu vations made with these instruments are 
teated for deduction of the distances nnd weights of the bodies of the Solar 
System, and of n few stars, omitting all mmutum of formulas, and all trouble- 
some details of colcuktion” The spectalty of thrs volume is the direct 
reference of every stop to the Observatory, and the full descrrptlon of the 
methods and instroments of observaron, . 


ASTRONOMY.—Mr. LOCKEYER’S ELE- 
MENTARY LESSONS in ASTRONOMY. Wh Coloured Diagram of 
the of tha Sun, and Nebuke, and numerous Iilustratians By 
J NORMAN LOCKYER,F RS Fourth Thousand <8mo. 5¢ Gd 

The author has here aimed to giro 2 connocted \icw of the whole subject, 
and to supply facts, and seas founded on the facts, to serve ns n boss for 
subsequent and discussion. T'ho treat of the Stars and 
Nebula: the Sun, the Solm Synem , . 
oamirement of 


onucal 

are Mr Lockyer’s work supplements that of the Astronomer 
Royal mentioned in the previous aticle 

PHYSIOLOGY.—Professor HUXLEY’S 
LESSONS m ELEMENTARY PHYSIOLOGY. Wuh mommerou Mus 
unauma ByT H HUXLEY, F RS, Professor of Natural Hmory in tho 
Royal School of Mines Twelfih Thoumnd. Iimo doth. 4t. Gal. 
in a senos of gmdoated | 


Human Body frst lemon supphes a view of the subject 
Tha is fe sectioos on the Vascular or Venous System, and the 


Gam to the Blood, the Function of : Moton and Locomotion 

Sensations and Sensary , the of Sight; the Coalescance of 
‘with one another and with States of 

Nerrous and Innervation ; Histology, or the Almute Structure of the 

Trentas Table of Anatomica! and Phymological is appended 

The manual x 


iden pote pea pals ase ee ote learners in beys’ 
and girls’ schools 
QUESTIONS ON HUALEY’S PHYSIO- 


LOGY FOR SCHOOLS ByT ALCOCK, M D. 18mo co. ba. 
‘These Questoos were diawn up ka aids to the mstruction of a clam of 


young people in Ph 
BOTANY. — PROFESSOR OLIVER'S 


LESSONS IN ELEMENTARY BOTANY Waah nearly Two Hundred 
Ilhustrations By DANIEL OLIVER, F.RS, F.LS Seventh Thousand. 


r86mo. cloth 4s. da 
This book i d to teach the Elements of Botany on Professor 
use of Schedules tarir 


Types 
chapt the Elements of Structural and Physiological Botany, 
introduce us to the methodical study of the Origmal Tho con- 
chapters 915 entitled, * How to Dry and “ How to descnbe 
Planta” A valinble Glomary is to the volume. ER nd a apg 
tuon of this work free use has been made of the manuscript materials of the 
late PROFESSOR HENSLOW. 
CHEMISTRY. — Professor ROSCOE’S 


vee re 
Litho of the Solar Spectiaom, and of the Alkabes and Alkaline Earths 
New Edition. Twenty-first Thoummd 8mo cloth 4r fd 


By Q. B. AIRY, Astronomer Royal 


ON THE ALGEBRAICAL AND 


NUMERICAL THEORY OF ERRORS OF OBSERVATIONS AND 
hir COMBINATION OF OBSERVATIONS Crown 8ro. chkth 


In order to spare ashionomers find observers in mitural philosophy the 
pa ee T E by rafermng to tho ordinary 
Heatwes enbracing doth branches probabilities (the first relating to 
chances which can bo altered’ only by the changes of entire units cr in 
tegral mriks of nnits m the fundamental conditions of the problem ; 
tho other concerning those chances which hnve respect to inseumble 
adations in the value of the eleme.t measures) the present tract has been 
wn up, 


UNDULATORY THEORY OF OPTICS. 
nia SN ore feats inthe Univermty. New Edition Crown 
one pian of this ee to include those phenomena only x hich 
are parapets resigaiions are applied only to phenomena 


ON SOUND AND ATMOSPHERIC 


VIBRATIONS. With the Mathematical Elements of Music —Demgned 
for the Use of Students of the Umveruty Crown 8ro or. 


By HUGH GODFRAY, M.A. 


A TREATISE ON ASTRONOMY, for 


the Use of Colleges and Schools By HUGH GODFRAY, MA, Mathe- 
mancal Lecturer at Pembroke College, Cambridge. Bro clah. rss 6a 


Lge eae o or zip The s aum 
and dishnect i 


ens of the celestial 


AN ELEMENTARY TREATISE ON 


THE LUNAR THEORY, with a Bnef Sketch of the Problem up to tho 
ume of Newton. By HUGH GODFRAY, ALA. Second Edition, revised. 
Crown Syo, cloth. xr. Gal 


PROFESSOR ROSCOE’S “SPECTRUM 
ANALYSIS” Lecturesdefivered in 1868 With Appendices, Chromo-litho~ 
graphs, Aap, and upwards of yo Ilhitranons Aledmm fvo, azz, 

\Vastmiaster Reweew —“ The lectures themselves furnish a mott admir- 
able elementary treatise on the subject, whilst by the insertion in 
to cech lecture of extracts from the most important 
author has readered xt equally Valuable as a tert 


to convey clear 


memos, the 
for adyranced stu- 


A TREATISE ON ATTRACTIONS, 
LAPLACE’S FUNCTIONS, ANDTHE FIGURE OF THE EARTH, 
ede Pera diata Tias at ed dicen 
Crown 8ro. cloth 6s Gd. y ti 


The author's chief damgn m this treaties ls to give an answer to the 
ia oar Aa ae aa pessar form being ongunally in 
a fluid state ?” 


THE ELEMENTS OF MOLECULAR 


MECHANICS. By JOSEPH BAYAIA, S.J, Professor of Philosophy, 
Stonyhurst College emy Bro cloth. tos. Get, f i 


AN ELEMENTARY TREATISE ON 
THE PLANETARY THEORY. With r collection of Problems. By 
C H.H CHEYNE, M.A Crown 8ro cloth Ge. Gd 

Ta bis rolama an tag Das baen iade to produce a treatise chika 
Planetary theory, which, elementary in character, should so 
complete, aa to contdn afl ara usually required by students m the Univer- 
ety of Cambradyn 


THE EARTH’S MOTION OF ROTA- 
TION. ByC H H. CHEYNE, ALA Crown fvo yr. 6w. 


The first of this work conmsts of an application of the method of the 
vortation of elements éo the problem of rotation. In the second 
part the general rotaban aro applied to the partcular caw of tha 


CAMBRIDGE COURSE OF ELE- 
MENTARY NATURAL PHILOSOPHY, for the Degreo of BA. 
College, Fin Gee o aan xd, and pieces foe the lidda 

1 1 i 
Cas Examinations by THOMAS LUN BD, late Fallow and Lecturer 
of St. John’s College, Eduror of Wood's Algebra, &c. - Crown Bro, cloth. 
5 
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MR. MURRAY'S NEWEST PUBLICATIONS. 


MR. GLADSTONE'S SPEECH. 
z Just Roady, Svo. 
The Irish Land- Bill; a Correct Report of 


the SPEECH of the Riamr Hom. W. E GLADSTONE, M P, dolivared 
inthe House of on Fobruary on proposing the IRISH LAND 


BILL. 
‘ LORD STANHOPE’S QUEEN ANNE 
In March, Sr. 
The Reign of Queen Anne until the Peace 
oF UTRECHT. D 


as a comecting link between the Conclusion 
of Lard Macaulay's History and the Commencement of Lord Muahon’s. By 
EARL STANH PE (late Lord Mahod) 


LETTERS OF SIR CHARLES BELL 
Now roady, with Portrait, Post Bro, ras. 
` A Selection from the Familiar Corre- 
SPONDENCE OF THE LATE SIR CHARLES BELL, FRA 
YON SYBEL’S FRENCH REVOLUTION. 
In a fow days, with Index completing the Work, Sro, aye. 
-The Third and Fourth Volumes of Von 
SYBEL’'S HISTORY OF EUROPE DURING THE FRENCH 
REVOLUTION from tha Secret arci Tat o Promia, and 
other German States from tho talip German oe with 
much new matter By WALTER C., PERRY, LL D, 


PROFESSOR MAINE ON ANCIENT LAW. 
° Now ready, Fourth Edition, Sro, rez. 
- Ancient Law; Its Connection with the 
EUERE ENE ea and iti its Relation to Modern Ideas By HENRY 


of Cimi Law and Jurispendencea in 
z 
Cea baw at ho kidi Oxf se Samy 





on Jurlepcudence and 


NEW VOLUME OF MURRAY'S CHOICE TRAVELS. 

Damascus, Palmyra, and Lebanon, with 

ee re DAE ree ATA: By Rav. J. L. 
ALPINE FLOWERS FOR GARDENS. 
; Nearly ready, with cumerous Tlustrations, Post fro.” _ 

Alpine Flowers. An Explanation of the 
which the Exquisite Flora of Alpine Countries ma 
to Perfection in all Parts of the British Islanda By W ROBES, 
ELS. Author of Tbe Parks, Promenades, and Gardens of Paris. 

THE PLANTER’S CHOICE. 
Nearly ready, with Illustrations, Sro 
‘Trees and e for english Planta- 


Shroba, N Pe east Nes) Sik ott E ie bee ee a 
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SCIENCE EDUCATION IN GERMANY 
Il, THE POLYTECHNIC SCHOOLS 
HE “Polytechnicum” is an institution peculiar to 
Modern Germany. It has for its object the teaching 
of all branches of the sciences of experiment and observa- 
tion, not only ın their principles, but in their applications 
to the industnal arts; these applications not being merely 
treated as illustrations of science, but regarded as the 
main subjects for instruction, for the sake of the under- 
standjng of which systematic courses on theoretic science 
are piven. 

The Polytechnica are altogether independent of the 
science departments of the Universities, but like these 
latter the Polytechnica are State institutions, the Pro- 
fessors (ranking gencrally somewhat below those of the 
University) are Government servants, and the current 
expenses are defrayed by State grants. 

As a type of this interesting class of Science schools 
I may cite the two celebrated schools of Carlsruhe and 
Zurich, beginning with the Carlsruhe school with its 
Goo students. 

In the onginal programme the school was declared to 
consist of ove general and seven special departments. 
The general department, called the Mathematical, furnished 
instruction in mathematics, in natural science, and in 
modein languages and literature. It was viewed as 
preparatory to the special schools, and also as adapted 
for those who proposed to become teachers of mathe. 
mnatics and natural science. The seven special schools 
were of (1) civil engineering ; (2) mechanical engineering ; 
(3) architecture ; (4) forestry ; (5) manufacturing chemis- 
try; (6)commercial studies ; (7) civil service (Postsch nie), 
This constitution is in the latest programme, so far modi- 
fied that (1) the general department is no longer treated 
in form as introductory to the rest, though it still appears 
to be so virtually; (2) the last two of the special depart- 
ments enumerated above are omitted, while an agricultural 
department is added. The schools are, therefore, now 


seven, viL :— 
Duration of ics dia course 


I. Mathematics . . 2 years 

2, Civil Engineering. . eo aor BR gy 

3. Mechanical Engineenng a ee E ce 

4. Architecture . . > i ee te ES 

$ Chemistry. o o we <a we SS yy 
Forestry. . 2. 1 + 6 6 © oe a 

7. Agncultue . 3 x 


- The teaching staff consists di ESN professors 
with sixteen assistant lecturers and laboratory assistants, 
The appliances comprise five laboratories, viz, chemical, 
physical, mineralogical, and one for forestry and agnicul- 
ture; a library; and twelve different cabinets or collections. 
In the department of natural philosophy, as many as 120 
students attended the lectures of Professor Wiedemann 
in the summer semester of 1868. The cabinets are large 
and well-arranged. In the physical laboratory there were 
in the above year fourteen students, who went through 
the course of instruction in groups of four; most of these 
become teachers of the subjects in Real-Schulen,; some 
get important posts in large mechanical workshops. 

In Zurich exist both a University and a Polytechnic 
School; and although the university is a cantonal, and 
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that they share one magnificent building, and many 
students of the university are, at the same time, pupils in 
the school The total expense to the State for the main- 
tenance of the Polytechnic School is 12,000/, per annum, 
whilst the original cost qf the stately building itself was 
160,000f, The professors of the two institutions, moreover, 
work to a certain degree in concert. For instance, Dr. 
Bolley ig Professor of Chemistry ın the school, and Dr. 
Stadler, Professor of the same subject in the university. 
They have each a laboratory ; but Professor Stadler’s is 
an analytical, and Professor Bolley’s a technical laboratory. 
About 40 students wok in the former, and 50 1n the latter 
on an average. 

There is less freedom allowed to pupils of the school, as 
to the classes to be attended, than 1s customary at the 
university. Definite courses are laid down; but relax- 
ations are freely granted. 

The most important department of this Polytechnic 
School is that of mathematics and engineering ; there are 
also departments of forestry and agriculture, and an 
important department for teachers—a sort of technolo- 
gical seminary. 

The Professor of Technical or Applied Chemustry, Dr. 
Bolley, lectures three or four times weekly throughout the 
session, He makes four or five sub-divisions of his course ; 
—thus he lectures on the Chemistry of Colour ; of Heating 
and Lighting; of Materials of Nounshment; and of 
Agriculture. Before entering this class, the student is 
required to have attended a course of theoretical lectures 
on chemistry, and an elementary experimental course. 

Dr, Zeuner, the Professor of Engincering, gives about 
fifty or sixty lectures yearly on the Mechanical Theory of 
Heat; and he lectures six times a week for two semesters, 
onthe Theory of Machines. The character of his courses 
is very hugh and mgorous; he insists on a knowledge of 
the differential calculus as a condition of entering his 
classes, and he remaiked to the writer on the gencrally 
inadequate mathematical preparation of English students 
of engineering, mentioning his conviction that Professor 
Rankine, for whose works he expressed an unbounded 
admiration, must find the sphere of his efficiency as a 
teacher seriously limited by reason of the want of duc 
preparation on the part of his students. 

The following extracts from the prospectus of tho 
lectures in the engineering department of the Zurich 
school, shaw how much more complete is the scheme of 
instruction there than has at present been found p&ssible 
in England, e 


B. Depariment of Civil Engineering. (Duration of 
course, 3} years.) 

Ist year.—Differential and Integral Calculus. De- 
scriptive Geometry. Principles of Construction. 
Practice in Construction, Drawing. Experimental 
Physics. Experimental Chemistry. 

and year. —Dıferential Equations. Technical Me- 
chanics, Geometry of three dimensions. Perspec- 
tive, Technical Geology. Topography. Drawing. 
Tescriptve Mechanical Construction. Surveying. 

Theoretical Mechanical Construction. 
my. Geodesy. Construction of Iron 
Bridges, Railways, and Iron Roofs. Drawing. 


` 
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In addition tọ these courses there are similarly extensive 
programmes for (A) the department of Architecture, and 
(C) the department of Mechanical Enginecring, The 
number of regular students in the year 1867, was in these 
subjects (A) department of Architecture, 33 ; (B) depart- 
ment of Civil Engineering, 103 ; (C) department of 
Mechanical Engineering, 87. 

That the Polytechnic system of science education finds 
favour, at any rate, with the German State Governments, 
and therefore probably also with the people, is apparent 
from the fact that large institutions of the kind have just 
been built in Prussia (at Aix-la-Chapelle), in Austria (at 
Vienna), and in Bavaria (at Munich). In this latter city 
no less a sum than 125,000/, has been expended on the 
building of the new Polytechnicum, erected in a very 
costly style of architecture, and covering five acres. of 
ground, whilst distinguished men from all parts of Ger- 
many have been called to fill the newly-founded professor- 
ships. The cost of the buildings at both Vienna and 
Aix-la-Chapelle will probably not be far short of the Above 
amount, and if must be remembered that labour and 
material are very much (probably one-half) lower in Ger- 
many than with us. The expenses of education at the 
Polytechnica are very small; at Carlsruhe attendance on 
the regular courses of lectures costs 5/, ros. for the 
session of nine months; the fee for chemical -laboratory 
practice for the same length of time is 34 15s. to 
regular students, and 5/. to occasional students, At 
Zurich the fees are even lower, as any of the regular 
courses of the distinct departments or schools can be 
attended for the payment of 109 francs, or about 44 4s. 
for the session of nine months. 

The age for entrance into the Polytechnic Schools is 
one year younger than that forthe German Universities, viz. 
seventeen: the duration for study is the same, three years. 
Here, too, evidence of fitness is vigorously exacted of 
those who propose to enter as regular studexts,in the 
shape of an adequate school certificate, either from a 

‘tum, a real-gymnasium, or a RealSchuls, or, in 
default of that, an entrance examination must be passed. 
A much higher mathematical preparation is demanded 
than is needed for entering the University, a knowledge 
at least up to, and in some schools including, the dif- 
ferential calculus being required. Persons of all ages, 
however, and not possessing’ such qualification, are ad- 
mitted ‘freely and without examination, as occastomal 
students-in the several departments, Many of these occa- 
sional, students are often poorly prepared ; but it is con- 
sidered that the gain to such auditors, and to society 
through them, is great ; and that, whatever tendency might 
arise from this practice towards the lowering of the stan- 
dard of instruction could be guarded against by rigidly 
keeping up the standard of admission for regular students. 

To many of the Polytechnice is attached a preliminary 
school, in which those who are not ripe for the full studies 
of the Polytechnicum can supply their deficiencies. The 
age for entrance to this Vorschule is sixteen. 

In all the Polytechnica with which the writer-is ac- 
quainted, it is the schools of civil and mechanical 
engineering, building construction, and architecture which 
really flourish. These departments of applied science 
are not represented in the German university system, 
whereas the study of chemistry in its various divisions, 

r 


and of mechanics and physics in their numerous branches, 


forms a portion of every university course. Indeed, as a’ 


rule, the lectures delivered in the Polytechnic Schools on 


chemistry and physics differ very slightly, if at all, im 


character and scope from thése which the University 
professor delivers. The fact is that the teaching of special 
technical chemistry in the Polytechnica has been found to 
be impossible. All that can be done in any school is, in 
the first place, to teach the groundwork of the science 
without regard to its applications, and then to point out 
the scientific principles upon which certain téchnical pro- 
cesses depend. No system of theoretical school instruc- 
tion will fit a man to be a dyer or a calico-printer, oreven 
a chemical manufacturer. These arts can only be learnt 
by practice on the large basis of practical experience, 
and all that Polytechnic Schools can do is to prepare the 
ground for a proper reception of that practical experience 
by a sound training in scientific principles.* This 
scientific training is, however, just as much the special 
work of the University as of the Polytechnicum, and 
there appears to be no valid reason for the separate ex- 
istence, often side by side in one town, of a University 
and a Polytechnic School, On many grounds the absorp- 
tion of the Polytechnicum by the University appears 
advisable. In the first place there is room to fear that 
a due supply of thoroughly good teachers, especially in 
science-——at least in the higher positions—cannot be 
secured for institutions perpetually growing in number, 
while, on the other hand, a great waste of power is caused 
where such institutions exist side by side, as many of the 
professorships, being common to Universities and Poly- 
technic Schools, are thus twice represented. 

Again, serious harm must come from the tendency 
which this separation of the Polytechnic School from the 
University has to foster the narrow one-sidedness already 
so strong in the extreme partisans of the one and the 
other group of studies. The Universities would suffer by 
the weakening in them of those branches of pure and 
applied science which have always been and must continue 
to be studied there. The Polytechnic schools would suffer 
(and already do suffer) from the tendency, thus encouraged, 
to neglect the educational aspects of science in considering 
its practical applications, How great the gain has been 
to the branches of the liberal arts and sciences from their 
alliance in Universities, the history of Universities from 
their first foundation abundantly shows: and it is difficult 
to see any sufficient reason why the applied sciences, such 
“as Engineering, in their professional aspect should not 
have their proper place in the organisation of the Univer- 
sity, exactly as Theology, Law, and Medicine have long 
had their place, to the great advantage both of these stu- 
dies themselves and of the non-professional studies with 
which they have been brought into contact, 

Signs are already observable in Germany, according 
to the highest authorities, that the real for teaching 
science in its application to the practical arts is 
encroaching on the domain of science proper, and that 
science will be deteriorated without, at the same time, 
industry being advanced. The true work of institutions, 
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founded with the special aim of fostering the industrial 
arts, should be to insist on teaching principles systemate 
cally, and not in their isolated applications. To treat of 
the applications of the science is, of course, necessary, 
even for the sake of science’ itself ; and under certain cir- 
cumstances, some of these applications may wisely be 
dwelt on more than others ; but this is quite a different 
thing from pretending to teach as scésnce detached /rag- 
ments of science in their application to this or that art. 

The following extract from a well-known essay by 
Liebig, written so long ago as 1840, clearly shows that 
his views on this question coincide with those above 
expressed '— 

“The teaching of sciénce in the laboratories of the 
Trade—and Polytechnic—Schools is, in most places (in 
Prussia), very deficient. A system of true scientific in- 
struction should fit a student for each and every possible 
application of science; for these applications become 
easy, and follow as a matter of course, from a knowledge 
of scientific principles. Nothing is more deleterious or 
dangerous than when utilitarianism is made the foundation 
of a system of tuition in a school, or when institutions, 
whose true aim ought to be experimental instruction in 
scientific principles, are employed to convert mere chil- 
dren into soap-boilers, brandy-distillers, or sulphuric acid 
makers. All this entirely destroys the true purpose of the 
institution. , 

“I have found, in all those attending my laboratory 
who intended to pursue a technical course of study, a 
general predisposition to devote themselves to some 
branch of applied chemistry. It is only with feelings 
of fear and trepidation that they consent to follow my 
advice, and give up the time they thus waste on mere 
drudgery to making themselves acquainted with the 
methods by which pure scientific problems are soluble, 
and by which alone they can be solved. .... There are 
many of my pupils, now at the head of many depart- 
ments of manufacturing industry, who, having had no 
previous acquaintance with the processes, were in half an 
hour perfectly ax Jait with all the details of the manufac- 
ture, whilst in a short time they saw and introduced all 
sorts of necessary reforms and improvements. This 
power they had gained by being accustomed in their 
laboratory work to obtain the most accurate and precise 
knowledge of all the substances which came into their 
hands in their work; they had to learn the conditions 
necessary for avoiding errors, they investigated the pro- 
perties of the products of decomposition formed, and thus® 
became acquainted with the sources of error, with the 
means of avoiding losses; they were able to improve 
their apparatus, and to amend their processes. All this 
can never be learnt when the work is conducted according 
to cut-and~dry methods.” 

There are, no doubt, certain obstacles in the way of the 
proposed amalgamation in Germany; but in the old 
English Universities, and in the science colleges which 
we hope soon to see established in various parts of Eng- 
land, the difficulty would not arise at all Apart from 
questions of tradition and historical routine, there can be 
no reason why students of applied science, led by their 
probable destination to manufacturing industry, should 
not study systematic science in the same classrooms with 
students of the same subject who may have other aims: 
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and if such students require minute practical and experi- 
mental instruction, there is no reason why they should not 
obtain this in physical and mechanical, as they do already 
in chemical, laboratones. In such a technical department, 
future teachers of science and leaders of manufacturing 
industry would be trained in the application of science to 
the most important branthes of art and manufacture— 
so far, that is, as these are fit subjects for academic treat- 
ment; so far ag they are not, they must be left to the 
H. E. ROSCOE 


VON SCHLICHT ON FORAMINIFERA 


Dia Foraminiferen des Septarienthones von Pretapuhl, 

a E. von Schlicht. 4to. With 38 lithographic plates. 

erln, 1870. London: Williams and Norgate.) 

SINCE the appearance of D’Orbigny’s “ Foraminiféres 

Fossiles du Bassin Tertiaire de Vienne,” no work 
has been issued on the Foraminifera in their geological 
or palsontological relations, with pretensions at all 
corresponding to those of the newly-published monograph, 
the title of which stands at the head of the present 
article. We do not use the word grefeusions in an offen- 
sive sense, for the author is careful to apprise his readers 
of the limitations of the treatise ; but rather to indicate 
the sort of impression produced by the dimensions of the 
book and its profuse illustration. A quarto volume con- 
taining, in addition to the letter-press, thirty-eight large 
plates devoted to the Foraminifera of a small division of 
the Tertiary system of North Germany, and confined to 
a very limited district, or, as we might put it, 1,192 
drawings of microscopic shells from the clay of a single 
brickyard, ought to show in its results a very evident 
raison dire to save it from the imputation of labour 
thrown away. We need not require the expression of 
new or startling philosophical views to bring such a work 
within the scope of things worth doing; but we may fairly 
expect from so large an expenditure of labour and cost, 
some realand definite addition to our scientific knowledge. 
Whilst a smaller book might pass unnoticed, or at least 
without critical examination, one like this cannot escape 
without an inquiry as to what it contains of novelty, 
either in observation or theory,—in facts or their arrange- 
ment; and on the reply dictated by a patient study of its 
contents, the verdict as to its value must depend. To 
frame an answer to these questions which will serve to 
give an idea of the work, it will be necessary to offer a 
few preliminary observations and to epitomise the labours 
of previous observers in the same field. 

In the Tertiary system of Belgium, and Nowhiern and 
Central Germany, there occurs a thick bed of clay, con- 
taining nodules of argillaceous limestone, with radiating 
cracks or fissures in their interior, which have become 
filled with calc-spar. These nodules are termed “ sep- 
taria,” and they*are regarded as sufficiently characteristic 
of the deposit to give it a name, though possibly a some- 
what indefinite one. As used by German authors, the 
term “Septarienthon” includes the Rupelian clays of 
Rupelmonde and Boom, near Antwerp, the brick-clays of 
the neighbourhood of Berlin, together with similar beds 
in the valleys of the Maine and Elbe, and in many other 
localities between the Baltic and the centre of Germany. 
These beds are of Lower Miocene or Upper Eocene age, 
and belong to a group of transition strata, associated by 
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continental geologists under the name “ Oligocene,” which 
are scarcely represented in Great Britain. Possibly the 
fluvio-marine beds of the Isle of Wight are the nearest 
equivalent to be found in the Tertiaries of this country.* 

The exact geological position of the Septaria-clay is of 
leas consequence to our present purpose than the general 
fact that it was deposited some ttme during that earlier or 
middle Tertiary period in which the Foraminifera, as a 
zoological group, had their most conspicuous development. 
It is not surprising that so promising a field should have 
been diligently worked by German rhizopodists, and it 
may be questioned whether any single bed, or group of 
beds, has received so large an amount of attention in 
respect to its microzoa. The particular locality to which 
Herr von Schlicht’s researches refer, is the estate or manor 
of Pietxspuhl, which lies at the highest point of a Tertiary 
ridge, commencing at the river Elbe, a little north of 
Magdeburg, and extending in an easterly direction above 
Mickern to Loburg,—ea course of eighteen or twenty 
English miles, The clay-bed is worked at Pietrpuhl 
for bricks or some other economical purpose, and being 
open to-day, the investigation of its fossil fauna presents 
no preliminary difficulties. 

Attention was first directed to the microroa of the 
Septaria-clay just twenty years ago, in two letters from 
Herr Reuss (then of Bilin) to Herr Beyrich, on “ Forami- 
nifera in Clay, from Hermsdorf,*> which appeared in the 
Journal of the German Geological Society. These com- 
munications contained little beyond a list of the genera 
represented; but a year later, a third letter was published,t 
containing a good deal of supplementary information, and 
in 1851 Professor Reuss published a more elaborate paper 
“On the Fossil Foraminifera and Entomostraca of the 
Septaria-clays of the neighbourhood of Berlin,” § contain- 

the results of the examination of the beds described 
by Prof. Beyrich, together with a tabular comparison of 
the species obtained at Hermsdorf and Freienwalde with 
those of other well-known Tertiary deposits, such as the 
Miocene of the Vienna Basin and the sub-Appenine 


- Pliocene clays. The table presents a series of sixty-five’ 


` species, and of these, fifty-three are described and figured 
as “new.” All except four of them were obtained from 
Hermsdorf. We will not enter into any analysis of the 
catalogue, else we might be tempted to exceed our bounds, 
in criticism on the new species, 

Another letter from Prof. Reuss|| gave similar par- 
ticulars respecting two fresh localities, viz :—Gorzig near 
_ Keothen, and the excavations of Fort Leopold at Stettin. 
Shortly afterwards, appeared an elaborate paper by 
Dr, J. C. Bornemann of Leipsic on the“ Microscopical 
Fauna of the Septaria-clay of Hermsdorf, near Berlin ** 
containing much of novelty and interest, and adding forty- 
six more “ new species” of Foraminifera to an already ex: 
tensive list. The figures of many of these show curious 
modifications of the simpler types, those of the genys 
Polymorphina being especially instructive. In 1858 
Prof. Reuss contributed a further instalment to the 
literature of the subject in his paper “On the Forami- 
nifera of Pietrpuhl,”tt and this concerns our present 
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purpose more directly, as it is stated to be the first result 
‘af the authot’s examination of the specimens in Herr von 
Schlicht’s collection. It is, however, little more than a 
catalogue, and introduces by name seventy-two more 
“new species,” without either figures or descriptions, 

Six years later Prof, Reuss published in the Reports of 
the Vienna Academy his researches “ On the Foraminifera 
of the Septaria-clay of “Offenbach”®* near Frankfort, 
figuring therein forty-four more new species ; and finally, 
in 1866, amongst the memoirs presented to the same 
scientific body appears an elaborate monograph by Prof. 
Reuss, entitled “ The Foraminifera, Anthozoa, and Bryoroa 


“of the German Septaria-beds,”} one of the most instructive, 


as well as one of the most beautifully illustrated of the 
author’s many contributions to the history of the fossil 
Protozoa and Coelenterata. This paper is not devoted, 
like its predecessors, to the description of new species, but 
is rather an-epitome of the facts already known, with 
additional information as to distribution. It is supplemented 
by a comparative table of the geological and geographical 
relations of 228 reputed species, which is a sort of 
concentrated essence of the whole, Without compromising 
our radical objection to the system of sub-dividing and re- 
naming, time after time, forms having the same essential 
characters, on account of minute and very vanable 
pect anes or of regarding a slight difference in 
geological age as a reason for constituting a new species 
in cases where roological characters fail to show ground 
of distinction, we may cheerfully yield to Prof. Reuss 
our tribute of admiration for his final summary of what 
was known of the microzoa of the Septaria-clay, 

These bibliographical details have appeared necessary 
because the field of research to which they refer is one 
with which British paleontologists have little opportunity 
of becoming practically acquainted; and our object in 
respect to Herr-von Schlicht’s work is half accomplished 
now that we have indicated the amount of labour pre- 
viously expended on the same subject. 

Herr von Schlicht introduces his monograph by a preface 
of seven pages, comprising the e matter of the 
volume. This introductory essay deals in generalities 
rather than new truths, and the apology of the author 
constitutes its chief novelty. After a few preliminary 
paragraphs he mourns the shortcomings of the work 
in respect to classification, nomenclature, and other 
important matters. Of the systems of classification, 
Prof. Reuss’s, as last amended, is alone spoken of with 
nuch commendation; that of Prof. Max Schultze re- 
ceives bare mention, as do also the views of British 
thiropodists. “After all,” asks the author, “do we 
know enough yet about the Foraminifera to invent any 
classification of them? Some people think not; and so, 
on the whole, although the early D’Orbignyan arrangement 
1s the worst, it is pretty well known, and it will be the 
least trouble.” 

It may be that the systematic scheme laid down by 
Prof, Reuss is faulty: in this we should agree with Herr 
von Schlicht, though on different grounds ; but it has a 
basis of natural relationship in its larger groups, wholly 
wanting in that of D'Orbigny. That a general harmony 
anou exist between its sub-divisions and those indicated 
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by the independent researches of Dr. Carpenter and his 
colleagues in this country, is surely strong evidence in its 
favour ; and the fact of its having been used in the latest 
publications on the particular subject of the work, gave ita 
strong claim for introductign, in spite of the alleged pos- 
sibility of subsequent modification. 

The author further laments the imperfection caused by 
his omission of specific or trivial names. In the prospect 
of a new and better classification, with the possible em- 
ployment of different criteria for the separation of genera 
and species, every new specific name would, he thinks, 
only serve to increase the present confusion in nomen- 
clature, and to augment the difficulties of future observers ; 
besides, hints the author shrewdly, “ thereby I have spared 
to myself a notable piece of labour.” So the honour of 
appending specific names is willingly bequeathed to the 
future systematist who shall investigate the new forms, 
and who, we agree with Herr von Schlicht, will not be 
overpaid for his trouble. 

Thus we are warned at the outset that, so far as nomen- 
clature is concerned, no advantage is taken of the mass 
of plates which occupies half the volume. And yet, 
oddly enough, the author does name ene of his figures— 
an attenuated, slightly curved, costate Nodosarian, with 
broad, clear, somewhat irregular sutures and pointed ends. 
This he calls Dewfalina edslina n.s., a Dame that might 
very well have been spared. 

Notwithstanding the absence of trivial names, genera 
are recognised, and detailed descriptions are given of the 
specimens figured, with references to the plates. Thirty- 
two genera are adopted (two of them new), and numbers 
from I to 556, are appended to the descriptions instead of 
names. Some of the old generic terms employed are 
already regarded as untenable by those who had been in 
the habit of using them, and the two new ones are cer- 
tainly needless. One of them, “Atracfolina,” represents 
a mixed lot of forms, some of them possibly compact 
fusiform Poly:norphina, the remainder doubtful Nodo- 
sarinæ. In the case of two generic types which inosculate 
in their feebler varieties, as these most certainly do, we are 
ready to admit the difficulty of determining to which group 
a number of the intermediate forms belong ; but to make 
a fresh sub-division for them cuts the knot rather than 
unties it The other new genus, “Rostrolina,” has no 
better foundation, based as it is on the mere shape of 
the terminal orifice—a straight or curved slit in the 
mucronate terminal chamber, instead of the circular or 
radiate aperture usually found. Specimens with thig 
peculiarity have long been known, but have been re- 
garded as mere individual modifications, and no previous 
writer has thought it necessary to invent even a specific 
name for them. 

A good deal of criticism might be expended on the 
subdivisions and their arrangement, but we content our- 
selves with the passing remark that Reuss’s type CAzlos- 
tommetla is out of place amongst the Poly:sorphinida, and 
that olivina is far separated by the author from 
Bulimina, which is its nearest ally. 

We may sum up in a few sentences. Notwithstanding 
the work falls far short of what it might have been in many 
important particulars, it is of considerable value. The 
omission of any attempt to simplify the nomenclature, 
with the opportunity the large number of plates offered for 
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doing so excellent a service, is inexcusable. It may be 
doubted whether a single new specific name would have 
been needed, and the plates might have been made the 
basis of a large reduction in those already in use. The 
best pomt of all about the book is the completeness of 
many of the series represented,—the consecutive links in 
the chain between a number of reputed species being in 
many ‘cases all figured. “It more than once occurred to 
us in turning over the plates, there must be something 
of dry humour about an author who could suggest that 
anyone who named the new forms would deserve all the 
honour he could get out of them, and that the fasciculus 
of plates was intended to demonstrate that the system of 
species-splitting could not be carried further than it had 
been carned by some previous authors, short of naming 
every specimen. On the other hand, from the large 
number of drawings devoted to the illustration of the 
minute morphological vanations of a few simple types, 
the work affords valuable testimony to the truth of the 
views enunciated by Mr. W. K. Parker in his earlest 
paper on the Miliolitide of the Indian Seas, as to the im- 
possibility of sub-dividing these lowest classes of animals 
by hard lines corresponding to the specific limits of more 
highly organised creatures; that a long series of forms 
presenting an extraordinary range of morphological varia- 
ton may be grouped round sub-types, several of which 
merging at their edges into each other, and without any 
perceptible Imes of demarcation between them, find in 
their turn a common central type, and that this type more 
nearly than any minor division represents what we arc 
accustomed to term a species, If we regard Herr von 
Schlcht’s volume from this point of view, we may casily 
see how it may possess considerable value, though not 
exactly of the sort that was intended by its author. 

We should just add, that though the paper and letter- 
press are excellent, the plates are scarcely equal in solidity 
and clearness to the lithographic work we have been accus- 
tomed to see in German memos on the Foraminifera. 

H. B. BRADY 


ENCKE THE ASTRONOMER 


Fokhann Frans Encke: sein Leben und Wirken. Von. 
Dr. C. Bruhns. (Leipzig, 1869. London: Wilhams 
and Norgate.) 

FOUR years have passed since Encke died. Even those 

four years have witnessed notable changes in the aspect 

of the science he loved so well. But we must look back 
over more than fifty years if we would form an estimate of 
the position of astronomy when Enckes most notable 
work was achieved. At Seeberge under Lindenau, Encke 
had been perfecting himself in the higher branches of 
mathematical calculation. He took the difficult work of 
determining the orbital motions of newly discovered - 
comets under his special charge, and Dr. Bruhns tells us 
that every comet which was detected during Encke’s stay 
at Seeberge was subjected to rigıd scrutiny by the 
indefatigable mathematician. Before long a discovery of 
the utmost importance rewarded his persevering labours. 

Pons had detected on November 26, 1818, a comet of 

no very brilliant aspect, which was watched first at 

Marseilles, and then at Mannheim, until the 29th December. 

Encke next took up the work and tacked the comet until 

January 12. Combining the observations made between 
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December 22, and January 12, he assigned to the body 
a parabolic orbit. But he was not satisfied with the 
_accordance between this path and the observed motions 
of the body. When he attempted to account for the 
motions of the comet by means of an orbit of comparatively 
short period, he was struck by the resemblance between 
the path thus deduced and of Comet I, 1805. 
Gradually the idea dawned upon him that a new era was 
opening for science. Hitherto the.only periodical comets 
` which had been discovered, had travelled in orbits extending 
far out into space beyond the paths of the most distant 
known planets, But now Encke saw reason to believe 
that he had to deal with a comet travellmg within the 
orbit of Jupiter. On February 5, he wrote to the eminent 
mathematician, Gauss, pointing out the results of his 
inquiries, and saying that he only waited for the encourage- 
ment and authority of his former teacher, to prosecute his 
researches to the end towards which they already seemed 
to point. Gauss, in reply, not only encouraged Encke to 
proceed, but counselled him as to the course he should 
pursue. The result we all know. Encke showed conclu- 
sively that the newly discovered comet travels in a path of 
short period, and that it had already made its appearance 
- several times in our neighbourhood. : 

From the date of this discovery, Encke took high rank 
among the astronomers of Europe. His subsequent 
labours by no means fell short of the promise which this, 
his first notable achievement, had afforded. If, as an 
astronomical observer, he effected less than many of his 
contemporaries, he was surpassed by few as a manipulator 
of those abstruse formule by which the planetary pertur- 
bations are calculated. It was to the confidence engendered 
by this skill that we owe his celebrated discovery of the 
acceleration of the motion of the comet mentioned above. 
Assured that he had rightly estimated the disturbances to 
which the comet is subjected, he was able to pronounce 
confidently that some cause continually (though all but 
imperceptibly) impedes the passage of this body through 
space, and £0, by one of those strange relations which the 
student of astronomy is familiar with, the continually 
retarded comet travels ever more swiftly along a continually 
diminishing orbit. : 

Bruhng’ life of. Encke is well worth reading, not only by 
those who are interested in Encke’s fame and work as an 
astronomer, but by the general reader. Encke the man is 
presented to our view, as well as Encke the astronomer. 
With loving pains the pupil of the great astronomer handles 
the theme he has selected. The boyhood of Encke, his 
studieg, his soldier life in the great uprising against Napo- 
leon in 1813, and his work at the Seeherge Observatory ; 
his labours on comets and asteroids; his investigations on 
the transits of 1761 and 1769; his life as an academician, 
and as director of an important observatory; his orations 
at festival and funeral; and lastly, his illness and death, 
are described in these pages by one who ‘held Encke in 
grateful remembrance as “teacher and master,” and as 
“a fatherly friend.” 

Not the least interesting feature of the work is the 
correspondence introduced into its pages. We find Encke 
in communication with Humboldt, with Bessel and Struve, 
with Hansen, Olbers, and Argelander ; with a host, in fine, 
of living as well as of departed men of science. 

R. A, PROCTOR 
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OUR BOOK SHELF 
Elementary Introduction to Physiological Science, (Lon- 
don : Jarrold and Sons.) i i 
ANY one may teach the higher branches of science ; none 
but masters should dare to give elementary instruction. 
The truth of this fumdamental article of the teacher’s 
creed is very strikingly confirmed by this little book, which 
rofesses to give uninstructed persons some elementary 
Fst, of the chief chemical products of animal’ 


and vegetable life; secondly, of etable physiology ; 
and lastly, of animal physiology. One of the rules of 
teaching which a teacher has soonest and most 


forcibly brought home to him says, “ Never use an illus- 
tration if can do as well without it” The practice 
of the author of this work is evidently, “Never miss a 
chance of using a metaphor, or simile, or image, or 
illustration that occurs to you. If it is ‘striking’ or 
‘homely,’ use it as often as you can.” The author possibly 
understands his subject; we cannot tell for certain whether 
he does or no, for we cannot disentangle the real things 
from his striking illustrations of them. We never know 
whether he is speaking soberly or in metaphor, and we 
are perfectly sure that a lad of lively imagination, reading 
this book by way of an introduction to biology, would get 
into his head such fearful and vivid ideas of what was 
going on inside plants and animals, that no subsequent 
t ing could ever set him right, and life would ever 
afterwards be a burden to him, 


Compendium der pe eal des Menschen. Von Prof. 


ulus Bu weite Auflage. (Leipzig: Gunther. 
ndon : and Norgate.) l 
VERY called a co j an account of as many. 


as possible of the facts of human physiology being com- 
pressed into about three or four hundred pages. To a 
reader ignorant of physiology, the book would probably 
be wholly unintelligible ; -to a German student about to 
undergo an examination in physiology, it would doubtless 
be very acceptable, for by it he might refresh his memo 
on every point about which he is likely to be question 
Perhaps after all, however, it is a for the English 
student that we have nothing like it in the English language. 
The author, in the second edition, has done his best to 
bring the work up to the level of the most recent know- 
a Unfortunately, however, science will not sto 
W. an author is correcting proofs; and this, like 
works professing to give the latest results, records not the 
ultimate but the penultimate researches, This is not, 
however, of very great Importance ; for, as in so many Ger- 
man ee ry igi. een a oe ultimate result is 
the exact opposite of the pen te, It is to 
calculate out the former from the latter, ded eddie on. 
Chenes de l’Amerlque Tropicale.—Jconographie des 
somustles on Den connuts. OWT 


de F. M. Liebmann, achevé et auginentd Pun aber 
sur la ication des Chbhnes en général, AS. 

e Oersted, penhagen, 1868. 1 vol. folio, 49 pp. 
Tabb. 57. 


LIEBMANN was occupied at the time of his decease in 


tall in 


us, PEEN an analysis of many 

ten plates of leaves of various 
in physi —making er an 
os ee contribution to illustrated botanical li 

a worthy memento oe Liebmann di 

com about een years after 
Rete T e E ition in Mexico, where he am: 
very fine collections, which are still in course of deter- 
mination and distribution by the Danish botanists, A 
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short sketch of his life precedes Prof. Oersted’s memoir, 
the substance of which had been already published in a 
scientific journal of Co n. 

The principal novel feature in Prof. Oersted’s arrange- 
ment of the numerous species of oak—a genus including 
about 160 species in the Old World, and 120 in the New, 
—cénsists in the importdnce, for ificatory purposes, 
attributed to the form of the style and i acon surface. 
Upon these organs the sub-genera are chiefly based. We 
have had no opportunity of testing these characters, which 
it is unfortunate were not investigated by M. Alph. de 
Candolle, when preparing the Cupu/ifere for the “ Pro- 
dromus,” published in 1 The omission of a Species- 
Index to the genus Qrercus in the “ Prodromus,” makes 
it very tedious to ascertain how many of Liebmann’s 


species are included in that work. Let us express the 


hopé that in the final volume of this great work, yet to be 
published, we may be spared this annoyance in the case 
of the larger genera. D.O. 


LETTERS TO THE EDITOR 


[The Editer does not hold himsef responsible for opinions expressed 
p A ASi ii 0 #olice ts laken of anonywous 
COMUIMNICALIONS. 

Prismatic Structure in Ice 


Or years attention has not unfrequently been called to this 
ucture in ice, of which a number of instances are col- 
lected by the Rev. G. E Browne, in his valuable book on the 
‘Ice Caves of France and Switzerland” (chap. xvni) In 
August, 1865, I had the opportunity of examinmg in his com- 
pany some of these curious caverns; and mnce then have been 
on the look out for other instances of this structure. In January, 
BOI teens E TAT E eee ee eee oe 
account of which may be found in the Proceedings of the - 
bridge Philosophical Socety, Part IV. and (more briefly) in my 
as pine Renoar Pi 94 334 I agam saw it last summer in 
a block of river or lake sce, which was brought on board a 
steamer at Chrstiansand (Norway) from an ice house, This 
block was about 8 inches thick. The prisms were rather irre- 
gular in form, the area of their ends from about a er 
of a aquare inch to one square inch, the being five 
or six ın number. The prisms were at right angles to the planes 
of freezing, which were well marked. 

These two were the only cases in which, from the first date until 
a few months back, I had succeeded in ing this prismatic 
structure clearly exhibited, but the present winter has proved 

favourable to its development. I have seen it several times ; 
in fact, after every severe frost ; and under circumstances which 
have led me to suspect that I have often overlooked it on former 
occasions, In almost all the cases which I have lately noticed, 
the prisms were small, the area of their ends E ERE 
about one-sixteenth of an inch. Hence, frequently structure 
could not be detected without very close examination ; as it was 
masked on the surface exposed to the air by the usual layer of 
disint ice ; and even when the under and unmelted mde 
of a slab was examined, it had to be y dried, before the 
delicate reticulation produced by the jointed structure could be 
observed by allowing the light to fall obliquely on it. The 
simplest mode of detecting it was to break the actos, when 
instead of the usual concholdal fracture of ice, a columnar 
structure was distinctly shown, Not unfrequently the first hint 
of ity presence was given by the presence of a number of 
small holes in the under side of the slab. These, of course, were 
formed by water, which had tnckled down from the thawing 
Ppa ee ee eee 

led itself a small tube. In one case—during a frost efter a 
partial thaw—I found the structure mapped out, as it were, 
on the suface of the ice, but quite obliterated mternally, 
except where some ical lines of air bubbles marked the 
position of a tube or wider joint. In one of the cases above 
described, I totally obliterated thé internal columnar structure 
by placing the ice in a ing beth. I have often looked 
for, but never found it in glacier ice. I am therefore inclined 
to thmk that, thongh the large and y marked prisms are 
i e rare occunence, this tmer structure may be 
found, oka for, m every tolerably gradual thaw. Repeated 


NATURE 


481 


examination has also convinced me that the structure has no 
e connexion with the hexagonal form of the ice 
rae Fay pete pet dag ape aod ‘sariasle 
to admit of lanation, ‘Their sides, however, so far as 
I have seen, are always at right angles to the surface of 
freezing, and are best developed when the temperature of the 
nelghbounng alr for a-considerable time does not differ much 
from 32° Fahr. I therefore consider the structure to be pro- 
duced by contiactlon in the ice as it approaches the melting 
int, and so to be us to the columnar structure in 
basalt though due to a mse instead of to a fall in tem 
St. John’s College, Oambridge T. G. 
A Probable Cause of Malaria 
SINCE men of science, such as Dr. Carpenter, Jeffreys, and 
Wyville Thomson, have proved by repeated and well-conducted 
i that there is life in the ocean, * that there are moving, 
sensible, living creatures, of nearly every description, in its 
deepest recesses, it seems rather an idle question, ‘‘de lang 
capring,” which has been raised lately about their manner of 
rhe: rcp Don 2A pe G where no plant of any 
description has ever grown; whether they take in their food by 
: on with a mouth, or by that kind of oodng-in-and- 
out styled endoamose and exosmose,t or by any oper kind of 
on, sui the glair-like sarcodic stuff which the eoroon 
of old was made up of, and which is still at work in building, roll 
n o ee ee ic Glodverr ma. $ 
et these seemmely idle questions when treated by men of science 
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and of may become the source of discoveries far 
greater and more im than they anticipate. 

Thus it is that the indefatigable Italian diatomist, Count Cas- 
tracane, after having the very abundant growth of his 
puny progs in the ish waters of the Maremma and 


Paludi pontine, did not esteem it a bootless task to search for 
T paths upon, and also why they suddenly die away nearly 

at on 

Such is the subject of a recent memofr which he has lately 
presented to the Roman Academy Des Lancet, of which he is one 
of the most actrve members. ter insisting upon the necessity 
of mastering the subject more thoroughly before attempting any 
new 1evision or classification of the dialoms, showing the system 
he had followed himself, and the results he had obtained, 
especially during the last year m the round of the Istrian 
peninsula, taking his headquarters at Trieste and Pirano most 
particularly, where he gathered a rich harvest of very important 
materials for future study, he goes on to state that nothing 
is so fatal to the life of marine or even brackish water diatoms 
as a sprinkling of 
andi carefully 


Before ing this letter I wish to call the attention of the 
British sclentifc public to another Italian naturalist, M. A. 
Acort, Professor of Natural History at the R. G ium of 
Trieste, who has made the Adriatic a subject of his 
studies, and is now on of the diatoms of 


+ On acconnt of the 
beings, 
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The Motion of a Free Rotating Body 


I SHALL feel obliged if, through the medium of your vane 
circulated journal, you will allow me to point out an extraordi- 
nary mistake into which Mr. Radan has fallen, in a memorr in- 


setted in the Annales Scuntifiguer del Ecole Normale Supérevrs | 


tom. vi 1869, in which he ait certain of my con- 
clusions about the iepresentation of the motion of a free 
10teting body contained in a paper publushed by me in the 
“Philosophical Tiansactions” for 3866, In his preamble, M. 
Radeu says, of the theory of rotation in connection 
with the names of Poinsot, Rueb, Jacoh; and Richelot:—“ Tout 
récemment M. Sylvester a essayé d’appliquer au même sujet des 
considéations nouvelles qui Tont conduite à des tats 
inthessants, à côté d'antres dont Pexactitude peut être contested.” 

Later on in his memoir M. Radau points out, and accompanies 
with very biting (albeit toothlews) criticism, the nature of his ob- 
jection, which 1s, in short, that I sup Poinsot’s ellipsoid, 
under the influence of an onginal im to ioll without slip- 
ping by virtue of its friction against the plane with which it is in 
contact. My answer is, that of couse I do. Audwhynot? when I 
suppose the plane “ mdefinitely rough” (see p.761 of “Philosophical 
Transactions,” 1866), and have actually determined the frichon 
and pressure at each point of the motion, so that by solving a 
manmum and minimum problem of one variable, the extreme 
value of the ratio of one of these forces to the othe, or if we 
please to say so, the limi angle of friction, or, in other words, 
the eros! degree of ina apse of the plane may be analytical 
determined ior every gtven case, M. Radan falls into the school- 
boy blunder of ing the ratte between the friction and pressure 
constant throughout the motion, confounding the actual frichon with 
its limiting moxmum value! It is, indeed, surprising that such 
a perversion of the facts of the case should have found insertion 
in a serious journal, such as that published by the Ecole Normale 
Supérieure, and I might fairly have expected from M. Radau the 
courtesy habitual with his adopted countrymen, of appl to 
me for information on anything in ny eee which might have 
appeared to him obscure or erroneous, before rushing into prmt 
with such a mare's nest. 

But out of evil cometh good. M. Radau says :—‘' Mais ML Syl- 
vester va plus loin ; il pense que le probléme powrmat se résoudre 
par l'observation directe du mouvement d’un ellipsoide maténel 
tournant sur un plan fixe en même temps qu'il tournerait antour 
de son centre également fixe. On ne so hgure pes facilement 
par quel aitifice on fixermt le centre d'un ellipsoide matériel.” 

In a future number of your Sa aa nea (as time at pre- 
sent fails me) I propose to show how, by the simplest contrivance 
in the world, a downnght material top of dal form may 
-be actually made to roll, with its centre on a fixed plane 
and so exhibit to the eye the surprising spectacle of a motion 
precisely identical sn Ase, as well as in its successive displace- 
ments of sonfser, with thet of a body, turning round a fixed 
centre, bat otherwise absolutely unconsti amed. meee 
. ‘This mode of representation, which flashed upon my mind 
almost instantaneously when my eye fust aoe upon M, u's 
objections, is the compensating to the evil of being made 
the victim (to the temporary bance of my beloved tran- 
quility) of so hasty and futle a criticism as has been’ allowed 
inserbon in the ‘Scientific Annals” of so great an institution as 
the Ecole Normale of Paris. i 

The wreau de rédacteon must surely have been nodding when 
they allowed such observations, so easily refuted by ing to the 
o1rgma, memor, to pass un It was only the 
last few days that I received ML Radan’s paper. 

Atheneum Club, March 8 * J, J. SYLVESTER 


“ Engrais Complet” ' 
. In many people have no faith in simple remedies 
with simple names, such, for instance, as brimstone and treacle ; 
but make the same materials into a jam, disgui® its flavour, and 
call it, say, the ‘Universal Purgative P” and then be- 
lievers in its efficacy will soon be 1eckoned by the thousand. It 
seems from a review in a recent number of NATURE, that farmers 
in France are mmulaly incredulous on the subject of manures 
with intelligible names, that they r what 1s really usefal to 
be mixed with something useless, and called “I Complet,” 
before they will apply it to ther land. The Hnglmh wdiosyncracy 
benefits ne ibe number of patént medicine vendors, and I pre- 
same this Fiench variety of it benefits the manure merchants. 
Let us hope, however, that English farmers will continue to mix 


~ 
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thei own ‘‘Engrais Complet,” obtaining, as heretofore, their 
mtrogen from farmyard manure, guano, and nitrogenous salts ; 
their phosphorus from guano and superphosphale ; their potash 
from organic exceta and potash salts. Gade: ordinary arcum- 
stances, with the Norfolk fourcowse system, tho ‘ Engiais 
Complet” for barley is left on the land by sheep feeding off roots 
and oil-cake ; that for roots ıs farrayard manure and super-phos- 
phate; that for wheat is clover roots, with a top-diessing of 
guano and salt. Clover requiies little from the lend but potash 
and good cultivation ; but every crop should be fed well enough 
to leave something handsome for its successor. 

Pray excuse my homely compansons, for although a reader 
and I hope a student of NATURE I am still 
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ONLY a CLOD 


The Preservation of Mollusce 


THR notice in a recent number of the use of creosote by M. 
Holbein for the preservation of mollusca, &c., leads me to re- 
mark thet I have found ıt of great value for the preservation of 
coleoptera and other insects. The solution of creosote and 
water-appears to be quite as effectual a preservative as alcohol, 
end does not harden the tissues or cause discolorahon, After 
an immermon of about a week the solution should be drained 
off, and the insects placed in tins and covered with mwdus 
Probably small reptiles, &c., could equally well be preserved in 
this way, which would save the danger of leakage and bienkage 
which now ruins so Many consignments, 

i J. R- Crotce 


Cambndge. ° ` 
Frankland and Duppa on the Action of Sodium on 
Acetic Ether 


In their recent communication to the Royal Society, rted 
in the last number of NATURE, Messrs. Frankland and Dup 
ascribe my not getting hydiogen by the action of sodium oaths 
acetic ethers to the high pressure existing m my sealed tubes. 

How could there be e vc ny tubes unless I had 
first developed a large quantity of hydrogen? How then could 
it bly be high pressure which prevented my getting any 
h ? The pressure could not be due to the tension of the 
vapours of the acetic ethers, for in one nment I employed 
acetate of amyl, which bols at 140° C., whilst I heated only 
to 100° C., and in this case, instead of getting 250 cc. of gas, 
I got nota tiace of gas. Moreover, the experiment with potas- 
sium was made in an open y 

On the other hand nothing is plainer than that Frafkland and 

were operatmg upon alcohol as well as upon acetic ether, 


Da 
ce their hy 
London, March 3 J. ALFRED WANKLYN” 


Sir W. Thomson and Geological Timo 


J AM curious to know in which of his wntings Sir W. Thom- 
gon makes the assertion “that there was a time when the earth 
rotated too swiftly for the existence of hfe.” I cannot see how 
the assertion, even if it dal ich onto See a ee 
determming questons as to the of time which 
eaith has een habitable. Gene hes not the slightest con- 
nection with Thomson’s argument as to the date of consolidation 
of the earth, founded on its figure and on the retardation of its 
rotation by tidal fmction. Yet the assertion is distinctly ascribed 
åo Thomson—frs/ in the Pri] Mall Gaxatts, May 3, 1869, and 
sacondly in the Edinburgh Review for Jan last. 

If quoted, or at least something resembling ft, 
cannot be found m Thomson’s writings, I am anxious to know 
whether the chaige is due to smple stupidity on the part of the 
critics (or aitc ?), or whether it proves more? ae 


Little Guill (Larus minutus) 


In the proceedings of the Royal ee A Edin- 
burgh, as reported in NATURE, July 17, Dr. Smith notices the 
capture of a specimen of the Little Gull (Larus wessutus) in 
Scotland, and remarks that itis a rare straggler to Scotland, onl 

some two or three having been previously recorded, 
Although rare in Scotland, it is by no means uncommon on the 
Yorkshire coast during the autumn and winter, and specimens 
are frequently shot during these seasons near Flamborough 
Head and along the Bridlington coast. This winter they have 
been more than usually plentiful. Mr. Richardson, of Beverley, 
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in a letter dated February 18, informs me ‘‘I have received 
thirteen Lattle Gulls, shot on the Bridlington coast during the 
last fortnight, seven adults and six immature.” And, in a recent 
. communication, ‘‘ There have been twenty-nine Little Gulls shot 


in all, nineteen old and ten birds.” 
T have a ph of an adnit bird in breeding pl 
with the black h shot at borough on July 13, 1868. 


Great Cotes, Ulceby, Feb. 2 JOHN CoRDEAUX 


THE MICROSCOPIC FAUNA OF THE ENGLISH 
FEN DISTRICT 


"THE results of some recent researches amongst the 

Entomostraca of the rivers and “broads” of Nor- 
folk and the adjacent counties have proved so interesting 
that a brief resumé of the subject will probably not be 
unacceptable to the readers of NATURE. 

My attention was first directed to the district in the follow- 
ing manner —-My friend, Mr. E. C. Davison, a gentleman 
attached to the staff of H.M.S. Porcupine, has for several 
years interested himself very kindly, during the annual 
cruises of the vessel, in collecting for me such Entomos- 
traca and other Microzoa as came in his way. Amongst 
the gatherings which thus came into my hands were two 
samples of sand from the Dutch rivers Maas and Scheldt, 
some similar ings from the English river Ouse 

Norfolk), and one trom Oulton Broad ın Suffolk. The 
utch gatherings had been ın my hands for several years, 
and their ostracoda described in the “ Annals and Maga- 
zine of Natural History,” before I received those from the 
English localities. An examination of these at once re- 
ed a remarkable similarity between the inhabitants of 

all the localities—several species, up to that tme unknown 
in Britain, being recognised as identical with some of 
those taken in Holland. This interesting observation 
induced me, in company with Mr, D. Robertson, of Glas- 
gow, to visit the Fen district with a view of more tho- 
roughly investigating its microscopic fauna—an inquiry 
which has resulted in very much strengthening our 
original view as to its close relationship with that of 
Hoiland, and seeming, moreover, to indicate that we 
have in the English fens a very remarkable group of 
Ostracoda and Foraminifera marked out by a hard and 
fast line, and forming a district fauna quite unparalleled 
in its isolation, aş regards the surrounding British 


species. 
The fact of a partial relationship between the fauna of 
the Fen counties, or East An istrict, as We May con- 
veniently call it, and that of- North-Western Europe is 
not new ; and the best account of the matter that I know 
of may be found in an interesting article on “The Fens,” 
the Rev. Canon Kingsley, in Good Words for 1867. 
he facts which most prominently indicate this relation- 
ship are the presence of various fishes of the family 
Cyprinida—roach, dace, &c., which attain their highest 
development in the rivers and lakes of Sweden,—of the 
á ed tit,” now however probably oe extinct, and 
of the remains of the fresh-water tortoi mys lutaria, 
now an inhabitant only of Central and ern Euro 
and whose presence in England can scarcely be account 
for except on the supposition of a free river communica- 
tion between our island and the Continent during a by- 
one geological epoch. That the Straits of Dover 
deed not very long ago (geologically speaking) Bridged 
over by dry land, and that at that time the rivers of North- 
.Western Europe emptied themselves into one great 
estuary situated between us and the Scandinavian penin- 
sula are well-established facts; and it is as giving 
additional confirmation to this belief by Soares perhaps 
more fully than has previously been done the close rela- 
tionship of the fluvial faunas of East Angla and Holland, 
that our present observations claim their chief interest. 
For it is evident that two faunas, possessing in common, 
even according to our present imperfect knowledge, a 
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considerable number of species at once very peculiar in 
character, apparently very restricted in their distribution, 
and separated at the present time by a wide expanse of 
ae must have sprung originally from one common centre, 
and can scarcely have n finally separated for any 

length of time. The fishes to which we have re- 
erred have indeed spread, either through natural or 
artificial cies, from the,eastern rivers to other parts 
of England and even to Ireland. But this crustacean 
fauna seems to be rigidly confined to the Fen district of 
Norfolk and Suffolk on the western side of the German 
Ocean, and to the rivers of Holland on the eastern side. 
We make this assertion with some reserve, because much 
yet remains to be done in the examination of aquatic 
microzoa here, and it is just possible that some of 
those species which we take to be peculiar to the Fen 
fauna may turn up elsewhere. But we have ourselves 
examined dredgings from many lish rivers, especially 
on the east and have explored. in the search 
for Entomostraca (though without dredging), the lake 
districts of England and Southern Scotland, without 
ever meeting with any of them. In no part of the con- 
tinent of Europe have the Entomostraca received so 
much attention as in Scandinavia, where, if anywhere, we 
should a similar fauna to be found. But neither 
Muller, Lilljeborg, nor Sars appears to have met with 
such. Nor does M. Felix.Plateau’s recent memoir on 
the “‘Fresh-water Crustacea of Belgium” menton any 
similar species, though we cannot help thinking that had 
the dredge been u theré, the result would have been 
different. 

Out of about 180 known species of British Ostracoda, 
eighty may be frequently met with in river estuaries or in 
Marine situations where much fresh water habitually 
mingles with the salt. Of these, thirteen may be con- 
sidered as coming down to the debatable ground from the 
fresh-water side and fifty-six from the sea ; the remaining 
eleven haunt brackish water almost exclusively, so much 
30, indeed, that were they found to any large extent in a 
fossiliferous deposit, we should have no hesitation in saying 
that it was produced under brackish conditions. 

Of about 100 species and varieties found in the Fen 
district and its outlets, sixty-eight may be looked upon 
as usual inhabitants of either marine or estuarine situa- 
tions. These are met with chiefly in the river outlets, and 
being, doubtless, derived from the sea may be left out of 
sight in any consideration of the fauna of the Fens. 
nee nineteen are widely-distributed fresh-water species, 
of which little need be said except that those of the genus 
Candona, especially C. compressa, albicans, and lactea, 
seem here to attain a finer development and to exist in 
much greater abundance than in any other district. 
In connection with this it is curious to observe that the 
genus occupies an intermediate position between the 
crawling, non-natatory marine Cytheridse and the freely 
swimming fresh-water Cyprides. Twelve (7) species, mostly 

*undes¢ri seem to be entirely or almost entirely çon- 
fined to the fens of England and the corresponding dis- 
tricts of Holland, for we regard their appearance in 
dredgings from the estuaries of the Scheldt and Meuse 
as evidence, not of their /tvsn¢ in those situations, but of 
their probable abundant existence nearer the watei-head. 
Dead shells of the same species are met with in a similar 
manner in the nver outlets of Norfolk, such as the Ouse 
and Breydon water, their real habitat being the fresh- 
water “broads” and the dykes and rivers as high up as, 
and very probably higher t Peterborough and Ely. 

The peculiar species of the district are the following -— 
Gontocypris „uira, Brady and Robertson; Afstacypri. 


cordata, B. and R; Cypris retlensts, B. and R.; Cypridobsis 
Newtoni, B. and R; pl hi Kingslett, B. and R: C. tya- 
lina, B.and R.; Cythere fuscata, Brady ; Limnicythers mon- 
sirifca, Norman; L~ Sancti Patricii, B. and R. ; Polycheles 
Stevensont, B.and R.; with some few other species of which 
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few examples only have been found, and those are not 
yet fully worked out. Of the ten enumerated above, four of 
the most remarkable (4f. cordota, C. fuscata, P. Stevensoni, 
C. fretensis) have occurred in the gatherings from the 
Meuse and Scheldt. The new es are not yet pce 
lished, but will shortly be fully fgured and described by 
the present writer, in conjunction with Mr. D. Robertson, 
in Annals and Magaszinewf Natural History. 

The Foraminifera of the broads and fen rivers are 
scarcely less interesting than the Entomostraca, and em- 
brace some new species and varieties ; we are not yet, how- 
ever, in a position to institute any comparison between them 
and those of the Dutch rivers. One point of interest may 


` 


be noticed, that although, on the site of Whittlesea mere, 
Foraminifera are very abundant, scarcely any are to be 
met with in the river Nene, which is® closely adjacent. 
This would seem to indicate that the faunas of the two 
places are independent of each other, or, at any rate, that 
the Foraminifera of the Fens are not recruited indirectly 
from the sea through the medium of river communication. 

In conclusion it must be said that the free-swimming 
Entomostraca of the whole fen district present, so far as 
we have found, nothing calling for remark ; many of the 
common fresh-water Lyncci and Co da are very abun- 
dant in the broads, rivers, and dykes, throughout the 
district ; but had it nat been for the use of the 
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should have found nothing of great interest. Not ope 
of the new species would have been found (though one of 
these is everywhere abundant, and some of the rest by no 
means rare), except eg dha fot of which one or. 
two detached valves were o in a gathering from 
Somerton Broad. 2 n 
The explanation of the okgin of this peculiar fauna is 
haps not very . Ifw bia de be allowed to specu- 
te, we should say it is probably co mi ee 
Tepresentative of a up of species which may have 
inhabited in remote ones lagoon-covered district 
possibly continuous between this country and Holland, 
the water of which we should suppose td have been 





Grunni ar a digionlard: (a) seen iom aide, (4) seen from below 
t 


ordinarily but slightly brackish. Possibly if this condition 
ted during any t period of time, the species in 
aon may have been developed by a process of modi- 
cation from those inhabiting the estuaries on one side 
and the fresh water on the other. But two or three of 
them are so far removed in character from any others 
with which we are at present acquainted that it is impos- 
sible to speak more positively on the subject. Enough 
has been said to show that the subject is one of no little 
interest, and that the waters of the districts referred to 
would very probably well y the labours of irfvesti- 

gators in other denarivent 6: Gamal history, 

G., S. BRADY 
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THE NEW NATURAL SCIENCE SCHOOLS 
AT RUGBY i 

LTHOUGH a brief notice of the new schools at 

Rugby has already appeared in the pages of this 

journal, a more detailed account of them may not be 

unacceptable to the 1eaders of NATURE, especially at a 

time when so much attengion is being paid to the subject 
of science teaching in schools. 
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on each side of the centre table, and ten and six in those 
along the sides of the room. Each compartment com- 

rises a cupboard and two drawers, two shelves for 
bottles. two gas taps, waste basin with water supply, and 
a working space of 3ft 61m. by 1 ft.g in. The water 
taps and basins in the central table are placed so as to 
serve for boys working on cither side, and thus much 
space is gained. The water taps have a small orifice, and 
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The accompanying pround-plan will show the general | are specially adapted for filling test tubes, A water pipe 


alrangement of the rooms. 

The laboratory is 35 ft. by 22, and is intended to 
accommodate thirty boys, It is not, properly speaking 
one of the new schools, as it was formerly the only Natural 
Science lecture-room ; but it has been much altered and 
entirely refitted, in order to convert it into a laboratory. 
The working tables are divided into compartments, seven 


13 also carried along the highest shelf and there are taps 
at intervals for filling tall vessels, for working with Lie- 
PS eee &c, 
e sink, with arrangements for washing and drying 
bottles, is seen near the door in the drawing. 
At one end, of the room is an open TA with 
shelves and nests of drawers on eitherside, The drawers 
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contain the various articles that are in general use in the 
laboratory, such. as cork-borers,.elastic tubing, 
holders of different kinds, glass tubes and &e. 
Every drawer is labelled on a simple plan that I very 
convenient. 

A bit of zinc is bent at an angle of 45°. The two 
edges of the one half are then just turned over, and the 
whole is screwed to the front 
of the drawer. A card sli 
under the turned-down 
is held ‘perfectly tight, and 
can be removed at any time. 
Labels so arranged are much 
more easily seen than if they 
E E aac E (One is 
shown in the noa 

The lower shelves above the drawers contain all the 
dry chemicals required in Harcourt and Madan’s “ Prac- 
tical Chemistry ” (the book we chiefly use in the labore- 
tory), together with the more costly re-agents, and others 
that are in less frequent use. Each boy has a complete 
set of all the ordinary acids and test solutions on the 
shelves of his compartment. 

“The contents of the drawers and shelves on either side 
of the fire- are arranged in duplicate—a complete 
set on side. In this way all chance of confusion 
and crowding is avoided, as no boy can have occasion to 
‘croas over from the side of the room on which he is work- 
ing to the opposite side, everything being ready to his 
hand, 


A common balance with sets of gramme weights is 
placed on the table above each nest of drawers. Here 
also are kept the various measuring flasks and cylinders. 
At the other end of the room is an ordinary six-feet 
kitchen which has been slightly modified so as to 
serve for a It has sand-bath, boiler 


and drying- 
oven On one side of the furnace is a cupboard to con- 





“ieee evaporating 


ing of jets in the flue communicating 
sg small board for tools and a glass-blower’s table 
ete the iture of the laboratory. 

e room- marked B, in the ground plan, was formerl 
the only laboratory for the use of the school It was built 
some years ago, at the same time as the Natural Science 
lecture-room, and, though small, was RUE selon 

It is now converted into a private le 
for the use of the chemical lecturer, It contains a large 


evaporating closet, also a sand-bath and di 
a Gots Of Which, ure worked yr the Gre in the 
school laboratory by means of appropriate dampers. 
Here also is the flue for obtaining a down-dranght at 


the lecture-table in the adjoining chemical lecture theatre. 
As several pipes into this flue it was found neces- 


to place the ing of jets for creating the 
AAEN at a sonnde able elevancn sbows the floor. To 
light this ring an artifice was employed that it may 
be worth while to mention. A supplementary gas-pipe 
was carried al e of the supply-pipe from a few 
feet above the floor to the ring of jets. This was 
pierced with small jets at short in ‘all the way to 
the top. A separate 
E Ting a light to the lowest jet the flame runs 


rapidly up the pipe and lights the ring at the top. The 
is then turned off from the supplementary pipe and 
fho ring alone left burning. , 


From, private laboratory a door opens into the 
eee ee This 1 provided with seats for 
fifty boys, the forms and desks rising tier above tier so 
that experiments at the lecture table are well seen by all 
The down draught at-the lecture table, already alluded to, 
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turns ‘on the gas in this pipe. 
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is most useful. Experiments with chlorine may be . 
performed with hardly any smell escaping. 

The theatre is supplied with ail Gs ener, 
ap cases, “screens, and black-board. - 

ere is also a capital cellar for stock chemicals, batteries 
and ee Cases. 

- The Physical Science 1 th D, is of still 
larger dimensions, and will hot sixty boys. A s 

at one end is fitted up with work-tables, &c., pi 
experiments may be and also where boys may 
themselves learn how to use physical apparatus under the 
eye of a master. 

BL Mle of the age a are entirely lined with s 
cases for the reception of the school apparatus. Here, 
also, is a lathe with table-vice and bench, where an 
assistant, accustomed to mechanical work, can make 
various lecture illustrations, and repair instruments that 
are out of order. 

I ought to add that the Natural Science Schools are 
only part of an extensive block of new buildi con- . 
taining several classical and other schools, and the 
whole has been erected from the desi of Mr. W. 


Butterfield. T. N. HUTCHINSON 


NOTES 


` M. DELAUNAY is the new director of the Paris Observatory. 

We must congratulate the French Government upon their ap- 
pointméent, M, Delaunay, who has just received the Medal of 
our Royal Astronomical Society for his researches on the moon's 
motion, is an astronomer second to none, and is in every way 
admirably qualified for such an important post. 


AT the Royal Society's Soirée on Saturday last, a number of 
interesting objects were exhibited, among which we may mention 
Mr, Roberty s specimens of electro-deposited iror ; Mr. Siemens 
specimens of cast steel from the Landore-Siemens Works; a 
chronoecope of elaborate construction, exhibited by Capt 
Noble, for recording at one observation the velocity with which 
a projectile passes different parts of the bore of a gun The 
principle of this instrument is that of registering, by means of 
electric currents, upon a recording surface, travelling ata uniform 
and very high speed, the precise instant at which a shot passes 
certain defined points in the bore. It ts capable of indicating 
intervals of time as minute es one-millionth part of a second. 
We shall again refer to some of the objects exhibited. . 


At the meeting of the Royal Society last week, the names oi 
the candidates for election, fifty-three in number, were read. 
From these, in accordance with thé usual practice, fifteen will be 
chosen to Le elected by the Fellows of the Society in June next. 
Last year the number of candidates was forty-five. 


* AT the same meeting two short papers were read from Mr. 
Le Sueur, who has charge of the great telescope at Melbourne, 
gwing an accomt of his observations of some of the nebule 
included in Sir John Herschel’s Cape Catalogue. The details 
are interesting, and fnll of promise for the future; as are also the 
particulars of spectroscopic observations of Jupiter which accom- 
pany the observations of nebulm. 

THE Athepatin, in reporting that Mr. Hind has ismed a cir- 
cular showing the path of the moon’s shadow in the eclipse of 
the sun which will take place on the 22nd December, re- 
marks that it is to be hoped that our Government will send ont an 
expedition thoroughly equipped with spectroscopes to settle the 
nature of the corona, one of the lest remaining questions of solar 
physics. i 

Ir is misfactory to know that the Municipal anthorities at 
Glasgow are alive to the prospective benefits which thetr cfy 
is likely to gain, in a munitary point of view, from the inves- 
tigations which are to be instituted<by the Sewage Committes 
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of the Buitish Association. If any city more than another 
needs the sanitu fan besom it must surely be Glasgow, when it 
is remembered that it enjoys the unenviable notoriety of having 
. the highest death-rate of all the great towns of the kingdom. 
Its desite to get this stigma removed is indicated by the fact 
that the Police Commissioners, gt their last meeting, on the 
motion of a genuine iang the chairman of the Health 
Committee, voted the sum of 1007. towards defraying the 
expenses of the British Association Committce referred to 
above. We understand that the fund already amounts to 
upwards of 1,000/. 


THe Swiney Lectures on Geology me to be delivered at the 
London Institution, by Dr. Cobbold, F.R.S., commencing on 
March roth. During the course it is pioposed to discuss, among 
other subjects, ‘The scope and tendency of the physical and 
biological sciences,” ‘The best modes of acquiring adequate 
conceptions of geologic time,” “ Evidences of the incompleteness 
of the geological record,” and "The claims of geology as an aid 
to the acquirement of high mental culture.” 


ON the 13th of January died F. T. Otto, Professor at the 
Polytechnic School of Brunswick, known chiefly as the trans- 
lator of Graham’s ‘‘ Elements of Chemistry.” Two editions of 
this translation heving been rapidly sold, a third edition was 
commenced in 1852, in which the plan of the orginal was 
entiiely changed. Otto treated mineral chemistry in three 
volumes ; theoretical chemistry being reserved to Buff, Kopp and 
Zamminer, and organic chemistry to Kolbe and Fehling. Otto’s 
chemical researches were not considerable. His books, however 
on the manufacture of vinegar and on agiicultural industry are 
held in great esteem. Otto was born in Saxony in 1809. 


THE paper to be read on Thursday at the Royal Society, by 
Mr. Warren dela Rue, Dr. Balfour Stewart, and Mir. Loewy, Is 
expected to be of great mterest. 


PROFESSOR UNGER, of Vienna, a well-known botanist, whose 
death we reported last week, was, it is now stated, found mur- 
dered in his bed at Giaz; and no trace of the murderer has as 
yet been discovered. A priest has taken this opportunity to 
asse:t from the pulpit at Cilly, Styria, that the body of the late 
philosopher had probably been destroyed by the devil himself, 
who had just claims upon his soul ! 

We learn from the Society of Arts Toin nal that a Hygienic 
Council, attached to the Turkish Ministry of the Interior, has 
been created, with the function of improving the dramage, 
enforcing proper street scavengering and public cleanliness, both 
in the capital and throughout the provinces. Its further duty 
will be to improve existing civilian hospitals, and establish new 
ones where needed, 

THE examination of candidates for the Royal Agricultural 
Socety’s primes will take place in the week commencing 
26th April. 

Tre Royal Asiatic Society offer to treat with any learned 
Society for the use of rooms in their new premises in Albemarle 
Street, which are more than they iequire. 

THE Photographs Nems announces the death of Mr. Bingham, 
an English photographer long resident in Paris, and at one time 
assistant to Faraday. - 

THERE is n talk of on International Congress of Geographers 
at Antwerp. Many eminent French sarpants have promised to 
take part. 

Mr. ALGLAVE reports in the Revwe des Cours Scuniifques 
that the Sars Fund now amonnts to about 260. 


WE acknowledge the receipt of the ninth number of the Aree 
Sunday Advocate, with a supplement, containing Professor 
Huxfey’s lecture ‘On the forefathers and forerunners of the 
English people ”—a paper by Wm. Duthie, Esq, ‘‘ On the social 
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economy of Sunday, stating reasons for the opening of picture 
galleries, museums, ond gardens, and running railway trains and 
steamboats on Sunday’’—also the first of Dr. Carpenter's lectures 
‘On the physical conditions and animal life of the deep sea.” 

Cosmes complains that the approaching réunion at the Sor- 
bonne instead of being an assemblage of philosophers is to be 
merely a gathering of students, to compete for and receive 
prizes, $ 

Wr acknowledge the receipt of the Meteorological Tables 
for the Quarter ending 31st December last by Mr. Glaisher. 

THE Revue des Cours Sctentifiques states that the botanical 
collection formed by Baron Delessest, and since maintained by 
his son, who died lately, has been left to the town of Geneva. 
The Library has been deposited in the Academy of Sciences 

WITH reference to Prof. Stanley Jevons’s paper, read last 
month at the Royal Society, on the representation of logical 
processes by mechanism, it seems mght to mention that Mr. 
Alfred Smee, F.R.S., published a book twenty years ago on 
the ‘ Progress of Thought,” in which engravings were given of 
a machine for the representation of mental operations, At 
present it is difficult to see what would be the utility of such 
machines ; but if they are to be regarded as a step towards one 
that will some day be really useful, then the Invention may be 
accepted as something more then en ingenious curiosity. 

In the report of the Royal Commission on Pollution of 
Rivers, the presence of arsenic in the water and mud of rivers 
near alkali works ıs pointed out, and it is also stated that the 
London sewnge at Barking contains as much as ‘0O4 of arsenic 
im 100,000 parts. 

THe Levent Herald states that the Turkish Government is 
about to adopt the French Metric System. It is to be gradually 
brought mto use. The oke very nearly corresponds to tHe 
kilogiamme. 

Tue second of a course of weekly lectures on subjects con- 
necied with Economic Science, especially ax concerned with 
labour and capital, under the auspices of the Social Science 
Association, was delivered inthe house of the Society of Arts, John 
Street, Adelphi, on Tuesday evening, by Frederick Hill, Esq., 
on ‘The Idenhty of the Interests of Employers and Work- 
people.” The chatr taken by George Godwin, Esg. 

THE Council of the Society of Arts will consider the award 
of the Albert medal early in May next. 

AN injunction has been granted to restrain the Corporation of 
Leeds from discharging sewage into the river Aue. 

Tue first Exhibition of Spring Flowers at the Gardens of the 
Royal Botanic Society, is to take place on the 30th and 31st of 
this month. 

AT a Session of the Council of University College, Landon, 
on Saturday last, Mr. Getigé Grote, president, in the chair, Mr. 
Henry Maudsley, M.D; Lond., Fellow of the College, was ap- 
pointed Professor of Medical Junspradence, A Whitworth 
Exhibition of 25/. wes awarded to Mr. Robert Forsyth Scott, 
a student of the college 

THE new chemical laboratory erected for the use, of the 
scholars at Eton College has just been opened for school pur- 
poses, under the syperintendence of Mr. Madan. There are two 
large rooms, one of which will be used for lectures and the 
other for school purposes `` ' 

From a circular lately issued to the Government science 
teachers, we learn that the Lord President and the Vice- 
President of the Committee of Council on Education have 
found it advisable to modify the provisions of the Cpuncil’s 
minute of the zoth Navember, 1869, in reference to the mode 
of paying those teachers for their arduous work of instructing 
the industrial classes in elementary science. Since the teachers 
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held their meeting at Manchester, the complaint which they 
brought against the Science and Ait Depaitment of breach of 
faith, and repudiation of engagements made with them, has 
been pressed upon the Government by a strong force of Lan- 
.cashire and Yorkshire members of Parliament. 

THE Britisk Afedical Fowrnal states that Prof. Agassiz is 
ill from nervous prostration Si over-work, not being able 
even to write letters. 

" THE Guistonian Lectures for this year will be delivered at the 
Royal College of Physicians, by Dr. Mandsley,- on the 11th, 
16th, and 18th of this month, the subject being ‘‘ The Relations 
between Body and Mind, and between Mental and other Nervous 
Disorders.” The Croonlan Lectmes will be on “ Aneurism of 
the Heart,” and will be delivered by Dr. Gibson on the a3rd, 
25th, and 30th of March. The subject of the Lumleian Lectures 
on the rst, 6th, and 8th of April, will be “The Natural His- 
tory and Diagnosis of Intra-Thoracic Cancer,” by Dr. J. R. 
Bennett. The lectures will commence in each case at 5 o'clock. 

THe Acclimatution Society of Paris has awarded to Mr. P. L, 
Simmonds its silver medal, of the fist class, for his paper on 
. “Silk cultivation and supply,” read before the Indian Confer- 
‚ence of this Society last year. A similar medal has been 
awarded to Mr, G. W. Hart, of Hayling Island, for his labours 
in oyster culture, 


THE Instituto Tecnico of Palermo has published another part 


of the Grwnale di Scrense Naturali ed Economiche, which well sus- 
tains the character of the work. Among the pepers therein 
contained we notice—‘' Avifauna del Modenese o della Sicilia,” 

‘Sal materiali per costruzlone di mattoni refrattari per le rol- 
faré,” ‘‘Nuove specie di funghi,” ‘‘ Determinasione del luogo 
chimico nelle sostanze aiomatache,” and ‘ Studii paleontologica 
sulla fanna del calcario a telebratula janitor del nord di Si¢jlia.” 
Besides all this, the part contains eight numbers of the Budlatine 
of the Royal Astronomical Observatory at Palermo, in which are 
records of observations astronomical and meteorological, notices 
of sun-spots and magnetic perturbations, and on shooting-stars 
and meteors, with lithographic illustrations, It is gratifying to 
find that even in Sicily sclence is making progress. 

THE Government of India has lately sanctioned the com- 
mencement of the Damoodah Canal, at an estimated cost of 
. about 540,0007. Its total length will be just 100 miles, One 
end of it will terminate in the heart of the Bengal voal-fields, 
and it will thus be the means of affording a cheap line of trans- 
port for carrying coals into Calcutta, relleving at the same time 
the railway of a portion of that trafic. A secondary but very 
fmportant result of this canal is likely to be the drainage of the 
tract. of land lying between the railway and the Damoodah, 
' which for the last seven years has been desolated by malarious 
fever. > 

We learn that the success of the Lectures for Women during 
the present term has equalled the most sanguine expectations of 
, the originators of the scheme. Between seventy and eighty 
ladies are now attending elght courses ef lectures, the number 
of attendances (counting each lecture separately) being in all 
115. The committee proposes to lesus in June a complete 
programme of the lectureg.for the next academical year. The 
present courses will be continued during the next (Easter) term 
at the present hours, unless special notice of a change be giyen. 

Wr have received from the Hydrographic Office of the Ad- 
miralty a copy of the notice to mariners stating that, on or about 
the rst of April next, a telegraphic station vessel will be moored 
by the International Mid-Channel Telegraph Company off the 
entrance to the English Channel, in from fifty-five to fifty-nine 
fathoms water, in lat. 49° 20’ 30" N., long. 6° 17’ W. of Green- 
wich. The vessel] will be painted black, with the words ‘ Tele- 
graph Ship” in white letters on her sides ; she will have three 
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masts. At the top of the mainmast a large black cone will -be 
hoisted during daytime, and a powerful globular light at mght, 
elevated thirty feet above the sea, which in clear weather should 
be seen from a distance of mx miles, A flare-up light will also, 
be shown every fifteen minutes during the night, from an hour 
after sunset to an hour bef During foggy weather, 
day or night, a bell will be continuously for half a minute 
every quarter of an hour ; and for the first six months, or until 
the ist day of October 1870, a gun will be fired every quarter of 
an hour, and after that date every hour. The commercial code 
of signals for the use of all nations will be used on board, to the 
exclusion of all other codes, and none other can be noticed, In 
reference to this, M. Delehaye remarks in the Sulatin of the 
Amociation Scientifique of France that it will be of great service 
to navigation by saving time, and obviating risk and expense. For 
Eero og eat P DOREA AUO De beleve PEU arate L De TET 
useful He might have extended his lst 





ON THE TEMPERATURE AND ANIMAL LIFE 
OF THE DEEP SEA* 


I 

THE pregent discourse embodies the most im 
results obtained by the exploration of the 

neighbourhood of the British Isles, carried on duri 
of 1869 in H.M surveying vessel fbreugene, wi 
completing and the inquiries 
i expedition of I of which an account was given 
D OSA A a T a ae e il g, 1869.t 
tion of the Fbrensine was divided into three 
frst of these, was placed under the scien- 
ie charge of Mr J. Gara Jaiei, -R.S., accompanied by 
Mr. Willam L ter, as assistant, commenced 
from Galway near end of May, and concluded at Belfast 
ea the begimning of July It was directed in ihe first in- 
ce to south-west, then to the west, and finally to the 
Roti we aa ter aa the Rockall Bank. The greatest depth at 
which temperature-sonunding and ng wero carned on in 
this crue was 1,476 fathoms; and =e operations throngh 
the excellent ‘ewipment of the Porcupiste skill af her 


ssa ES ears Har Calver, were so ay perrormed, 
that it was early anticloated Guat ell geata deria iniglit 
ee result. 

The second ceruse, was under the scientific charge of 
Prof. Wyville Thomson, F.R.S., with Mr. Hunter as chemical 
y directed to the nearest point at which 
e E E on a 
Day of Biiay, aboni 250 miles to the west of 
ag temper soun and dredging 

to the extraordinary depth of 2,345 fathoms, 
or nearly three miles—a depth nearly equal to the height of 
Mont B and by more than 500 fathoms that 
from which the Atlantic le was recovered, This sea-bed, 
cumbent water is nearly 
was found to an 


Rue Son cea ay i 
Gt ler ts durmg the 
c 


E EE AEN E EE E te 
loner A RE l as chemical assistant ; ee 
vantage o accom panied by his colleague 
Wyville Thomson, who, as in the Lig Lightning expedition, took the 
entire tendence of the operations: The ee 

of this cruise, which commenced ead ee 

terminated in the middle of September, was a more Borough 

exploration of the, aren. between the North of Sootland and the 

Faroe Islands, which had been found in the Lighting 

io kbd rolls of peculiar interest in roger alee to the in 

igs pase hehe on of animal life 
sea-bed, which here ranges between the comparatively shal- 

= A Lecture delivered at the Roynl Institution 
t Proosedings of the Royal Institution, vol, Y p. o3 
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low depths of from 350 to 650 fathoms—the last-named being 
the est depth to which di had been carried in 1868. 
weather, d nearly the whole of the Porcupine expe- 
dition. was as favomable to its wok, as during the er part 
“of the LZighining ition it had been unfavourable ; and the 
results obtained not only far exteeded the most sanguine expec- 
tations of those who had promot(d it, but may be said, without 
exaggeration, to be such as no lous scientific exploration of 
so limited an extent and duration is known to have 
The results of the tem ings will be first stated, 
with thei bèaring on the doctrines advanced in the former dis- 
comse as probable inferences from the obeervations made during 
the A expedition. These observations indicated that two 
very submarine climates exist in the channel which 
lies E.N. E. and, W.S.W. between the North of Scotland and 
the Feroe Banks ; a minimum temperature of 32° having been 
registered in some parts of this channel, whilst in other paits of 
fs Se ee ee ee ee 
never varying much m 52°), the minimum temperature 
registered was never lower ean 46°,—thus sho a differ- 
ence of 14", It could not be positrvely asserted these 
minima are the bottom-temperatures of the Areas in which 
they respectively occur: but it was argued that they must 
almost necessarily be so :—fust, because it is highly impro- 
* should overlie water at any higher tem- 


found on the bottom of the cold area, which consists of quartzose 
sand including volcanic perticles, exhibited a marked correspon- 
aoe 3 ma ve presumed aan of m whilst the 
sea-bed, of the warm area y com. of Globigerina- 
mud, and the animal life which it supports is characteristic of 
the warmer-temperate seas. 

This conclusion, itis obvious, would not be invalidated by any 
error arising fiom the effect of pressure on the bulbs of the 
thermometers ; since, although the actual minima might be, as 
was then surmised, from 2" to 4° below the recorded minima, the 
difference between temperatures taken at the same or nearly the 
same depths would remain unaffected. ` 

The existence in the cold area, of a minimum temperature of 
32) with a Fauna essentially Boreal, could not, it was argued, 

accounted for in any other way than by the supposition of an 
under-corrent of Polar water ing down from the north or 
north-east : whilst, conversely, the ence m the warm area, of 
°, extending to 500 or 600 fathoms’ 
depth, in the latitude of 60° {being at least 8° above its isotherm), 
together with the warmer-temperate character of its Fauna, 
seemed equally indicative of a flow of equatorial waters from the 
south or south-west. 

It was further urged that if the existence of two such different 
submarine climates in close proximity can only be’ accounted 
for on the hypothesis of an Arctic stream and an Equatorial 
‘stream running side by side (the latter also spreading over the 
former im ce of its lower ific gravity), these 
streams are to be regarded (like the Gulf Stream) as particular 
cases of a great general Oceanic Circulation, which is continu- 
ally ing the water cooled-down in the Polar regions into 
the d of the Equatorial ocean-basins, whilst the 
water heated in the Equatorial i moves towards the 
poles on or near the surface. Such a circulation was long 
since pointed out to be as much a physical necessity, as that 
mterchenge of Af between the rial and Polar regions 
which has so large a share fn the production of winds; but 
whilst physical .geographers remained under the dominant idea 


ee ee ee 39°, they 
could not fully recognise its impo tance. 

These doctrines have been fully tested by. the very numerous 
and careful temperatore-soundings taken m eater ia F 
tion; and the result has been not merely to them ın 
every particular—eo that they may now take rank as estab- 
ished facts -but also to show that a temperature 24° below 
the freexing-point of fresh water may prevail over the sea-bed 
in a region far removed from the Polar, and that even this 
extreme reduction is by no means ic to the existence 
of animal life in great variety and 

AH the tem of the Porcsigers expedition were 
taken yrith sae rar loony GOA. erage cain espa of pressure by 
the enclosure of the bulb o each ingtracieit in ka cuter baib sealed 
round the neck of the tube; about three-fourths of the intervening 


space being filled with spirit, but a small vacuity being left, by which 
any reduction in the capacity of the outer bulb is prevented fiom 
communicating pressure to the inner. This plan of construction, 
which was ested by Prof. W. A. Miller, has been so muc- 
cessfully into practice by Mr. Casella, that thermometers 
thus protected have been subjected to a pressure of three tons on 
the square inch, in A E Shapes devised for the 

without undeigoing more a very slight elevation, of which 
a part, at least, 1s attributable to the heat given out by the com- 
pression of the waterin which they were immersed : whilst the 
very best thermometers of the ordinaa 7 construchon were affected 
by the same pressure to the extent of 8° or 10°, the elevation in 
some instruments reaching as much as 50° or 60°.* Two of these 
protected Miller-Casella thermometers were used in each obser- 
vation, and they always within a fraction of a degree. 
The same pair wes used ughout the expedition; and not- 
withstandmg that they were used for 166 separate observations, 
in which they travelled up and down nearly 100 miles, they came 
back in ectly order; a result mainly due to care 
with which they weie handled by Captain Calver. It may be 
affirmed with confidence that the temperatures which they 
indicated were correct withm 1° (Fahr.); anapproximation quite 
near enough for the scienbfic irements of the case. 

In order to connect the work of the Jorcagune with that of 
the eet | expedition, it will be desirable to commence 
with the third cruise of former, in which a detailed survey 
was made of the a E tee tad e a Aa 
latter. In this croise bottom-soundings were taken at thirty- 
sx different stations, at depths varying 100 to 767 fathoms ; 
of these, seventeen were in the cold area and fourteen in the 
warm, whilst five exhibited intermediate temperatwies, in ac- 
cordance with their border position between the two. order 
to ascertain whether the imum temperatmes thus obtained 
were really the temperatures of the bottom, senal soundings were 
‘taken at three stations, of which one was in the warm area 
and two in the cold—the temperature at different depths between 
the surface and the bottom being ascertained by successive 
obeervations, at the same points, at intervals of 50 or 100 fathoms. 
All these results extremely well with each other; and 
they closely ed with the fifteen observations made in 
the La expedition, when the mite correction for 
pressure (from 2° to 3° accordmg to the depth) wes applied to 
he followin general summary of th 

0 of these iesults bii into 
marked. es a e conditions of the warm and eal aed 
which occupy respectively the W.S. W. and ELN.E. portions of 
the Channel between the north of Scotland and the Faioe Is- 
lands, and lie side by side in its midst. 

The surface-tem may be sald to be everywhere neaily 
the same, vir 52°; the variations above and below this being 
attributable either to atmospheric differences {as wind, sunshine, 
&c.) or to difference of latitude. Alike m the warm and the 
cold areas there was a fall of from 3° to 4° in the first 50 
fathoms, bringing down the temperature at that depth to 48%. A 
slow descent took place nearly at the same rate in both areas 
through the next 150 fathoms; the temperature in the warm 
area at the depth of 200 fathoms being 47°, whilst in the cold it 
was 45°7°. It is below this depth the marked difference 
shows iteelf For whilst in the warm area there ıs a slow and 
pian Se ee descent in the next fathoms, amounting to 

four degrees in the whole, there is in the cold area, a 
flescent of fifteen degrees in the next 100 fathoms, bringing dpwn 
the temperature at 300 fathoms to 30 8°. Even this i not the 
lowest; for the senal soundings taken at depths intermediate 
between 300 and 640 fathoms (the latter being the greatest 
depth met with in the cold area, midway between the Faroe 
and the Shetland Islands) showed a further ive 
descent; the lowest bottom -tempeature met with bemg 
296%. Thus, while the temperature of the superficial stratum 
of the water occupying the cold area clearly indicates its 
derivation from the same source as the general body of water 


occupying the warm the temper ture of the deeper statum, 
which may have a thickness of moie than 2,000 feet, 


* See Prof W A Miller's “ Note upon a Self R isteri Thermometer, 
adapted to Doep Sea Soundings" ka l Procesdings of iha Royal Saty. 
Jum 1:7, 1869 —The mme principle had been appited m thermo- 
DOGY cted under the direction of i uoy, the space 
between the two bulbs, however, bamg occupied mth mercury instead 
sprrit , however, to tmparfi thertr 

ce was pot satisfactory, and they were found very lable to 
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from the freezing point of fresh wate: to 2$° below it 
Between the two is a stiatam of intermixture of about 100 fathoms 
thickness, which marks the tranmtion between the waim super- 
ficial layer and the body of fngid water which occupies the deeper 
part of the channel. 

The shortest distance within which these two contrasted sub- 
marine climates were observed at correspondmg depths, was 
about 20 miles; but a much smaller distance was sufficient to 
produce it when the depth 1apadly changed. Thus near the 
"southern border of the deep channel, at a depth of 190 fathoms, 
the bottom-temperatuie was 48°7°; while only mx miles off, 
where the depth had increased to 445 fathoms, the bottom-tem- 

iature was 30°". In the first case, the bottom evidently lay 
fhe warm superficial stratum ; whilst in the second it was over- 
flowed by the deeper fngid stream. 

It seems imposmble to account for these phenomena on any 
other hypothesis than that of the direct derivation of this 
frigid water fiom the Aicte basin. And this agiees very well 
with other facts obse:ved ın the course of the explorahon 
Thus (1) The iapid descent of temperature marking the 
“stratum of intermixture”’ begun about 50 fathoms nearer the 
surface in the most northerly portion of the cold area 
examined, than it did in the most southerly, as might be expected 
fiom the nearer prommuty of the cold stream to its source.. (2) 
The sand covering the bottom contains particles of volcanic 
minerals, probebly brought down fiom Jan Mayen or Spitz- 
bergen. (3) The Fauna of the cold area has a decidedly Boreal 

n many of the animals which abound in it having been 
hitherto found only on the shores of Greenland, Iceland, or 
Spitzbergen. 

Although the temperatures obtained in the warm aieas do not 
afford the same sti evidence of the derivation of its whole 
body of water from a southern source, yet a careful examination 
of its condition seems fully to justify such an inference. For the 
water at fathoms in lat. 593° was only 2‘4° colder than 
water at the same depth at the northern border of the oa dl 
Bucay, in a latitude more than 10° degrees to the south, w 
the surface-temperatuie was 62°7°; and the approximahon of 
the two temperatures is yet nearer at still greater depths, the 
bottom-temperature at 767 fathoms at the former stations being 
414°, whilst the tempeiature at 750 fathoms at the latter point 
was 42'5° Nov, as it may be certainly affumed that the 
lowest temperature observed in the warm ares is considerably 
above the isotherm of its latitude, and that this elevation could 
not be maintained against the cooling influence of the Arctic 
stream but foi a continual supply of heat from a warmer legion, 
the inference seems inevitable that the bulk of the water in the warm 
area must have come thither from the S.W. The influence of the: 
Gulf Stream proper (m by this the body of su ted water 
which issues through the “ Narrows” from the Gulf of Menco), fit 
reaches this locality at all—which is very doubtfil—could only 
affect the most superficial stratum ; and the same may be said of 
the surface-drift caused by the prevalence of south-westerly 
winds, to which some have attributed the phenomena usually 
accounted for by the extension of the Gulf Stream to these re- 
gions. And the presence of the body of water which lies be- 
tween 100 and 600 fathoms’ depth, and the range of whose tem- 
e ts from 48° to 42", can scarcely be accounted for on any 
other hypothesis than that of a great general movement of Equa- 
torial water towards the Polar area; of which movement the 
Gulf Stream constitutes a peculiar case modified by local condi- 
tiony In lke manner, the Arctic Stream which underlies the® 
wam superficial stratum in our cold area, constitutes a peculiar 
case, modified by the local conditions tobe presently explained, 
of a pesat general movement of Polar water pags the Egue- 
torial ares, which the temperature of the deepest parts 


of the great Oceanic nearly to the oe 
W. B. CARPENTER 


6 
SOCIETIES AND ACADEMIES 
LONDON 


Boclety, March 3. — The following pe wwere 
Observations of Dip and 








Royal 
read :—‘‘ Results of the Mon 
Horizontal Foice, made at the Kew Observatory, from April 
1863 to March 1869 inclusive.” By Dr. our Stevwait. 
“S pic observations on stars and nebule made with 
the Great Melbourne Telescope." By A. Le Sueur. ‘On the 
nebula of Argo, and on the spectrum of Jupiter.” By A. Le 
Sueur. We shall return to these papers next week, 
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Geological Soclety, February 18 -—- Annual general 
meeting, Prof T. H. Huxley, president, m the chair. The secre- 
tary read the Reports of the Counal, of the Library and Museum 
Committee, and of the Auditors. The general postion of the 
society, as evinced by the state of ita finances, and by the œm- ° 
tinued increase in the number of its members, was stated to be 
very satisfactory. In presen the Wollaston Gold Medal to 
Joho Evans, Esq,, for transmimpon to Al G. P. Deshayes, the 
president requested him to t it to M. Deshayes as dn 
expression on the part of the Geological Society of the mgh est- 
mation in which his services to paleontology and geolagy, 
especially in regard to the clasmfcation of the t formation, 
are held by the geologists of this country; adding, that six years 
ago the council of this society demonstrated the intmest which it 
took in M. Deshayes’s valuable investigations by awarding him 
the Donation-fond. Now that those researches, commenced just 
fifty years ago, are completed, and the labours of a life devated 
to science aie crowned by the publication of five great volumes 
containing degmiptions and figures of all the mollusca of the 
Paris basin, it has seemed to the Council a fitung opportunity for 
bestowing the highest honour at its disposal upon the pupil, 
editor, and continuator of Lamarck, and the worthy successo- of 


his t master in the Chair of Natwal History in the Muséum 
d' ire Naturelle, Mr. Evans acknowl on the part of 
M. Deshayes, the award of the Wollaston Medal, and read a 


letter from M. Deshayes expresmng his sense of the honour con- 
ferred upon him. The president presented the balance of the 
proceeds of the Wollaston Donation-fund to Mr. Evans, for 
transmission to M. Rouault, Keeper of the Geological Museum 
at Rennes, in aid of his researches upon the Paleciitols of 
the Devonian and Silurian Rocks of Bilttany, and mapa LNG 
the cosmopolitamism of science was well PP by the fact 
that all the honours at the disposal of the society this year are 
gladly accorded to foreigners — The Piesident then read his 
anniversary address, aaa by biographical notices of deceased 
Fellows, includ rof. Brayley, F.R.S. ; Dr. Hermano von 
Meyer; Dr. B. Shumard; Dr. R: F.R S. ; Prof. Giahom, 
F.R.S. ; Prof. Jukes, F.R.S. ; Dr. W. Clarke, F.R.S. ; Mr. 
J. W. Salter; the Vicomte d'Àıchiac &c. The ballot for the 
council end officers was taken, and the following were duly 
elected for the ensuing :—President: Mr. Joseph Prest- 
wich. Vice-Presidents: Sir P. de M, G. Egerton, A, G, 
Godwin-Austen, Sir Charles Lyell, Bart, Warrington W. 
Smyth. Secretaries: P. Martin Duncan, John Evans, Foreign 
Secietary: Professor D. T. Ansted. Treasurer: J. Gwyn 
Jefhe Council: Prof. D. T. Ansted, William Carruthers, 
W, Dawkins, P. Matin Dancan, Sih P. de M. G. 
Egerton, John Evans, David Forbes, J. Wickham Fiower, 
Capt. Douglas Galton, R. A. C. Godwin-Austen, Haivey B. 
Holl, J Whitaker Hulke, Prof, T. H. Huxley, J. Gwyn J 
Si: Charles L George Maw, John Carrick M Prof. J 
Moms, Joseph Prestwich, Warnngton W. Smyth, Rey. W. S, 
Symonds, Rev. Thomas Wiltshire, Henry Woodward. 
Zoological Society, February 24.—Dr. E. Hamilton, V.P, 
in the chal. A communication was read from Mr. R. Swinhoe 
containing some information on the subject of the exact locality 
of the Amherst’s pheasant (Thaumalea amthersiia), which was 
stated to be the mountains between the Chinese provinces of 
Sechuen and Tibet.—A letter was read from Sur George Grey 
in reference to Professor Owen's communication of a letter rom 
Dr. Haast read at the previous meeting. Sir G. Grey was of 
opinion that there were good grounds for believing that the 
Dinornis had been extirpated fry the direct ancestous of the 
present race of Maories.—A second letter was read addressed 
to the Secretary by Mr. W, H. Hudson on the omithalogy 
of Buenos Ayres.-—-Mr. Sclater exhibited a en of a new 
lemur, which had been lately discovered by Mr. Van Dam in 
North-eastem M , aud had been named by Mr. Pollen 
dassanus.—Messra, C. H. T. and G, F. L, Marshall” 
1ead some notes on the classificahon of the buds of the family’ 
Capitoinsda,—Two communications were read from Mr. R 
Swinhoe on the white wag-teils (Afefact/a@) of China, and on a 
new species of Accentor fiom N China proposed to be called. 
A. erythrepygius.—Mr. P. L. Sclater read a paper on the deer 
in the Society’s menagerie, amongst which there were 
stated to be exam of several recently described and 
litle known species. Mr, Sclater concluded his aie wi 
remarks on the arrangement and the hical [bution 
of the Cervida, and ın particular of the species of the genus 
Cervus, The total number of Cervi recognised as probably’ 
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valid specics weie twenty-thice in the Old World and seven- 
teen in the New World. 


Chemical Society, March 3.—Prof Wulliamson, F.R.S, 
~piesident, in the chair. Mr. Ch. P. Sandberg, of Stock- 
Bis was elected a fellow of the society. The first paper was 
by Dr. Gladstone on ‘‘ Refractio uivalents,” to which we shall 
return. The next paper was by D udichum, on ‘‘Kiyptophanic 
Acid,” a normal ingredient of mne, The substance is 
obtamed from the piimary material by first forming its ume 
salt, transfoiming this by nentral lend-acetate into lead-kiypto- 
hanate, and decomposing the latter by sulphuretted hydrogen. 
tophane acid is an amorphous, gummy mass, transparent 
and nearly colourless, It forms salts with the alkals, the 
alkaline earths, and other metals Mercurie nitrate produces 
in the aqueous solutions of its earthy salts a white precipitate ; 
the ordinary analysis for mea is thus shown to be lable to 
crror. The acid is dibasic, and has the formula CH NOp 
but in some instances it may be viewed as tetrabasic and in that 
case its formula must be wntten Cro High gO1 5 


Linnean Society, March 3.—Mr, J. E Howard read a 
paper by Mr. Broughton, chemust to the cinchona plantations in 
the Madras Presidency, “On hybridismtion among cinchonas.” 
He believes that the sub-varieties of Crnchona offcinals are 
ptimanent, but that hybrids can be arnficaally obtained, although 
they do not occurin nature. The cinchona hes long been known 
ie belo to the class of dimorphic plants. In the discussion 
which followed Dr. Andeison, supenntendent of the Botanic 
Gardens at Calcutta, gave some interesting particulars of the cul- 
tivation of cinchona at the Daneeling plantations,—-Dr. Hooker 
read a very inte:estmg and ig wale communication from Sir 
Henry Barkly, Governor of Mauntius, on the ‘‘ Fauna and 
Flom of Round Island,” a very little-known dependency of that 
colony. Although only about trenty-five miles from Port St 
Lows, and the int sea not more than 400 feet deep, both 

lants and animals differ not only in species, but also in genera, 
hor those of the Mauritius, The explonng party were only in 
the island one day, but during that time they captured four es 
of snakes and seyeinl lizards, no species of either family 
found in the Mauritius. The msects and shells obtamed were 
also peculiar, one of the latter being a C ma, Of flowenng 
plants only twenty-four species were collected, but of these more 
than half were not natives of the Mauritius, including three spe- 
cies of a Fundanns, or screw-pme, and two species of 
ebony. One of the palms is between thirty and forty feet high ; 
another is simular to the Mauntian Areca alba, but different ; and 
a third has a most remarkable bottle-shaped stem. Round Island 
is only about three miles in circumference and one and a quarter 
across. It consists of a mound of tufa about 1,000 feet in height, 
very little vegetation being found in the lower part. Sir IL 
Barkly believes the area to be one of elevation rather than 
snbeidence. 

Royal Archmological Institute, March seine following 

were read :—‘‘ Remarks on a piece of Roman sculptus, 
found at Sens, and 1epresenting fresco painting.” By Mr. J. G. 
Waller.—‘'On the Emerald Vermecle of the Vatican, with notices 
of other ancient tures of Our Saviour.” By Mr. C., W. 

i ALA. On an ancient Alms-box, found at Browne’s 

Hospital, Stamford.” the Rev. C. Nevinson, warden of the 

ita Among the objects exhibited were a drawing of a 
leaden vessel contarung Roman coins, found in Cornwall, by the 
Hon. W. O. Stanley, M.P.—Fregment of Anglo-Saxon M S., 
found at Stamford t, Worcester, by Sir T. E. Winnington, 
Bart.—Silver plate engaved with histoncal and allegorical 
subject, three poitiralts in Dresden poicelain, by Mr. Octavius 
Morgan, M. P —-Stone and bronze implementa, found in Lincoln- 
shire, by the Rev. E. Jarvis. 
- Anthropological Society, March 1.-——-Dr. Beigel, V.P., in 
the chair, Mr. Robert Wright and Dr. Hillard, were elected 
Fellows. ‘‘On the Circasman slaves and the Sultan’s harem.” 
By Major Miullmgen. The author showed by what means the 
Turks msured to themselves in former days a supply of white 
slaves, so as to recruit their armies and their harems. The facts 
stated by the author mith to the slave-trade seemed to 
prove that, from the highest to the lowest, all the ladies of Con- 
santinople, those at least who have capital to invest, are 1egular 
slave-dealers. The author subsequently showed that the use of 
white slaves is a necessity for Mussulman nations on religious, 
social, and T Raita! Aap be oe women 
under subjection and in a state of seclusion ; while politically it 


NATURE 


491 


ig indispensable for the maintenance of the icigning dynasty, 
whose matirmonial alliance with any other but slaves is ogainst 
the statutes of the empire. A description of the lio then 
followed, its organisation being accurately exposed, while ample 
details were given concerning the wives and odaliusks of the 
Sultan, In the lio the lot of the Circassian slaves was said 
to be better than that which befalls the geneiality of slaves ; 
there they are provided with e ing, and can attain high 
honours and power. The systém was condemned by the author 
on account ap being a sowce of rnin and depravity for both 
slaye and master. The author maintained that it is impossible 
that the Turks should seriously think of doing away with slavery 
for the 1enson {hat it is so much a part of the social and political 
edifice, that an attempt to alter the existing state of things would 
inevitably hasten its downfall. In conclusion, he said that if 
the Turks, instead of impoiting women and Be pa an 
slaves, had given thelr minds to peopling their half-deseit 
aenn B an ae of hardy and industrious men, Tukey 
might be now at the of the civilised countries of the earth. — 
ALr, E. Charlesworth exhibited some remarkable flint implements 
from Honduras. 


Royal Geographical Society, February I4 — Sır R. 
Murchison, president, in the chair. ‘‘On the Runn of Cutch 
and neighbouring regions.” By Sir Bartle Frere. The author 
defined the region as a b belt of country between the 
Indus on the west and the Arivalli Mountams on the 
east, extending from the Himalaya to the Peninsula of 
Cutch on the Ocean ; the length was about 6oo miles, 
and its breadth varied from roo to 150 miles. The southem 
portion, called the'Runn of Cutch, forms a level plain 150 miles 
in | distinguished by the ls absence Er It 
forms, during the ter pait of the , & plai sand, 
saturated with a on Shick the hooks of ee and camels in 

make scarcely any impression, It ıs so level that a 

eavy rainfall remains like a vast slop on the surface, and is 
blown about by the wind until it evaporates. During the south- 
west monsoon, however, the high tides flow into it and cover it 
with water to the depth of one or two feet. Travelleis and 
caravans over it, but are sometimes lost, for there are abso- 
lutely no landmarks; the is somewhat lessened on the 
side of the hills of Catch by a bencon-fire which is regularly 
lighted a Mahommedan family there settled, to whom has 
descended the religions duty of thus guiding the wandering tra- 
veller over this desolate waste. The surface remains damp even 
ın the driest season, and the soil never pulverises. Murage and 
other ing atmospheric phenomenn are common in this 
singular district. North of the Runn the desert waterless tract 
is called the Thurr. The whole region slopes very gradually 
from the sub-Hiumalayan ranges, between the Jumna and the 
Sutlej, towards the south-west. The rivers descending from 
these lower ranges disappear as they advance into the desert, and 
none of them reach the Indas. e Thurr is covered with a 
constant succession of sandy mdges, nsing as high as 200 feet 
above the valleys, and the aspect of the country is that of a bil- 
lowy ocean conveited Into sand. In disticts where rain falls 
and where the {inhabitants have dog wells, some of which ne 
300 feet deep, there are cultivation and settlements ; but the son 
is throughout sandy, and over the whole region not a stone can 
be fi that 1s not imported. That part where there is a hard 
level plain with abrupt san is called the “Put” Sır Bartle 
elieved that the natrve terms of ‘‘Runn,” “Thurr,” and “Rut,” 
ae be adopted in physical geography as denoting varieties of 
plain which are totallyeunlike savannah, prairie, steppe, pampa, 
or any other known descnption of land-surface. Travellers 
in attempting to cross the Thurr are subject to sudden death, 
not, as might be supposed, from the effects of sumstroke, but 
from some condition of the atmosphere connected 
with the intense beat and the nature of the soil, most of 
the fatal attacks after sunset. The Runn of Catch 
and the region north of it are much subject to volcanic 
disturbance, The great earthquake of 1819 is still remembered 
by the inhabitants ; It was described by Lieutenant Burns, in an 
admirable paper on the Indus, read before the Royal Geographi- 
cal Society in 1833. Su Bartle wos inclined to attnbute the 
singular levelness of the salt-plain of Cutch to the great fie- 
quency of slight shocks or tremors. ing earthquakes, mounds 
are thrown up some ten or twelve mules in length, and of con- 
siderable height, formed, Sir Bartle believed, by a crack or fissure 
of the surface at right angles to the direction of the earthquake 
wave, one lip of the fissure being tilted up and overlapping the 
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other, so as to form a Small craters and hillocks of 
ejected sand are sometimes ormed on the surface of the Runn, 
and afterwards subside again to the level of the plain. Dry beds 
of rivers aie traceable out the desert tract to the north. 
From the difficulties of access to the Thurr, it had been for cen- 
turies the of to remnants of various races and nations 
who had Invaded or succumbed to the fortunes of 
war, Here are still found ens of the wild Bheels who 
claim to be the autochthones and whose blood is essential to 
every solemn ceremony of the Rajpoot dynasties ; Coolies, 
who are anterior to the earliest Hinfoo i ; Juti who 
are mid to be of Scythian origin and are over 
forsake their ancestral occn Sa as breeden Gh atile Hinge 
of every tribe and caste aro here found, and representatives 
are seen of later Belooches, Ai Kurds, 
Arabs, and even Turcomans. One tribe of i 
the Sodas, retain thelr primitive custom bringing uP 
female children, and, in consequence, all the in 
where female infanticide had become established, 
ee O a 


have had for 

settlements. e Soda chiefs have therefore 

nections among their wealthy sons-in-law ; but, though they ates 
paya round o visits among them, they are said never to exchange 


their lives of freedom and simplicity, ın the desert, for the 
of Rajpootana. In the discussion which followed, Lord Napier 
of ee ee 
Frere suggested, when Commissioner of Scinde, had Papi 
execution at the time, a great alteration for the better by 
this tıme have taken place in the desert tract which he had 
described. -—-The following new fellows were elected :— Rev. 
A een |e U, E. Hutchins, J. Irvme, ; 
Joseph Madre, Commander Noel Osborn, J. N. 
Robertson, Joseph ae Henry Stilwell, Charles Stenning, 
Tone Wile Wilton. 


February 28.—Sir R. I, ag ava E the chair. 


The following Fellows were elected :—Donald Butler, Com- 
mander George ML pip al A. M. Browne, W. L Barclay, 
F. W. Buxton, Lientengnt E. F. Chapman, Colonel 


Dr. Re tiled RAL} 
Charles EK. Law, the Hon. H 


W. C. Midwinter, WCM Lieutenant- 
Colonel George W. Raikes, Right Hon. Sir John wW. A 
Wh 

(OK Visit to Yarkand and Kaskgar.” By R. B. Shaw. The 
author commenced by sa that the common ides of Tartary 
vras that of a succession, of vast over which hordes of 
barbarians wandered at will with their cattle and tents. He had 
found the widely different. It was a well-culttrated 
country, con fl 


cities of more than 100,000 in- 
civilisation are carried on. 


country are exhibited. In 
l with endowments in land, for the education of students of 
aine me et ee aaee a overy street contains 2 pri- 
ool attached to a There me streets for 
teen fades In one street will be found the silks of 
in another the cotton and prints of Rusne, while 
‘will contan robes of both three or four 
ef which quake du the ordinary dress ofethe T inhabitants, 
In some streets all kinds of es are sold: others are set 
apart for the butchers, who atter a choice of horse-flesh, camel, 
beef, or mutton. The first is rather a luxury, but the two lest 
aie ‘most abundant, selling at about one penny agit The 
E E 
the bread. The greengrocers present 


can 


where the urns are ever steaming, and cating-houses 
in ce. Such is the manifold life of this ay gar 


nation ; li a life of its own, making history 
loka upon European politic wit the same rence with 
wiih its’ or havo bees by ux. The author, who 


made his jo ‘with the view of opening the way for 
expecially in tes, between India and Eastern Turkistan, deacaibed 


the manner of his reception by the Goremor of Yarkand, and 
the Ateligh Gharee, the ruler of the country, then resident in 
ee ee ee 
ductive region con a population variously estima - 
from 20 to 6o millions. Andijanis occupy the chief places 
in the administration, and ft the strength of the arm = 
their attitude towards the asia: a rey ondio 
and they are looked u not uerors, but as brothers 
faith and who have delivered them from the yoke of wn- 
believers and idolaters. ‘The Yarkandis are y addicted 
to commerce and the arts of peace, while the Usbeks of Andijan 


piel eg in administration and arms. 
the same which is essentially that 
a a urks of Constantinop Ataligh, Yakoob Beg, 
Mr, TETE ASLA ETA: int 
energy. Merchants from India are to frequent 
and ıt only required the removal of a few obstacles fn the 


coxnires subjek to ou wa inifuence to open ont a Sed for wade 
of which it would be difficult to over-estimate the importance, 
The whole region forms a vast clevated besin, in Central Asia, 
ET af tit ce ered E fearhng at city ae 
a snow mountains, in man 

ieee ee Ga the coat it os at 
the sandy desert of Gobl, which it from All 
R a A as aad a ee Te Gg ae 

as there is little or no rain, 
The beau- 


Chefoo 
f the an anthor’s reception at Kio-foo, the city of Con- 
his examination ees eae, he reas loc 


fees af Connie Gan 
the magistrate’s office is hereditary in 
the family. The result of the anthor’s acquired 


zJ 


Royal Institution of Great Britain, March 7. — Colonel 
Lep oe ai ee E a 
Christian of -Holstein was elected an 
rai cigs J, Congreve G. H. Darvin, F. Buxton, J. T. 
Clover, Rev J eey HE Home J, Haldeworts Lec. 


a 
Crise, $ ae fies TP 
Rih ye Pechal, P fn G, 


Colonel G. trea 


F. 
a Phillies MR. 
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Saddeman, G. Stone, A. A. de Lille Stickland, C. B. Thur- 
ston, the Hon. J. G. P. Vereker, Mrs. Michael Wills, and EL 
Woods, were elected members of the Royal Institution. 


CAMBRIDGE 


Philosophical Society, M 7.—~The following communi- 
cations were made to the society f—‘‘ On the Centro-surface of 
an Ellipsoid,” by Prof. Cayley.¥ ‘‘On the correct expressions 
for the renstance which bodies experience whilst moving in gases 
and liquids: with a description of the verifying expeiments,” 
by Mr. Potter. 

DUBLIN 


-~ Royal Irish Academy, Febuary 14.—Rev. J. H. Jellett, 
president, in the chair. The president read a paper entitled 
‘Reseniches in the application of Optics to Chemustry,” No. 1, 
t Combirtations of Nitric Acid wi ia,”-—-A letter from 
M. De Viemes Kane, was read, descuibing the circumstances 
unde: which the large stone implement and the curious wooden 
vessel, which he had presented to the Academy's museum, 
through Dr. Stokes, were found.—The secretary read a 

tion by Mr. R. R. Brath, of an Ogham inscribed stone at Kiltena, 
county Waterfoid. 


PARIS 


Academy of Sciences, Februsiy 28.—M. A. Trécul pre- 


there is ‘‘no unity of constitution, ciculation, cairn apa 
view he 


PREA ie tee caida, several species of Aspidine and Aspe- 
is germanes, Adiantum tenerum, Scolepen- 
aries Mise Casa eficinarum, end p iaren ae 

Opes ee ecchi on the 
modifications produced by magnetism in the t emitted by 


rarefied gases, was read. In this the author some 


ra seta a peti Pagar el bone cera et upon 
Germsler’s tubes. He stated that when a tube is between 
o1 close to the poles of the electro-magnet the light is condensed 


towards the part of the tube most distant from the magnet, so 
that instead of a diffused light a bright streak is visible. The 
effect was said to be very curious, appearing as if the gas 
itself was displaced, and resembling the great movements of the 
streamers in the Auroia Borealis ¢ more brilliant light gives 
a more brillant and distinct spectrum, and the author stated that 
when the gas has a double , the two are pro- 
duced sepsrately—one fiom the brilliant of the tube, the 
other from the parts nearer the magnet. e author iemarked 


that the effect of etism was as if. it narrowed the tubes. 
He asaibed it to a repulsion of the rarefied due to dia- 
magnetism, M. Dumas remarked that XL de la Rive had been 


carrying on some ents of a like nature, the results of 
which ae not yet Paints but he believed that in some points 


they coincided with Father Secchi’s—In a memoir on the 
spectra of vaiious kinds of mmple bodies, M. Dubrunfant 
ascribed the double spectra obtained fom some vacuum tubes to 
impurity in the gases employed, and mdicated some other sources 
of error. Ho referred especially to hydrogen. He also noticed 
that variations of tem may cause anomalies in A adep 
analysis, mr oaks bras peat Scorn eae made 
to appear and dissa by raising owering the tem 
—~Notes of Ry ema aie lane of propylic, batylic, and amylic 
aldehydes were presented MM. i Pierre and E. Puchot 
Their researches related chiefly to the temperatures of ebulLtion 
and densities of these bodies, as to which their results differ 
considerably fiom those of fmmer wnters.—In a memoir by M. 
Gustave Lambert on the experimental determination of the form 
of the thet gentleman proposed a amplification of the 
method of o on by means of the pendulum, and a ready 
means of m ing a base-line. He submitted his methods to 
the judgment of the Academy, intending to employ them, 
apres in the projected Fiench Arctic n — M. 
y communicated a report by MM. Wolf, André, and 
Capitaneano, on a bolde observed by them at the Pans Obser- 
yatory on the 26th February.—-This meteor started from’ between 
a-and B Cams miners, and passed asa yellow streak between 
Sinus.eand § Cams majoris, when it took the form of a very 
brillant, bluish white Ball about-5 in diameter, followed by‘a 
bioad ycllow tail, near y Carus saporis, it burst into several frag- 
ments and disappeared, The phenomena commenced at 9° 357 20! 
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and lasted about 3 seconds. Nosound was heard.—Al. F. Lucns 

resented a note relating to the physical state of bodies; M. H 

ontucel a memoir on Gauss’s method for the reduction of tri- 
nominal equations; and M. H. Saimte- ClaieDeville a note by 
M. A. Martin on Léon Foncanlt’s “method of antocollimation” and 
its application to the mvestigation of parabolic mirrors. —M. H. 
Caron communiceted a note on the solution of reductive gases 
by iron and carburets of iron in fusion, in which he ted a 
cause of the spiting of cast-sterl and iron in cooling i. 
H. Sainte-Claire Deville made some remarks on this peper.— 
A memoir on the oxidahon of iron by Mr. P. Crace Calvert, was 
read; from his I he concludes that it is the pre- 
sence of carbonic acid in the air that canses the of iron. 
~~ M. Chevrenl made some remarks npon this paper.—A note on 
the dissociation of ammoniacal com da, by M, F. Isambert, 
was presented by M. H. Sainte-Cllaire Demnlle. —The author 
noticed the compounds formed by the sulphates of minc and 
cadmium wilh geseous ammonia, and the tensions of the 
ammoniacal gas set free frum these compounds by the 





in Birds,” in which he 
descnbed the mode of origin and di lon of the secondary 
bronchial tubes, which, he stated, terminate in a single tertim y 
tube, and this in its turn unites with the extremity of another 
tube. This applies also, according to the anthor, to 
the lateral tertiary tubes—M. Elie de Beaumont communicated an 
extract from a letter of M, Prost giving an account of earthquake 
shocks experienced at Nice, and con a journal of shocks 
observed during the years 1866—1869.—M. H. Sninte-Claure 
Deville presented a note by Father Denza on an Aurora borealis 
and some other meteorological phenomena observed in Piedmont 
on the 3d of January, 1870, 


BERLIN 


German Chemical Society, February a9.—C. Liebermann 
communicated the result of his researches on of which 
large quantities have lately been obtained from tar, He 
has specially devoted attention to the chinone of chrysene, 
obtamed by oxydising this hydro-carbon. The col pro- 
pertes of substance are very inferior to those of its 
anthracene.— C. Scheibler reported on betain, a base he obtamed 
from beetroot-julce, or molasses. ‘The young roots contain con- 
siderable quantites of this substance, and certain molasses 
phat rea 3 P t of it. The bese hes been found 
iden with o discovered in the brain, in eggs, 
Se; by Leioriech: de le uot pouccous, ahd yids ell cry 

salts.—H. Wichelhaus determined the vapordenmty 
of chloronidtnide of phosphorus, thus proving the correctness of 
the formula PN, Cl, which had alread been Tully established by 
Gladstone and Holmes. —C. Rammels delivered 2 lecture on 
meteorites, glymg a succinct and interesting history of these 
remaikable ies, the existence of which had been ed as 
a supeistition up to the end of the last century.—-Mr. Gordon has 
Resets’ and Magnus’ salts containing ethylamine, 
anilme, and toluidine in the place of ammoma—T. Thomsen of 
Co sent a paper on the heat of combination. The heat 
produ by adding-an acid to a base attains the maximum 
when the latter 1s nentralsed by the former. Based upon this 
observation, the author concludes that ‘sulfhydric acid must 
be monbesic, a startimg fact, which in to be {pily 
confirmed appears to need further examination—Two papeis 
were sent in after the dast meeting of the society, and printed 
in the abstracts of that meeting. One is by Keknid, on the 
substance described as chloraceten. The author proves the 
non-existence of this substance, a solution of oxychloride of 
carbon in -aldehyde having been taken for a chemical ındi- 
vidual. e other paper is by Ceck, describing the combustion 
of part of the Boh diamond, and removing any uncer- 
tainty concerning {ts nature, 

German Geological Society.—-At the February meeting Dr, 

DE deer eae composition of Karpholithe from the meta- 
ic o 


m T Biscaroda, in the Harz Mountains. Hauchecorno 
and Meyne reported on borings made at Stade forrockenlt. Its 
discovery was antici certainty. ig reported on 


the borings made at Spurenberg (thirty Ly ay Sy where 
i discovered two years ago. The bo 

is now 2,630 feet deep, 2,347 of tire h one layer o 
pure rocksalt! The temperature was ionnd to be 31° 5’ C, at 
the bottom. 
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VIENNA 

Imperial Academy of Sciences, January 20, ~The Ministry 
of Commerce called upon the Academy to appoint a member 
to the reproduction of the French standard meter, 
and also adel a nautical instrument for the correction of the 
course of vessels, invented by Carl Zamara.—A note by Prof. 
G. Hinrichs of Iowa, on the structure of quartz, was communi- 
cated by Prof. von ee —~eProf. p Mach communicated 


the results of an in y M. C. Neumann u the 
vibrations of a oe er the baw: His results for most 
part Sonin Helmho on theoretical ‘views.-—Dr. Boué ted 


me a tle map of the valley of Sutchesa, and 
upon its peculiarities. ——Dr. A. Friedlowsk 


communi- 
cated a memoir on three cases of angmentation eal 
and tarsal bones in man.—Prof. F. Simony gave a comperative 
account of the conditions of temperature in Lakes of Hall- 


statt, Gmund, and Langbath, at different depths, and Dr. J, 
Hann presented a memoir on the decrease of tem with 
elevation on the surface of the earth.—-The table of the meteoro- 


ices ran Sen late observations at the Central Observatory 


of December last was also communicated. 


P .—Memous wame read by Prof. Rochleder “ On 
some co matters from Madder,” and by M. A. von 
Miller-Hauenfels on “The dualistic functions,” and “On the 


electrical current which ‘appears to stand in relation to endos 
mose.” Dr, L. J. Fitzinger communicated the second and 
concluding portion of his “‘Critical revision of the family 
of the »” in which he treats of the genera Artes, 
Rhinolopkeus, Rhinonycteris and Aguas. — ‘‘Investgation of 
the white mustard seed.” By Professor H. Will In place 
of the myronate of eee ee 
is in white musta -an analogous body mnalbin which 
splits up into sugar or ng p ene compound.and acid. 
sulphate. The TP compound is not volatile, it 
contains an e akrinyl C,H, 0, The acid sul- 
phate contmns m plies T tassium si The sulpho- 
cyanide of akrinyl freed from sulphur and treated with 

when in the state of nitryl yields ammonia and a salt of the 
acid CgH,O,, which melts at 136° C, and 1s not identical with 
any known acid of the same formula. 

Geological Institution, February 15.—-Herr von Haner in 
the chair. Prof. von communicated the results of 
his study of the fossil flora from the environs of Berlin, Bohemia. 
Neatly hye hundied species have been determiued trom 0x bela of 
different age. The oldest of them—the freshwater-chalk. of 
Koetenblatt and the stata of Kutschlin—correspond with the 
Aquitanian series ; the plastic clay of Priesen, as well as the clay 


an spheromdent of Languagerd, so the adde part af the 
Miocene formaton. o menilites and opales of the Sichrow 
, as well as the shists of Sobrusan, contain-the plants of 


the series. Her Flanenschild pointed out that the 
existence of layers of the so-called Alpine chalk (Alpen- 
kresde), the mud of glacers, which eroded the dolomitic rocks, 


indicates the existence of old glaciers in the Alm: and Stelerling 
valleys, Upper Austria. This mud consists, therefore, of car- 
bonate of lime and carbonate of and, when burnt ata 
low tem gives a good hydianlic cement.—Herr. Ch. 
Paul exhibited detailed sections of the small mountain range 
Homonna, North-eastern Hungary, 
of Pree neva ata epee pel aaa and cretaceous formations, 
Of the discovery of maris with fossils of thes 
t series, which are so very rare in the eastern Alps and Car- 
—Her Stache exhibited geologueal mapes of the environs 
of aghar and Mandak, North-castern Hungary, which he had 
sm veyed last summer, Trachytes with ther ar fake and Carpa- 
thian sandstones of Eocenic age, are the prevailing formatons. 
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MACMILLAN & CO.’S SCIENTIFIC PUBLICATIONS. 





SCIENTIFIC MANUALS. 


Ir is the intention of the Publishers to ee a complete 
scries of Scientific Manuals, a age be te and accurate 
information, conveyed in cl cid English. The PENE 
are well known as among the foremost men of their several de- 
partments; and their names form e ready pamo for the high 
character of the books, Subjoined is a those manuals 
that have aleady appeared, with a short account of each. Others 
are in active on; and the whole will constitute a 
standard series specially adapted to the requnements of beginners, 
whether for private study or for school instruction. 


ASTRONOMY.-— By the Astronomer 


and The chapters treet of the Stars and 

Nebula. the Sun; m Sna Apparent Movements of the Heavenly 

Bodies , the Measurement of sie the Telescope and Spectroscope , 

Apparent Places of the Hea the œs and Dimer 
na Umea ml pipen nea most 

work supplements that of the Astronomer 


PHYSIOLOGY.—Professor HUXLEY’S 
LESSONS in ELEMENTARY PHYSIOLOGY. With numerous [ine 


iratons, By T H, HUXLEY, F R B8, Profemor of Natural in the 
Royal School of Mines, Twellth Thousand. 18m0. cloth 4s. 
Tua Peek cescn bey sod expan m abenan ol graduated tho 
Eanes oi uman Phystology ; Se sees a the 
athe ie eae pee er ha tee 

This ls followed by sechons on the Vascular or Vemous System, 

, the Blood and the Lymph ; ; Sources of Loss and of 
Gain to the Blood the Fonction ce eres moon and j 

Organs ; O Sight ; Coaleacencn 

2 $ e wiih one another and w tar Sentan oi A is 
errous Innervation ; Histology, or the Mimzto 
Timoer Tabla of Anatomical 


The lessons are fully Ulustratod by numerous 
ee ere), need tp pears ap 8 terion ie 
and grr’ schools, 

QUESTIONS ON HUXLEY’S PHYSIO- 


LOGY FOR SCHOOLS. By T. ALCOCK, M.D x8mo s 6a, 
These ‘were drawn up as aids to the ion of a clam of 
young people in ; 


BOTANY. — PROFESSOR OLIVER’S 
LESSONS IN ELEMENTARY BOTANY. With nearly Two Hundred 
Tinstrations By DANIEL OLIVER, F.R 5., FLS, Seventh Thousand. 


8mo. cloth 

This book fs d oe eee 
Heusow's plan of Types and by the use of 

chapters, em Elements of Structural and Sr ion, 
introduce us to the of tho Original Tha 
cluding : entitled, “ How to Dry Plants,” and ow to describe 
Planta” A valuable Gloemry is appended to the rolnma. 


tion of this work free use has been made of ths manuscript materials of the 
late PROFESSOR HENSLOY. 
ROSCOE’S 


CHEMISTRY. — Professor 
LESSONS IN ELEMENTARY CHEMISTRY, INORGANIC AND 


ORGANIC. Py HENRY ROSCOE, F_RS., Professor of of Chemistry in 
Owens Manchester. Wih Numerous and Chromo- 
Litho of the Spectium, and of the Alkalias and Alkeahne Earths. 


Tt has been the endeavour of the author to arrange the most 
facta and of Modern Chemistry i 


.| THE 


Extra fcap iro , prien ós Gal, 


FIRST BOOK OF INDIAN BOTANY. 
tury |e orien Ge FRS, Eee ca road aa 
College, Londons. . With numerous Llustranons X 


Og S Prol OTSA Book more e aay a 

which, within so small a compass, it Wlustrates the vast and varied botany of 
Indus. a kee Ooy Dn ra a aa Sa pro: 
fessors ami students in Indin "—A theman m. 

Vie eee oe ee ee 
to apply pew knowledges to a practcal examimetion and 
flowors that moet his eyo in any part of Indm.”—4 How's Indian Alai, 


By G. B. AIRY, Astronomer Royal, 


ON THE ALGEBRAICAL AND 
NUMERICAL THEORY OF ERRORS OF OBSERVATIONS AND 
THE COMBINATION OF OBSERVATIONS. Crown Bro. cloth. 


UNDULATORY THEORY OF OPTICS. 


Designed for the Use of Students In the University. New Editon Crown 
Byo. cloth, Gr. 6g 

honan oi Tanat ae ee moolt (hose only which 
admit of and the mvestigations sre to phenomena 


which actually heave been obserred. 


ON SOUND AND ATMOSPHERIC 


VIBRATIONS. With the Mathomatical Element. of Alusle.—-Demgned 
for the Use of Students of the University. Crown Bro. 9s. 


By HUGH GODFRAY, M.A. 


A TREATISE ON ASTRONOMY, for 
the Use of Colleague and Schools By HUGH GODFRAY, ALA, Matho- 
matical Lecturer at Pembroke College, Cambridge. Bro. cloth. Tas. Gd. 


AN ELEMENTARY TREATISE ON 


THE LUNAR THEORY, with a Brief Sketch of the Problem up to the 
time of Newton. By HUGH GODFRAY, MA Second Edition, revised. 


Crown Sro, cloth se, 


PROFESSOR ROSCOE’S “SPECTRUM 
ANALYSIS” Lectures debwered in r868, Wrah Chromo-htho- 
eee MAE A DPE 7 eee AI Bro. ars Second 


furnish a most admir- 


mancs, the 
AE ena press 


A TREATISE ON ATTRACTIONS, 
LAPLACK’S FUNCTIONS, ANDTHE FIGURE OF THE EARTH. 
OHN H. PRATT, MA, Archdeacon of Calcutta, author of “Tho 

of Mochanical Third Edition, 

Crown ro. cloth, ús. Gal 


the uuportant 
author has rendered xt equally valuable as a teat 


Philosophy.” 


Tho author's chief design in this treatise is to- an answer to the 
question, ee ee fore originally in 
a stato 2” 


THE ELEMENTS OF MOLECULAR 


MECHANICS. bile BAYRI p „ Professor of Philosophy, 


AN A TREATISE ON 


con | THE ee THEORY. With a P By 
Crown doth. Ge 


C. H. H. CHEYNE, M.A. Bro. 

In this volume, an attempt has been a ean 
Planctary theory, which, being in ex, booi be so far 
complete, as to contain all that is usually required by studenta in tho Univer- 
«uty of Cambridge. 


THE EARBTH’S MOTION OF ROTA- 
TION. By CH... CHEYNE, M A Crown 8ro ated 

ae ae of this work consists of an oe or the method af the 

elements to the of rotation. In the second 

eas pone ea aro applied to the parncular case of the 


ON A METHOD OF PREDICTING 
BY GRAPHICAL CONSTRUCTION OCCULTATIONS OF STARS 
BY THE MOON, AND SOLAR ECLIPSES, FOR ANY GIVEN 
PLACE. Together with Rigorous Alethods of Reduction for the Accu- 
rate Calculanon of By F. C PENROSE, FRAS With 
Charts Tables Aa gto. ues, . 
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In Preparation; 1 Vol. mednim Boo., with 120 [Hustrations and 5 Alaps, 


SCRAMBLES AMONGST THE ALPS, 


BY EDWARD WHYMPER. 





$ 
This Work will conta.n an acconnt of all the principal Excursions made to the Alps, for the fust time, by the Author dunng the 
yeuk 1860-9, and will include, amongst others, the ascents of 
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The Illustrations, from Photagraphs and from Sketches taken by the Author, have been 
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NATURAL PHENOMENA, 
GLACIAL AND WEATHER ACTION. | 
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ON FLOATING MATTER AND BEAMS OF 
LIGHT 
BEAMS of light may be employed to reveal the 
existence of floating matter in the air; or the 
floating matter may be employed to reveal the track of 
the beams. 

When the beam is intense it becomes an extremely 
powerful searcher and revealer of the state of the air. 
Thus examined, the air of a room which in diffuse day- 
light appears absolutely pure is seen to be loaded with 
suspended matter. Many of the fine clouds developed 
in my experiments on the action of ight upon vapours 
disap utterly in diffuse daylight; while when the 
room is darkened and the light of an intense beam con- 
fined to the clouds themselves, they appear highly 
luminous, The eye is the real re-agent here. Rendered 
sensitive by darkness, and receiving light from the floating 
matter alone, the amount of light competent to produce a 
sensible effect ıs incalculably small. The power of the 
light to make an impression is moreover increased by the 
extension given to the body which emits it. 

The mobility of these actinic clouds is in some cases 
quite extraordinary. The differences of temperature 
introduced by the act of decomposition often- cause the 
clouds to assume forms of astonishing complexity and 
beauty. The clouds which thus shape themselves by 
internal action are also exceedingly sensitive to external 
action. Supposing a thin actinic cloud to fill the experi- 
mental tube, the whole of it being flooded with the light 
of a beam passing longitudinally through the tube, an 
instants contact of the tip of a spint lamp flame with the 
under surface of the tube causes the cloud to break 
upwards in a violent current, and to whirl itself into 
the most beautiful vortices mght and left of the vertical 
line. The rapidity with which the heat passes through 
the thick glass and sets the cloud in motion is sur- 
prising. The warmth of the finger suffices to produce 
an effect feebler than, but substantially the same, as that 
produced by the spirit lamp flame. 

In fact, the floating matter of the air, properly illumi- 
nated, might be converted into a thermoscope of sur- 
passing delicacy. A httle brown paper smoke was diffused 
in an ordinary glass shade; the track of the beam 
through it was much whiter than through the air. Hence 
the invasion of the smokeless air could be instantly seen, 
by the darkness it produced, On introducing the hand 
at the open base of the shade, a violent uprush of air 
immediately occurred. The smoke was violently whirled 
about, and the course of the whirlwinds distinctly marked 
by the relative action on the light of the smoky and the 
unsmoky air. I was not prepared to see so small a 
difference of temperature produce so large and prompt 
an effect. 

Nor ıs it necessary to introduce dark extraneous air 
to render the currents through nebulous matter visible. 
The current produced in the actinic cloud by the spirit 
flame forms a dark vertical septum between the two 
adjacent parts of the cloud. When the current curls to 
form a cyclone, the septum curls also, producing dark 
spirals through the illuminated nebule. 
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The late The late Principal Forbes ae referred to the floating 
scum on water slowly flowing through a channel, the 
lateral parts of which are retarded by friction. Such 
scum, or froth, arranges itself in distinct striæ, separated 
from each other by comparatively free intervals. It is 
practically impossible to establish differential motions, 
either in solids or lquids*without producing some effect 
of this kind. Fibrous iron shows it; while in the atmo- 
sphere differential currénts produce cirrus clouds. I have 
often watched the way in which the suspended matter of 
the turbid Arve at Chamoun traced itself through the 
water. Notwithstanding the tossing endured from the 
source of the Arveyron downwards, the mixture of mud 
and liquid was by no means perfect. In fact, every new 
obstacle which introduced differential motion introduced 
also the strie, and destroyed all uniformity of mixture. 

Five or six weeks ago I had a square chamber con- 
structed, the upper half of which is glared, its floor 
consisting of transverse rails, over which is placed a thick 
mat of cotton wool, The chamber has a brass chimney, 
in which arose burner can be lighted. An upward current 
is thus established in the chimney, the air below entering 
through the cotton-wdéol to supply the place of that 
discharged by the flame. When the chamber is filled 
with the ordinary laboratory air, a beam sent through it 
tracks its course on the floating matter. When the flame 
is ignited, the air enters through the cotton-wool; but the 
consequence 18 not a uniform enfeeblement of the light of 
the beam. Perfectly dark striæ pass through the luminous 
track, and they sometimes bend and whirl so as to form 
gracefully curved streams of darkness. Even air urged 
from the nozzle of a bellows through the luminous track, 
shows a tendency to form those striae, though it, like the 
water of the Arve at Chamouni, is filled with the same 
floating matter as that of the air through which it is 
urged. 

On a recent occasion the following effects were 
described, and an attempt was then made to explain 
them :— 

lindrical beam, which powerfully illuminated the dust 
of ae rato.y, was placed an ignited spirit-lamp. Mingling 
with the flame, and round its rim, were seen wreaths of darkness 
resembling an intensely black smoke. On lowering the fame 
below the beam the same dark masses stormed upwards. 
were at times blacker than the bleckest smoke I have ever 
seen issuing from the funnel of a steamer, and their resemblance 
to smoke was so ect as to lead the most practised observer 
to conclude that the apparently pure flame of the alcohol lamp 
required but a beam of sufficient intensity to reveal its clouds of 
liberated carbon. 

But is the blackness smoke? This question presented itself 
in a moment. A ged-hot poker was placed underneath the 
beam, and from it the black wreaths also ascended. A large 
aay flame was next employed, and it produced those 

masses of darkness far more copiously than either the 
ia -fame or poker. Smoke was therefore out of the ques- 


"Wiel vena the. biana? stale ay a teed 
resulting from the 


eer that is to say, blackness absence from 
track of the beam of all matter competent to scatter its 
light When the flame was placed below the beam the floating 


ee R and the air, freed from this matter, 
rose into the beam, jostled aside the illuminated particles, and 
substituted for cer light the darkness due to its own perfect 

cy. Nothing could more forcibly Mustrate the invisi- 
bility of the agent which renders all visible. The beam 
Soe e the black hace formed oy be a 
while at both sides of the the isd hn be rat 
the powerful ill 


out like a luminous solid 
e t 
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But here a difficulty meets ua It is not necessary to burn the 
particles to produce a stream of darkness. Without actual 
combustion, cmrents may be generated which shall exclude the 
Ae ee Nave oa (iy diag hitomi 

I noticed this effect first on placing a red-hot co 

Belew tie peas and tting it to remam there 

temperature had fallen part water, 

currents, though much eeehe, were produced, They 
may also be produced by a flesk fied with hot water. 

effect a s pannin bis was stretched across the 


its 


les-of a voltaic bettery, To regulate the of the 
Paaa e was oaea a the aE with a 
feeble current the temperatme of the wire was gradually aug- 


mented, but before it reached the heat of ignition a flat stream 
of air rose from it, which when looked at edgewa car as appeared 
darker and shaipe: than one of the blackest lines of Fraunhofer 
in the solar spectrum. Right and left of this dark vertical band 
the floating matter rose u bounding definitely the non- 
Inminons 


stream of air. is the explanation? Simply 
this. The hot wie rarefied the air in contact with it, but ıt di 
not equally Hghten the floating matter. The con current 


of ar therefore passed up cong dragging 
Gda ne it right and left but forming between them an im- 
passable black partition. . In this way we render an account of 
the dark currents produced by bodies at a temperature below 
combustion. 


This explanation has been foutd difficult. ‘When the 
wire is white hot, it sends up a band of intense darkness. 
This, I say, is due to the destruction of the floating matter. 
But even when its temperature does not exceed that of 
boiling water the wire produces a dark ascending current. 
This, I say, is due to the distribution of the floating matter. 
The difficulty alluded to is probably'to be referred to the 
brevity of the explanation. Imagine the wire clasped by 
the mote-filled air. My idea is that it heats the air and 
lightens it, without in the same degree lightening the 
floating matter. The tendency, therefore, is to start a 
current of clean air through the mote-filled air. Figure 
the motion of the air all round the wire. Looking at it 
transversely we should see the air at the bottom of the 
wire bending round it right and left in two branch cur- 
rents, ascending its sides and turning to fill the partial 
vacuum created above the wire. Now as each new supply 
of air filled with its motes comes in contact with the hot 
wire, the clean air, as just stated, is first started through 
the inert motes. They are dragged after it, but there is a 
fringe of cleansed air in advance of the motes, The two 
purified fringes of the two branch currents unite above 
the wire, and, keeping the motes that once belonged to 
them right and left, they form by their union the dark 
band observed in the experiment. This process is in- 
cessant. Always the moment the mote-filled air touches 
the wire this distribution is-effected, a permanent dark 
band being thus produced. Could the air and the particles 
under the wire pass ¢hrough its, mass we should hayea 
yortical current of particles, but no dark band. For here, 
though the motes would be left behind at starting, they 
would hotly follow the ascending current and thus abolish 
the darkness. 

It has been said that when the platinum wire is intensely 
cheated, the floating matter is not only distributed, but 
destroyed, Let this be proved. I stretched a wire about 
four inches long through the air of an ordinary glass-shade 
resting on its stand. Its lower rim rested on cotton wool, 
which also surrounded the rim. The wire was raised toa 
white heat by an electric current. The air expanded, and 
some of it was forced through the cotton wool, while 
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when the current was interrupted and the air within the 
shade cooled, the expelled air in its return did not carry 
motes along with it, At the beginning of this experiment 
the shade was charged with floating matter; at the end of 
half an hour it was optically empty. 

On the wooden base of a cubical glass shade measuring 
eleven and a half inches a akde, upright supports wete 
fixed, and from one support to the other thirty-eight 
inches of platinum wire were stretched in four-parallel 
lines. The ends of the platinum wire were soldered to 
two stout copper wires which passed through the base of 
the shade and could be connected with a battery. As 
in the last experiment the shade rested upon cotton 
woo. A beam sent through the shade revealéd the 
suspended matter. The platinum wire was then raised 
to whiteness. In five minutes there was a sénaible 
diminution of the matter, and in ten minutes it was 
totally consumed, ‘This proves that when the platinum 
wire is sufficiently heated, the floating matter, instead 
of being distributed, is destroyed. 

But is not the matter really of a character which 
permits of its destruction by the moderately heated 
platinum wire also? Here is the reply:— 

1, A platinum tube with its plug of platinum gauze was 
connected with an experimental tube, through which a 
powerful beam could be sent from an electric lamp placed 
atitsend. The platinum tube was heated till it glowed 
feebly but distinctly in the dark. The experimental tube 
was exhausted and then filled with air which had passed 
through the red-hot tube. A considerable. amount of 
floating matter which had escaped combustion was 
revealed by the clectric beam. = 

2. The tube was raised to brighter redness and the air 
permitted to pass slowly through it. Though diminished 
in quantity, a certain amount of floating matter passed 
into the exhausted experimental tube. 

3. The platinum tube was rendered still hotter; a 
barely perceptible trace pe the floating matter now passed 
through it. 

4 The experiment was repeated, with the difference 
that the air was sent more slowly through the red-hot 
tube. The floating matter was totally destroyed. 

5. The platinum tube was now lowered until it bordered 
upon a visible red heat. The air sent through it still 
more slowly than in the last experiment carried with it a 
cloud of floating matter, 

If then the suspended matter is destroyed by a bright 
red heat, much more is {t destroyed by a flame whose 
temperature is vastly higher than any here employed. So 
that the blackness introduced into a luminous beam where 
a flame is placed beneath it is due, as stated, to the 
destruction of the suspended matter. Ata dull red heat, 
however, and still more when only on the verge of redness, 
the platinum tube permitted the motes to pass freely. In 
the latter case the temperature was 800° or goo” Fahrenheit. 
This was unable to destroy the suspended matter ; much 
less, therefore, would a platinum wire heated to 212° be 
competent to do so. Such a wire can only distmbute the 
matter, not destroy it. 

The floating dust is revealed by intense local ilumina- 
tion, Itis seen by contrast with the adjacent unillymi- 
nated space; the brighter the illumination the more 
sensible is the difference. Now the beam employed in 
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the foregoing experiments is not of the same brightness 
throughout its entire transverse section. Pass a white 
switch, or an ivory paper-cutter, rapidly across the beam, 
the impression of its section will linger on the retina. The 
section seems to float for a moment in the air as a 
luminous circle with a rim mych brighter than its central 
portion. The core of the beam is thus seen to be en- 
closed by an intensely luminous sheath. An effect com- 
plementary to this is observed when the beam is inter- 
sected by the dark band from the platinum wire. The 
brighter the lumination, the greater must be the relative 
darkness consequent on the withdrawal of the light. 
Hence the cross section of the sheath surrounds the dark 
band as a darker nng. 

The™fllowing four paragraphs, though printed nearly 
two months ago, have not been published hitherto. Might 
I say that whatever my opinion on the subject of “spon- 
taneous generation” may be, I purposely abstain from 
expressing it here? That expression shall be given at the 
proper time, I desire now to show the practical value of the 
luminous beam as an investigator of the state of the air. 

The question of ‘‘ Spontaneous generation” is intimately con- 
nected with our present subject. Bn this point skad of polar 
antngonism has long existed between different classes of investi- 
gators. Van Helmont gave a receipt for the manufacture of mice, 
and it was for ages believed that the maggots in putrefying 
fesh were spontaneously produced. Redi, a member of the 
famous Academy del Cimento, destroyed this notion by proving 
that it was only necessary to protect the meat bya covering o 
gaure to prevent the 1eputed generation. In 1745 two very able 


men, Needham and S took opposite sides in the dis- 
cussion, the forming ing and the latter denying the fact of 


spontaneous generation At the ing of our own century, 
we find on affirmative side Lamarck, Oken, and J. Muller ; 
and on the negative Schwann, Schultre, and . The 


chief representatives of the two oppomng parties in our day are 
Pouchet and Pasteur. 

The method of m cal potoa Rye cicbetesher {I think, 
help to clear the field on. The experimenters do not 
seem to have been by any means fully aware of the character of 
die ataoephiere sa winch they worked ; for ıf this had been the 
case, some of the experiments recorded would never have been 
made. For example, to make the destruction of atmospheric 

doubly sure, M Pouchet, the distinguished supporter of 

e doctnne of spontaneous generation, burnt h “im ar 
and collected the water produced by the combustion. Even in 
this water he afterwards found organisms. But suppomng ho 
had geen, as you have, the manner in which the air w clouded 
with floating matter, would he have concluded thar the deport- 
ment of water which had been permitted to trickle such 
air could have the least influence in deciding this question? 
I think not. Here is s quantity of water prod and collected 
exactly as Xf. Pouchet produced and collected his, This water 
is perfectly clear ın the common hght; but in the condensed 
electric beam it is seen to be laden with particles, so thick-strewn 
and minute, as to produce a continuouscone oflght In i 
through the air the water loaded itself with thi mune aan 
hence became chaiged with incipient hfe * 

Let me now draw yom attention to an ment of Pasteur, 
which I beheve peiplexes some of the ers and admurers of 
that excellent ee, Pasteur p ed twenty-one flasks, 
each containmg a decoction of yeast, ed and clear. He 
boiled the decochon, so as to destroy whatever germs it might 
contain, and while the space above the liquid was filled with 
pure steam he sealed his flasks with a blow-pipe. He opened 
ten of them in the deep, damp caves of the Paris Observatory, 
and eleven of them in the courtyard of the establishment. OF 
the former, one only showed signs of life subsequently. In nine 
out of the ten flasks no organisms of any kind were developed. 
In all the others organisms speedily appeared. 

Now bere is an experiment conducted in Paris, which shows 

* In this caso a silver barin was soldered to one end of a wide 


that the aur of one locality can develop life when the alr of 
another locality cannot. Let us see whether we cannot here in 


London ify and throw light u this iment. I place 
ou hee tal Get r e luminous track 
crossmg it from side to side. The flask is filled with the air of 


this room, charged with its germs and its dust, and hence capable 
of ilumimnetion. But here is agother simular flask, which cuts a 
clear gap out of the beam. It is filled with unfiltered air, and . 
still no trace of the beam is visible. Why? By pure accident I 
stumbled on this flask in out appemtus room, and on inquiry 
learnt that it had been a short time previously taken ont of one 
of the cellars below stairs, Other flasks were in the same cellar. 
I had three of them brought up to me; they were optcall 
any. The still aw had deposited its dust, germs and 
and was itself practically free ed matter, You can 
now understand the impotence of the mr of the Paris caves, 
The observation illustrates at once the influence of the germs 
and the accuracy of Pasteur. 

The air of the cellar was afterwards examined by the 
electric lamp. Though less heavily charged than the air 
outside, it was by no means free from particles. This was 
to be expected, because the door of the cellar was frequently. 
opened. The flasks themselves were the true tranquil 
chambers ; on their sides the dust had been deposited, 
and to them it firmly clung. To prove this several flasks 
about ten inches in diameter were filled with common air, 
corked, and laid upon a tabl¢ in the laboratory. After 
two days’ quiet they were optically empty. 

Nor is it necessary even to cork the flasks ; for with their 
mouths open the air within them is scarcely disturbed, 
certainly not displaced. Two days’ rest on one of the 
laboratory tables suffices to deposit the organic dust and 
to render the open flasks optically empty. 

I have had a chamber erected with a view to experi- 
ments on this subject. The lower half is of wood, its 
upper half being enclosed by four glazed window-frames. 
The chamber tapers to a truncated cone atthe top. It 
measures in plan 3 ft. by 2ft. 6in., and its height is 5 ft. roin. 
On the 6th of February this chamber was closed, and 
every crevice that could admit dust or cause displacement 
of the air was carefully pasted over with paper.- The 
electric beam at first revealed the floating dust within the 
chamber as it did in the air of the laboratory. The 
chamber was examined almost daily; a perceptible 
diminution of the floating matter being noticed on each 
occasion. At the end of a week the chamber was opti- 
cally empty, exhibiting no trace of matter competent to 
scatter the light. But where the beam entered, and 
where ıt quitted the chamber, the white circles stamped 
upon the interior surfaces of the glass showed what had 
become of the dust. It clung to those surfaces, and frem 
them instead of from the arr, the light was scattered. If 
the electric beam weré sent through the air of the Paris 
Caves, the cause of its impotence as a generator of life 
would, I venture to predict, be revealed. 

It cannot, I think, be doubted that the method of 
observation here pursued is destined to furnish useful 
control and guidance in researches of this nature. 

Royal Instituton, March 14 J. TYNDALL 


HEREDITARY GENIUS 
Hereditary Genius, an Ingniry into its Laws and Con- 
iiae Be bana. Galton. F.RS.,&c. (Mac- 
& Co.) : 
[5 this book Mr. Galton proposes to show that a man’s 
natural abilities are derived by inheritance, under 
exactly the same limitations as are the form and physical 
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features of the whole organic world. Many who read it 
without the care and attention it requires and deserves, 
will admit that it is ingenious, but declare that tke ques- 
tion is incapable of proof, Such a verdict will, however, 
by no means do justice to Mr, Galton’s argument, which 
we shall endeavour to set fofth as succinctly as possible. 
He first discusses the classification of men by “ reputa- 
tion,” and from a study of biographical dictionaries and 
obituaries for certain years taken at wide intervals, arrives 
at the conclusion that not more than 250 men in each 
million, or 1 in 4,000, can be termed “eminent”; and he 
shows what a small proportion that is, by the well-known 
fact that there are never so many as 4,000 stars visible to 
the naked eye at once, arid that we feel it to be an extra- 
ordinary distinction in a star to be the brightest in the 
sky. These “ emment” men are the lowest class he deals 
with, The more illustrious names are as one in a million 
or one in many millions; but unless a man is so much 


“above the average that there is only one like him in every 


4,000, he is not admitted into the ranks of the eminent 
men on whom Mr. Galton founds his deductions, 

He next discusses the classification of men according 
to their natural gifts. He shows first, that each man has 
a certain defined limit to his mental as well as to his 
physical powers, and that this limit is in most cases soon 
discovered and reached, He next shows the enormous 
difference that exists between mediocre and high class 
men, by the evidence of examination papers; the senior 
wrangler at Cambridge, for example, often getting thirty 
imes as many marks as the lowest wrangler, who must 
himself be a man very far above the average. Statistics 
show, that the number of umbeciles and idiots are about 
the same per thousand as the eminent men. He then 
applies Quetelet’s “law of deviation from an average” 
(which will be new to many of his readers), and deduces 
from it, that if men are divided into sixteen equal grades 
of ability, eight above and eight below the average, the 
six mediocre classes will comprise nineteen-twentieths of 
the whole; while it will be only the sixth, seventh, and 
eighth above the average who will rank as eminent and 


jljustrious men, aid form about one in four thousand of 
the adult male population. 


The next chapter relates to the important question on 
which, indeed, the possibility of any solution of the prob- 
lem depends, of whether “reputation” is a fair test of 
“ ability.” The subject is very ably discussed, and it is, I 
think, proved, that notwithstanding all the counteracting 
influences which may repress genius on one side, or give 
undue advantage to mediocrity on*the other, the amount 
of ability requisite to make a man truly “eminent” will, 
in the great majority of cases, make itself felt, and obtain 
a just appreciation. But if this be the case, the question 
of whether “ hereditary genius” exists is settled. For if 
it does not, then, the proportion of mediocre to eminent 
men being 4,000 to I, we ought to find that only 1 in 4,000 
of the relations of eminent men are themsclves eminent. 
Every case of two brothers, or of father and son, being 
equally talented, becomes an extraordinary coincidence ; 
and the mass of evidence adduced by Mr. Galton ın the 
body of his work, proves that there are more than a hun- 
dred times as many relations of eminent men who are 
themselves eminent, than the average would require. 

Turnjng now tp the concluding chapters of the book, 


nation is actually lower than it was more than ffo 
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we meet with some of the most startling and suggestive 
ideas to be found in any modern work. The law of devis- 
tion from an average enables us to determine the generat 
intellectual status of any nation, if we are able to estimate 
the abilty of its most eminent men, and know approxi- 
mately the amount of theepopulation. We have these 
data in the case of ancient Attica ; and Mr. Galton arrives 
at the conclusion, that the Athenians of the age of Pericles 
were, on the lowest possible estimate, nearly two whole 
grades of ability higher than we are. With all our 
boasted civilisation, and the vast social and scientific 
problems with which we have to grapple; with all our 
world-wide interests, our noble literature, and accumulated 
wealth ; the intellectual status of the most civilised modern 
thou- 
sand years ago! Well may Mr. Galton maintain that it 
is most essential to the well-being of future generations 
that the average standard of ability of the present time 
should be raised. Not less striking 1s his exposition of 
the effects of prudential restraints on marriage, on the 
general character of a nation. If one class of people, as 
a rule, marry early, and another class marry late in life, 
the former have a double advantage, both in having on 
the average larger families, and in producing more gene- 
rations in each century. But, by the supposition, ıt is the 
imprudent who gain this advantage over the prudent ; and 
Mr. Galton therefore denounces the doctrine of Malthus, 
that marriage should be delayed till a family can be sup- 
ported, unless the rule could be imposed on all alike, I 
hardly think that this argument is sound, and I doubt if 
the imprudent who make early marriages do, in the long 
run, increase more rapidly than the prudent who marry 
late. Increase of population depends Jess upon the num- 
ber of children born, than on those which reach manhood ; 
and I believe that the prudent man who has acquued some 
wealth and wisdom before he marries, will give to the world 
more healthy men and women, than the ignorant and im- 
prudent youth, who marries a girl as ignorant and impru- 
dent as himself. It is also to be 1emembered that the 
men who marry late often marry young wives, and 
have as good a chance of large families as the ım- 
prudent. 

Mr. Galton traces the long-continued darkness of the 
Middle Ages, and our present low intellectual and moral 
status, to the practice of celibacy and to religious perse- 
cution, Whenever men and women were possesscd o 
gentle natures, that fitted them for deeds of charity, fo 
literature, or for art, the social condition of the times was 
such that they had no refuge but in the bosom of the 
Church; and the Church exacted celibacy. Those gentl 
natures left no offspring; and thus was the race of ou» 
forefathers morally deteriorated. The Church acted a: 
if shc had aimed at selecting the rudest portion of the 
community for the parents of future generations ; and thi 
rules as to fellowships at our Universities are a relic o 
this barbarous custom, being bribes to men of exceptions 
ability not to marry. Religious persecution acted in the 
game way. The most fearless, truth-seeking, and intel 
ligent were year by year incarcerated in dungeons o 
burned at the stake; so that, by this twofold gelection 
human nature was brutalised and demoralised, and wi 
still feel its hateful effects in the long-continued antago 
nism to the essential requirements of an advancing civili 
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gation. These concluding chapters stamp Mr. Galton 
as an original thinker, as well as a forcible and eloquent 
writer; and his book will take rank as an mportant and 
valuable addition to the science of human nature. 

i ALFRED R. WALLACE 


SPECTRUM ANALYSIS 


ral Analyse in ihrer Anwendune auf die Stofe 
r Erde und die Natur der Himinelskorper. By Dr. 
H. Schellen, director der Realschule I.O., Cologne. 
(Brunswick, Westermann, 1870, London: Williams 
and Norgate.) 


HIS book contains an accurate and Juminous account 
of the 1ecent discoveries in celestial chemistry 
and physics, and especially of the researches of our 
counff™men Huggins and Lockyer. As regards the com- 
pletencss of that portion of the work bearing directly 
upon terrestrial chemustry, readers will, I fear, be dis- 
appointed. The first division of the book is devoted to 
a desciiption of the means employed for the artificial 
evolution of light and heat of great intensity, beginning 
with combustions in oxygen, and ending with the 
electiic-light. The second division is headed “The simple 
and compound spectra in their application to terrestnal 
matter;” whilst in the third and most important division 
Schellen considers the application of spectrum analysis to 
the heavenly bodies. The illustrations throughout the 
work are good, though many of them are not new, and 
are borrowed, without acknowledgment, from other 
books, 

With respect to the physical constitution of the sup, it 
behoves us in this, the infancy of our knowledge, to be 
veiy carcfukin drawing positive conclusions, In the first 
place, there is no doubt that whilst Kirchhoff’s original 
theory must undergo certain modifications, it will remain 
in its grand features as having first pointed out to us the 
true physical condition of the sun. The discovery of the 
chromosphere by Mr. Lockyer, in which, as a rule, only 
the bright hydrogen lines are scen, together with the 
yellow mysterious line of unknown origin, renders it 
difficult for us, especially if we accept Frankland and 
Lockycr’s conclusions respecting the excessive tenuity of 
the upper chromospheric layers, to suppose that an 
atmosphere containing iron and the other 13 difficultly 
volatiisable metals can exist outside the chromosphere of 
sufficient density to effect such a powerful selective absorp- 
tion as we see in the darkness of Fraunhofer’s lines. Hence 
ye should be inclined to agree with Lockyer that the 
absorption does not take place, as Kirchhoff suggested, 
in a far outlying layer of solar atmosphere, or ın what we 
term the corona, but that the dark lines are produced 
within the chromosphere. But, on the other hand, upon 
what known physical basis are we entitled to assume that 
the higher lying portions of the solar atmosphere consist 
almost entircly of glowing hydrogen gas, whilst the 
lower lying layers contain the more easily condensible 
gases of the other 14 clements? The well-known laws 
of gascous diffusion (to say nothing of the cyclones of 
vast magnitude and of enormous rapidity, which Lockyer 
has taught us are constantly mingling up the vanous 
layers of solar atmosphere), forbid us to suppose 
that the lighter hydrogen gas can ascend whilst the 
heavier metallic gases remain quietly below. If the com- 
ponents of the solar atmosphere are gaseous, they must 
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be uniformly, or nearly uniformly, mixed. How then can 
we account for the constant presence in the chromosphere 
of the hydrogen lines, whereas the lines of the other con- 
stituents of the solar atmosphere are scarcely visible, 
except in special cases of the occasional projection of the 
vapours of magnesium and other metals, whilst the ab- 
sorption is to occur in a lower gaseous layer, having 
a totally different composition ? 

Another point to be remembcied is, that according to 
the law of exchanges the fact of the existence of ab- 
sorption necessitates the existence of a lower temperature 
in the absorptive medium than in the media (either 
above or below) in which such absorption is not ex- 
hibited, and which may either give continuous or 
broken spectra, according to the physical and chemical 
nature of the incandescent bodies. How then can 
the iron and magnesium vapour exist nearer to the 
white-hot body of the sun than the hydrogen and 
yet possess a lower temperatuie? I am here forcibly 
reminded of the plausibility of a suggestion thrown out 
by Kirchhoff, in a conversation with me a few weeks ago, 
viz. : that the upper regions of the solar atmosphere may 
be constantly illumed by discharges of electncity; that 
the incandescent hydrogen may be heated not from below 
but from within its own mass, either by continuous flashes 
of lightning or constant auroral discharges ; and, indeed, 
Zöllner has noticed the flashing out of certain bright 
points in the prominences, which may possibly be caused 
by solar lightning. 

We must also bear in mind that the existence in the sun 
of a solid or liquid white-hot nucleus, as originally assumed, 
is not proved by the results of subsequent research; inas- 
much as we learn from the recent researches of Frankland, 
Lockyer, and Wullner (as indeed we may do from much 
older experiments), that incandescent gases under ccrtain 
physical conditions emit white light and yield a continuous 
spectrum, So that spectrum analysis does not give us any 
certain information a3 to the physical state of that por- 
tion of the sun’s body from which the main portion of 
light and heat proceeds. H. E. ROSCOE 





OUR BOOK SHELF 


s$ on A Sars Suijects. By Gilbert W. Child, 
LA, F.LS.,F.CS. Second edition, with Additions ; 
pp. 293. (London . Longmans, Green, and Co. 186c.) 


THE present edition of Dr. Child’s work is by no mgans 
a mere reprint of the last. It has undergone considerable 
modifications, chiefly,in the form of additions, which will 
tend to make it more acceptable to a large class of readers. 
There is an almost entirely new essay on “ Some Aspects 
of the Theory of Evolution,” in which he endeavours to 
show how this theory is related to religious behef. He 
believes its propes meaning and tendency to have becn 
much misunderstood ; that far from being an “atheistical” 
conception, it is in reality only the scientific form of 
natural region. The subject of € Physiological Experi- 
mentation on Animals” is also considcred, whilst the last 
and longest essay, also new, is entitled “ Physiological 
Psychology,” ın which he endeavours to make known to 
persons whose chief interest is in psychological rather than 
physiqlogical science, all the chief points ın the anatomy 
of the nervous system, necessary to be understood befoic 
he could explain, as -he also attempts to do, the principal 
physiological conclusions which have been arnved at 
concerning brain action and mind. , , 
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Monographie der Moliunshengaifung Venus, Linnad. 1 | interesting and admirable series of discourses on ‘a 
and, Sxb-geaus Cytherea Von Dr. | difficult and ‘yet important topic. The book does not 


Eduard Römer. 4to. (Cassel, 1869.) 


NATURALISTS have been divided into those of the field 
and those-of the closet. The author of this monograph 
may be classed in the latter ory; and he certainl 
shares the indefatigable dustry of his countrymen. Su 
labour, however, when applied to subjects of natural his- 
tory, sometimes tends to an excessive multiplication of 
ies ; and its utility is in that a igh E AE 

Protester Romer, in a critical examifation of the species 
of Venus el he A 1857, onn a 145 
species in eight enera, e present 
ark one only of these hag et is treated, and includes 
no less than 209 species. e may well with Cicero, 
“ Quousque tandem abuteris patientiå ?” A com- 
mon European ies (Circa minima) is described in two 
sections under different names ; and some of the authors 
new species seem to be merely the young of well-known 
forms. The method in which he subordinates this host 
of ies is unusual, Eight sections of the sub-genus 
C are named and described; and the specific 
names are applied, not to the genus or even to the sub- 
genus, but to each section. The sectional name is used in 
a generic sense; so that Venus mereirix becomes Mers- 
trix meretrix, cae Dions is converted into Dione tei 
The description of species is not in every case consistent 
with the sectional characters, In the first section, 7fuela, 
the shape is stated to be “trigona ;” but in T. nitidula 
we find it is “ ovato-elliptica,” and in T. nucia “ cordato- 
ovata.” It would also be more convenient to have the 
descriptive characters hers in the same order throughout. 
In the description of the first species colour takes prece- 
dence of sculpture; in that of the second species the 
order of these characters is reversed. 
sion occurs as to the teeth and ial scar as well as to 
other characters. But the excellence of the illustrations 
compensates to a t extent for the small blemishes 
which it is the unpleasant duty of a critic to point out. 
The plates are -nine in n and contain many 
hundred figures, A aio a ia ee admi- 
rably engraved, and exquisitely coloured. e mono- 
a must rA ER SA to collectors, who art better 

leased with a redundancy than with a paucity of species, 
Dan have the same feeling. 

J. GWYN JEFFREYS 


Abstracts of Two Papers on the TEI of Disease. 
I. The Geographical Distribution ot Heart Disease 
and Dropsy ın England and Wales. II. The Geo- 

hi istribution of Cancer in England and 
Wales By Alfred Haviland, M.R.CS. Pp. 18 


(London, 1869.) 
THIS pamphlet contains a reprint of two pa in which 
thee author has endeavoured to map out the districts 1A 
which the particular forms of disease above-mentioned 
are most uently encountered. * The subject of his 
hical ibution ie disease is a sore eo 
one in its bearings upon the t question of the causa- 
tion of disease. It ae subject, however, in which the 
facts should be many and the conclusions few, if he who 
draws them wishes to make lasting dbntributions to the 
science of medicine. 
La sur la Physiologie de la ration. 
Par Paul Bert. (Paris: ière, London: Willams 
and Norgate) ‘ 
IN his p the author: to some extent apologises 
for the imperfections of this volume, on account of 
the difficulties, including “ the es are penury of the 
laboratory over which he presi * ‘attending the 
delivery of the course of lectures of which it forms 
the repart. No apology, however, is needed for an 


The same confu- . 


profess to be a complete Treatise on Respiration, but , 
rather treats fully of certain selected points, such as the 
respiration of tissues, the gases of blood, the respiratory 
mechanism in various classes of animals, asph 

&c. The “graphic method” is employed throughout, 
by far the larger number of the illustrations being repre- 
sentations of various respiratory movements. e would 
especially call attention to the chapters on the respiratory 
movements of fishes, amphibia, reptiles, and birds, in 
which the graphic method brings out many singular and 
interesting facts. Even in matters of science, national 
characteristics come to the surface; and quite apart from 
the it is generally an matter to distinguish 
the work of a Frenchman from that of German or an 
Englishman. Prof. Bert’s work is no exception to the rule, 
though we must add, with singular pleasure, that it is fer 
more cosmopolitan than many of the writings of his 
fellow countrymen., The author has evidently studied 
and appreciated the labours of countries other than his 
own. 


Systematische Beschreibung der bekaunten exropaischen 
swetfitigeligen Insekten. -Von J. W. Mei Achter 
Theil, von Hermann Loew, Erster Ban Schmidt, 
Halle, 1869. (London: Williams and N orgate.) 

PROFESSOR LOEW, who is to be regarded as the highest, 

authority on European Dip contents himself in this 

book with supplying a sort of supplement to Meigen’s 
work on the insects of that order inhabiting Euro 

t is, tay ie. Ferretied hae ue does Ace P 
i is efforts to the production of a complete system- 
atic work on the subject, but he probably thinks that the 
time is not yet ripe for such an und Ing, and in the 
meanwhile the and detailed descriptions af species 
detected since the publication of Meigen’s last volume 
will be most welcome to entomologists. The present 
volume contains descriptions of 182 species of two-wi 

insects, belonging to various families from the 7ifsi:da@ 

to the olichododida, and especially of numerous forms of 

Astlda and Bombylide. No a than 138 of the 

species are described as new, and the greater of the 

remainder are species described by Professor Poer him- 

self in various scattered papers. , 

Nachrichten vor: der R. Gesellschaft der Wissenchaften und 
der Georg-An Unsversttai sn Gotlingss, aus 
dem Jahre 1 

THE volume of ee of the Royal Society of Sciences 

and University of Gottingen,” for 1869, which has lately 

reached us, contains a great number of papers of con- 
siderable ee the most part relating to mathematics, 
physics, and istry. There are also some memoirs 
relating to eei ae eee but natural history receives 
little attentio e only papers being a notice of some 

marine nae and their metamorphoses Dr, E: 

Mecxnikow, and a revision of the Butomacer, Suncacea, 

&c., collected by the Brothers Schlagintweit in Upper 

Asia by M. F. Buchenau, to which we may ialiy call 

the attention of botanists, as a good many new species 

are described im it. 


Via Medica. A Treatise on the Laws and Customs of the 
Medical Profession, in relation especially to Princi 


and Assistants; with Su ons and Advice to 
Students on 


eee i ducation. By J. Baxter 
gene M.R.CS., F.L.S. Third edition. (London: 

R. wicke. 1869.) - 
TEIS little work is full of most useful information con- 
cerning the subjects indicated on its title-page. „That it 
meets a demand for information of this description is 
A indicated by the rapid sale of the two previous 

tions, 
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LETTERS TO THE EDITOR 


[The Editer does not held himself Jor opinions expressed 
by ks Correspondents, No notice ts taken of anonymons 
COMMA COLORS. | 


The Geological Calculus 


Mr. WALLACK’S essay, completed in Naturm, No. 18, brings 
to the front the question yhether or no we can measure 
the Geological Past by the historical unit of yearn. Have we 


any bams for with any certainty the date of any geological 
epoch? Mr. Wallace’s answer m the affirmative to this is 
worthy of a careful analysis, becanse it represents fairly the ideas 


current in the minds of many geologi 

Thee are three wa Poet E aioe i 
problem has been ae es The slow geological 
which have been noted dm ing od of history, such as the 
modification of coast line, the silting up of estuaries, and the 
lke This method Air, Wallace very justly discards as bei 
W sasia Wale limited, and too unce: tain to afford the bans 
of even any approaimate measurement” of the ogee Ł 
(2.) The change in organic life. E AE a 
ment ‘‘ which we have not yet been able to get ; for the whole 
length of the Historical Period has not uced the slightest 
Pe ee are ee eee of natwe” 

rofessor Hurley, in 1869, gave expression to very much the 
same view, in his Presidential Address to the Geological Society. 
This method, therefore, piano ag ie pobi may also 
be given up as hopeless, (3.) The excentriclty of the earth’s 
orbit which Mr. Croll has used, in making his ious compu- 
daon of the la se of time ance the glacial naried. Galthe b 
thems that the severity of climate at that tme was due solely to 
astionomical canses, and not, as had been previously supposed, 
to changes in the physical geography of the earth. But, as Sir 
Charles Lyell argues, since the ibuhon of land and water 
and the course of marine currents now modify climate, they 
cannot be fairly supposed to have had no share in causmg the 
severity of the glacial period. And therefore, the fact that they 
are ignored in Mr. Croll’s computation, destroys its value as 
fixing the glacial date, al there may be astronomical 
Sent eae spe te tem at certain times in the 

em eae out aid of any terrestrial t. 
This, mdeed, 18 practically admitted Mr. Croll, phen fe 
reduces the date of the last glacial period from 750,000 to about 
80,000 years ago, because of the amount of sub-aenal denude- 
tion that has taken place mnce that tme. Thee are, more- 
over, two fatal objections to any estimate that can be formed 
of the amount of denudation snce the glacial period. First 
of all, the denudation now going over any wide area, has 
not yet been ascertained with an like , and it 
acts un , even. in any one limited Peon o, 
as wo do not know the orlginal thickness of the glacial d ts, 
or the extent to which the eansting valleys were excavated in pie- 
ial times, it is impossible to estimate the amount of denu- 
tion since that penod, even if we had trustworthy date from 
our own experience. is thnd method, therefore, of mea- 
surmg geological time, is not more satisfactory than the former 
ones. 

Mr. Wallace, however, assumes in the second part of his 
essay that the pera causa of the glacial epoch was the high ex- 
aaah of the earth a then he proceeds to reduce Mr. 
roll’s lowest estimate by 20,000 years, i 1ecisely that 
argument of observed change in physical 2 ay which fe the 
ig nbd Armee care too uncertain.” From this untenable 
standpoint hangs the following chain of reasoning. 

Se ee ere cen OF ne ee Oe 
years, the excentricity been very smell-—-for three-fourths of 
the time Jess than it is now.- During this time the opposite phases 
of precession, each lasting 1a, 500 will have produced 
scarcely any effect one diate: hich every part of the earth 
will have been serrly uniform for that long But this is 

ite an exceptional state of thmgs ; for the curve of excentricity 

ws us that, during almost the whole of the last three million 
years, the excentricity has been high—almost always twice, and 
sometimes three and four trmes as much as itis now. If there- 
fore, Mr. Croll’s be correct, there will have been a change 
each 10,500 years durmg this vast period (in all the extra-tropical 
ee Ea This 
eigen | ve caused much migation, both of plants and 
which would inevitably t in much extinction and 
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comperatively rapid modification. Allied races would be con- 
tnualy brought mto competition, altered physical conditions 
would induce variation, and thus we should have all tho elements 
for natural selection, and the struggle for life, to work- upon and 
develop new iaces, High excentnelty would therefore lead to a 
rapid change of species ; low excentricity to a permatence of the 
same forms; and, as weare now and have been for 60,000 years, 
in a period of low excentricity, the dosing ts kin De ia uring 
that tae may be no measure of the rate has obfatsed 
in past cal epecks. us we should have expiamed the 

PO of organic forms during the historical 

as 


period, d th Pere Neolithi although 
as luring fhe eolithic oug 
alight changes of climate and of physical 


y have un- 
doubtedly taken place ; and it prove to be not so much 
the usually slow rate of organic change, as the fact of our lrving 
in the of an exceptionally uniform climatic epoch, that has 
hitherto prevented us from obtainmg a measuie of the average 
duration of species.” 

The major premiss latent in this argument is, that all climatal 
change from the glacial epoch to the present day has de- 
pended solely on the excentricity of the earth’s orbit, a pioposi- 
tion which Mr. Wallace himself would be the last to endorse. 
If it be admitted that the alteration of a marine current 
here, or the elevation of a sea-bed there, be factors in climetal 
change, the estimate of 60,000 in which they are not 
reckoned 1s without value. he study of the mammalia, 
of historic, pre-historic, and post-glacial times does not 


exceptionally 
The mammals have exhibited on the 
whole a steady diminubon ss sist from the post-glacial to the 
present day, owing oT to the fact that they have been 
worned off their feeding and hunting grounds by man. The non- 
development of new species during that time may be ascmbed to 
its short dmation as compared with pest geological epochs, 
rather than to exceptional conditions of life caused by exceptional 
excentricity. The deposits in Britain since the g epoch aie 
a mere surface film compared with those a abla geological 

i The steady northern retreat of the reindeer daring 

onc times, taken in conjimction with its pre-historic 
testifies to a gradual increase of temperature in central and 
northern Europe, to say nothing of the historical evidence of 
the fo.mer severity of winter in Gaul and Italy from Ceesar’s 
time to the present. 

There is another pomt which ought not n omitted. Mr. 
Scott Moore is quoted as maintaining that of mam- 
malia oaod tallied “ Quaternary” is aregiadal hesage of 
the “stnking fact, that none of the supposed pre-glacial gravels 
ever rest on the boulder clay, but always on an older rock, which 
could hardly have been the case in instance were they all 
post-glacial” So far from this being true, the famous Bedford 
section proves, as Mr. Wyatt showed in 1860, that the mam- 
maliferous and fimt-implement producing gravels are post-glacial 
without the possibility of a doubt. On the Norfolk coast 
mammaliferous gravel overlies the boulder clay in certain 
places. ‘The mammalia found m making the Ipswich tunnel 
were derived from a river deposit, clearly of later date than the 
boulder clay of the district. A Aer Mite cases might be 
quoted that would show that sweeping generalimtion 1s 
without any foundation m fact. 

But can we measure geological time by the lapse of years? 
If so, we shall have solved a problem infinitely harder that 
which has foiled the archsologists, Can they fix the dite, say 
of the introduchon „pf iron into Europe, or of the dawn of the 
age of bronre or of stone? No man would venture to answer 
yes. Modern historians are more and more alive to 
the worthlesmess of the so-called o of the Assyrien 
kings and of the Manethonian dynastes. then, we are igno- 
rant of the date of any one of these events, which are, comparatively 

ing, of y, and we can smply tell that one guc- 
ceeded another in a definite order, how can we reasonably Spe 
to fix the date of any one iod of the geok cal pasi ? e 
attempt can only be made by forsaking ws of rigid in- 
duction by which geology has become a science—by as- 
sumption of a premiss which we have no nght to assume. The 
sirict Interpretation of geological phenomena only warrants our 
saying that, one event, say the depomtion of chalk, took 
place in Europe after another,—the deposition of the Neo- 
comian —how much after none can tell In other words, 
the geological “ when” merely ımplies before and after, while in 
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history the idea not only of sequente, but of the lapse of how 
long before and how long aftet, can be mastered. e attempt 


to fathom the geological past with our short histouical soundmg 
line has up to the present time iesulted merely m estimates, 
varying acoording to the assumed basis in each by thousands of 
centuries, that have been about as valuable in geological theory 
as Archbishop Usher's rare has been found in Biblical entl- 
cism, The problem is hedged m by innumerable difficulties, 
which cannot be overcome m the present state of science. 
W. Borp DAWKINS 


A reicenthaenaaaeaundiinatiien’ 


On the Diffraction Spectram and Wave Lengths 


Tue letter which I wrote about the diffrachon has 
called forth several inqunies. I have been asked how it us that 
in that spectrum the pomtion of a line depends only on ils 
wave-length, and I may take the oppoitmnity of answering these 

uestions through your columns. First, however, let me state 
the numbers given in the table in my letter of February 9 
are copied, including the obvious errors, verdad fiom the trans- 
lation of Mossotti’s memou ın voL v. of Taylors “Scentfic 
Memonrs.” I attach no importance to such analogies. Any 
analogy between these lmes and interdependent notes of music 
must, I expect, be entrely accidental The latest experments 
made by Mr. Lockyer have shown that the lines given ont by a 
ges’ according tp temperature and pressure, and if these be 
caused by vibrations of the particles of the gas, whether atomic 
o1 molecular, the periods of these vibrations must be ent 
on the temperature and piessure. A distinct numerical state- 
ment of this interdependence 1s a great desideratum in this part 
of science with a view of affording the mateitals for making and 
testing a mechanical theory of that interdependence. These are 
the great problems which demand om attention, as I take it, 
with respect to the fixed lines, and our ability to correlate light 
with other modes of force. 

If a beam of homogeneous light be admitted through a small 
hole into a dark room, and fall on the opposite wall, it will illu- 
muirate only the portion of the wall directly o tert, But if 
a series of parallel wues, ora fine grating Popul acioss the 
hole, there will be seen ranged in a line perpendicular to the 
grating a series of nearly equal distant spots, o1 rather streaks 
oflight ‘This is because the wires of the mating shat out those 
waves of light which at these points would destroy the other 
waves. To undeistand this more clearly, suppose Bé, &e., 
&c, to be a number of consecutive and equidistant ts in the 
fiont of a wave comme through a small hole, Aa, &c. These may, 

‘by the principle of Huyghens, be 1egaided cach as the ongu of 
n new ware, together having the same effect as the original 


ey 
ae P 

“a + 

Mea, 
wave, all starting in the same phase. There is darkness at 
evely ever on an opposite wall, except directly opposite the 
hole, use of the interference of these elementary wares, 
which destroy one another e here except exactly m front. 
This is owing to the shortness of the waves and the number of 
sources. Let P ac pe atone plac a a 
sufficiently for fiom the hole in order that the lines PA, Pa, PB, 
Pb, &c., may be ed as all sensibly parallel On that 
account also each of these lines exceeds the one next it by the 
same amount. Now, generally, when the waves from A, a, &c. 
eive at P, the wave from a will not entirely blot out thet from 
A, but a residue will be left, which will be blotted ont by other 
similar residues. But there wili be ceitain points along the wall 
at which the waves will blot one another out In a peculiarly 
regular way. We shall pose P to be one of these points, 
namely, that each of the dittances A P, a P, &c., exceeds the 
one next it by exactly some odd multiple of the ] of half a 
wave—say in this instance half a weve’s | in this 
case the di ce origi at a will mrve at P exactly half 
a wares | in advance df from A, and the wave fom A 
will be y blotted out, so to by that from a; nmi- 
larly that from B will be exactly blotted out by that from 4; and 
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soon. So that if I were to put wires at a, dc, &c,, so- as to stop 
up the waves enteng there, the waves fiom A, B, C, &c., would 


tuibence being an exact wave-l 
therefore all in the same phase us ight would be restored 
at P. And similarly at other points where the difference be- 
tween A P, a P, &c., is three, five, &c., semi-wave-lengths. Light 
would be restored m the same way at no other places because 
the elementaiy waves do not at other points deshoy one another 
in this alternative manner? Supposing a, å, c, &c., to be 
the centes of the wires, B, C, &c., to be the centres of the 
spaces be a more tefmed conmderation shows us that the 
position of P does not depend on the AB GED a to 
ee ee ence 


we have a accurate method of determining the wave-length 
from the pomtion of P. For if @ be the between the lins 
diawn from the hole straight foi ward in the direction of the my 


and the Ime drawn to P, then the difference between AP and 
B P, which is a wave-length, is also A Bain 6. So that to 
the wave-length all that we have to do is to measuie 8 an p 
A B may be very got by iuling the grating on glass 
with a machine, and counting the whole number of rules piven 
and the total space which they occupy. Adaptations of this 
method may be made to suit curcumstences, as for instance the 
grating may be attached to the object glass of a telescope 
used for the angie 6. It is by such a method 
that the eave a have been found lor e rincipel fixed lines 
in the solar spectrum, and the wave-lengths of all other lines art 
determined fiom these by some formula or other which may best 
suit the views of the calculator; the constants of the formula 
determined so ag to constram the formula to the 
truth at those fixed lines whose waye- aie got directly from 
the refracton Uncertamty, therefore, prevails about 
all wave-lengths thus obtamed, although, of couse, the uncer- 
tainty must, from the method of calculation and the number of 
lines whose wave-lengths have been obtained from the difhacton 
spechum, le necessaily between narrow limits. These latter 
are the only wave-lengths, however, which have the recommenda- 
tion of being due to duect observation; and the method of 
obtaining the wave-length by observation fiom the diffraction 
spectrum is one capable of such accuracy, that I have somehmes 
considered that the wave-l thus determined might be used 
as au absolute and recoverable standard of linear measue, 
Of course, the preceding investigation must not be considered 
to be choca Rirspensna in givmg the whole chmacter of the 


henomena, which are explained by a mote refined investigation, 
i ehid the ce between each wie is ed, not as the 
source of one, but of an infinity of waves, so the application 


of Huyghenw’ principle becomes ycoucct. By this means 
shatdliferencs of the spates occu by the wieand the opening 
is found to have no effect on the position of P, but a certain 
effect on the brightness thee, which, under certain circumstan 
causes one of the spectia entirel dear eral an Aie 
result which, being thus dedaable from the theory of undulations, 
gives a striking proof af the power of that theory to account for 
phenomena. Jags STUART 
Trinity College, Cambildge, March a 


Tho Valuation of Liquid Town Sewage 


Ir there is one thing that is more to be deprecated than an- 
eother, it is the unnecessary importation of personalities into a 
scientific discussion, or indeed into any senous matter of busmesa, 
and fortunately this is not now a common i 
country. It was therefore with a fe 
pointment that I read Dr. Paul’s perso 
your columns. 

Whenever I hear or read an opwmion or statement which I 
beueve to be erroneous, E endeavour to point out its fallacy, and 
shall always conhinne to do so. Itis Sergi ven ae as it 
is in some degree the duty, or every man to do But 
opinions may be cilticised and condemned without any reflection 
on the man who holds them. ‘Thisis all I did in Dr. Paul’s case, 
end I certminly endeavomed to do e ; at all 
events I not only made no reflection er Dr Paul's 
character, but I did not even mention his name. He had, in 
Tus utice, hararded an opimion on a question of practical 
farming, of which, so far as I know, he does not profess to 
an a E oni gracias ria erat whatever. Tins 
opinion L knew from experience to be utterly erroneous, although 


in this 


proceeding 
of unqualified disap- 
attack on myself in 
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exceedingly plausible. I therefore did my best to point out its 
faHacy, paitly with a view of convincing him. He replies, not 
by arguments, bat by a pe:sonal attack on me, the acrmony of 
wach I deplore but cannot explam, and by re-asserting his 
opinion as ‘‘a fact long accepted as nd question. ... by 
authouhes too numerous to name,” short, it appears to be 
“a fact’ which the proverbial schoolboy ought to know; but I 
am never more pleased than when the schoolboy with his universal 


knowledge is biought ont agninst me. It is generally a swe sign 
that the assumed “fact” has ‘no other foundation than that 


Gee s t youth’s eh, part i 

In P say that if a man buys he should 
buy ıt as he would any other manure, on the basis of a chemical 
nnnlysıs. I say that this is the on/y safe and 1ehable basis on 
which to found a calculation of its money value. And I say that 
if a farmer puts so much money’s woith of manure into his land, 
he is simply a bungler if he does not get it ont again with its 
proper htcrement of profit, whether he bunes it in his land by 
menns of a plough, or of a spade, or of water. Dr. Paul, on 
the otaez hand, says that if a man pays so much money for so 
much because it contains a ceitain percentage of ammonia 
he will be 1rwned. Why? Becanse of the wate 

Of couse we all know that water applied to certain crops in 
cetan stages would spoil them; so would manwe. If, theres 
foc a farmer applies sewage under such conditions, he is a 
ene His as a sewage farmer, is shown 1n so ariangi 
his and ciops as never to myure but always to benefit them 
by the applcation of his sewage. This is mmply a question of 

versus bad ement Itis one to be decided on the 
arm and not in the tory. Incredible as it may appear to 
Dr. Paul, on taking a lease of the sewage of the town of Rom- 
ford, altho bound, under pea to use it every day in the 
year, Isti ed for an additonal dilution of the sewage to the 
eatent of twenty gallons of water per head of the population per 
diem, and this although I have not got the proportion of 
“twenty-five acies for every 100 peisons,” as Dr. Paul says I 
recommend, but which I never 1ecommended, and should be the 
fust to condemn. 

Ha defended my opimon, I will now, with your permis- 
sion, defend my chaiacts. Dr. Paul iegrets that I should 
‘declare m a paitisan of one particular solution of the 
town-refuse problem.” It may be that he has so recently com- 
menced the study of this large question that he has, as yet, formed 
no opinion upon it except that by inigation the value of the 
manure cannot be iecovcied ; but I have laboured at it for many 

» and if is not le that in those years I should not have 
laned some very ct opinions. Wul any one else regret 
that I should ‘‘declare” what those opinions me? I think not; 
and I think that such a declaration 1s htforvrard and honest, 
though why Dr. Paul should affect to think that I have made it 
now for the fist time I cannot say. My views on this sab- 
ect have been publicly AEREE i for many years, and have 
heen 20 exprened in his presence. Dr. Panl complains that 
I desire ‘the promotion of a project at any price.” I do. 
I desire to see sewage utilised all over the country, and by irri- 
gation, f posmble, because I believe it is the right thing, and I 
am miat.fied to fnd that my views me in exact accoid with those 
expressed in the unusually careful and able report just published 
by the Royal Commission on Pollution of Rivas. But when I 
jomed the Committee of the British Assocmation on I 
at once suggested that the scope of their mquiry should be 
po eee mto every proposal 
for the utilisation of sewage which presented any ee of 
practicability. I also suggested a source from which the neces- 
sary funds et obtained. My sugpestions were approved 
both by the mittee and by the Council of the Assocmtion, 
the funds have been in mer part obtained, and the inquiry is 
about to be prosecuted. Whether Dr. Poul is justified in per- 
sonal attack he makes upon me, I will therefore leave to the 
judgment of your readers. 

will me:cly add, oz regards my opinions, that they were 
condemned in the most unqualified and unmeasured by 
Baron Liebig five yeas ago; but I have lived to prove Liebig 
mistaken in this instance, and, on the prachcal farming part o 
ihe question, I think I may claim to be a much better 
authouly than Dr. Paul At all events, as the philo- 
sopher said of the author of the Epistle to the Coimthions, ‘ʻI 
to not with your Dr. Paulus,” and I have yet to learn that 
such ar ent involves the breach of any law, human of 
divine, although Di. Paul is endently fimly convinced that 
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while $e has an undoubted right to ress “a foregone con- 

clusion,” such an expression on my is a sign of great moral 

depiavity. This is a common form of superstition, but it is 

scaicely scientific, and seldom adds much weight to a man’s 

opinions, W. Horg 
Parsloes, March 6 





Transactions of Scientific Bodies 


I WISH it were ible to imluce om learned societies to be 
a little more ; it should be therr aim to spread knowledge, 
not make it a luxury for the wealthy. I happen to wish to 
read a paper by Professor Tait on “ Rotation,” published in the 
Transactions of the Royal Society of Edin The only 
libraries I have access to are those of the British Museum and 
London Institution At the Museum there is no volume of the 
‘Transactions ” later than 1864; at the London Instituton no 
volume later than 1862 ; so that if I persevere in my intention of 
reading the paper, I must buy the volume contaiming it, for which 
I must pay 2/. 2s.—that is, I must buy thirteen papers I don’t 
want in order to be able to read one which I do want: these 
include ane on the tem e of newly-born children, and 
another on tetanus in cold-blooded animals. 

All papers should be published separately ; this would lead to 
a much wider diffusion of them, the Societies would benefit 
by their increased sale. 

London, March 7 G. 





Sir. W. Thomson and Geological Time. 


THE North Brisk Reotew, for July last, thoroughly exposes 
the inaccuracy of the quotaton from Prof. Thomson, refened to 
by your correspondent G.H., in its article devoted to the con- 
sideration of Geological Tıme Ji. Ss 


Your corespondent G.H. will find in one of Thomsan’s 
papers something very like the assertion ‘‘that there was a time 
when the earth 1otated too swiftly for the existence of life,” but 
expressed in a manne) at once more precise and less pleonastic. 
The existence of life” reminds me of a phrase which I heard a 
from a female ; she lamented that her 
husband ** fallen into habits that ere habitual.” Weill; the 
required reference us the paper ‘‘On Geological Time,” in the 
Transactions of the Geological Society of Glasgow, vol. uL 
Put I. pp. 15 and 16 (38 19 and 20), thousand million years 
ago, says Thomson, ‘‘there must have been more centrifugal 
foice at the equator due to rotation than now, m the proportion 
of 64 to 49... . If the enth iotated seventeen times faster, 
bodies would fly off at the equator... . If you go back ten 
thousand millon years which, I believe, will not satisfy 
some geologiste—the sacle tue have been rotating more than 
twice as fast as at ape if it had been solid then [which 
he thinks improbeble], it must be now something totally different 
from what it was.” Such a state of things he seems to conuder 
meonsistent with any organic life such as we know of. Surel 
the connection of this queston with the argument fiom fear: 
ation by tidal fiction is too plain to need on. 

Ilford, March 11 C. M. INGLEBY 


How large seems the Moon? 


READING Mr. R. A. Proctors communication under the above 
heading in NATURE of March 31d, reminds me of an ent 
b tried some time ago, I imagined I should get all sorts of 
anstreis to the question, varymg from “a fourpenny-plece” 
upwards, without any, particular mze being moie frequently 
pitched on than any other. I did not collect more than about 
twenty or thirty replies, but they were sufficsent to show that, 
contrary to my expectation, ene fo too feed wos assigned more 
frequently than other mres. Mr. Proctor says the estimate of n 
foot in diameter a distance of 115 feet to the moon. If 
he were to try to co the observer of the soundness of this 
deduction, the latter would probably meet him with vehement 
reiteration that he only means the moon Zaks a foot lage. It 
seems to me falier to say that such a man thinks a two-foot rule 
115 feet off, a fit and proper measure for celestial objects. I 
think many, who ae aware of the futility of attemptmg to convey 
their ideas to other minds by these comparisons, yet mvoluntanly 
make them in their own. am conscious of a lmking iden that 
the moon 1s more hke a fourpenny-piece in sire than an 
else, The question is, what ıs the couse of the “' 
equation” a te determines for each individual the distance of 


few days 
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the imaginaly two-foot role—and why is about r15 feet more 
common than other distances? 

I think it probable the soit of objects with which a man is 
familiar in his daily life may have some influence on his judg- 
ment m this The men I questioned were for the most 

engaged in warehouse or out-door work. I ‘should like to 
ow what answers ers or jewellers would gire, 
This theory, however, fails to account for the different estimate 
formed by the same indrvidual when the moon is high above, or 
on the horizon ; but I imagine, in the latter case, the i 
rule ıs su ed, or more ly modified, by the tenestrial 
objects which are in the field of visién with the moon. 
Cardiff, March 7 GEORGE C, THOMPSON 





Cuckows’ Egge 


May I be permitted to make a few O ee 
Steıland’s letter in your issue of the 27th of January, ive to 
the cuckows’ controversy. 

heey Oe Newton's query, “If the in question 
were not cuckows’, what birds laid them ™” Mr. Sterland says, 
“ My reply is simply that they were laid by the birds in whose 
nests they were found.” 

Besides the well-known fact mentioned by Mr. Newton 
(NATURE, p. 266), “that when birds lay larger than usual 
the colouring is tre pags ese deep,” whi telik bo 
against Mr. Sterland, will only menton the following 
instances. 


ist. The No. 9 in the senes given by Herr Baldamus, 
(see Zoologist tor April 1868), which the Royal Forester, Mr. 
- Branne, found 1: the ovary of a just-killed cuckow, and which 
“Cwas coloured exactly like the eggs of Hypolals ” 

andly. The No. 26 in the same sees, belonging to the 
collection of Dr. Dehne, desonbed as a “light-greemsh blue egg 
without any markings,” and ‘‘might have passed for the egg of 
either species of the redstarts,” which specimen ‘‘was Jad i a 
cage bya cuckoo that was caught m a hay loft.” (The rtalscs 
are mune, ) 

grdly. The two instances given by Mr. H. E. Dresser, 
(NATURE, p- 218) of two of the cuckow ‘‘ closely 1esem- 
bling” those ‘‘ of the common bunting (Zsrdertsa suliaria),” one 
found in a blackburd’s, the other m a robin’s nest. 

Can. Mr. Sterland lain away the Ist and and instances? 
and how does he reconcile the 3rd instance with his affirmation ? 
Will he venture to say that the two apparent bantming’s were 
lud by a blackbird and a robin respectively, or, will he rsk 
the remark thet a common bunting had taken a cuckow-like 
freak into its head and been laying its eggs in other birds’ nests? 
As either alternatrre is too absurd to be worth a moment's con- 
sideration, we can only conclude that they are cuckows’ eggs, 
unless there has been some mistake as to the nests from which 
they were taken—scarcely likely, if Mr. Dressers remarks arc 
carefully read. cn 3k 

Therefore I thmk Mr. Sterland must admit, if he accepts 
these facts as authentic, that the cuckow’s eggs de vary to a 
extent, and doing so, he has little foundation for doubting the 
identity of the specimens mentioned by Herr Baldamus as taken 
from nests whose they 1esembled, 

For my own part I have every confidence m the discrimina- 
tion of that omuthol and am not afaid that he had been 
carried away by a cory that led him to imagine this or that 

taken “out of the nest of the hedge-sparrow or tree-pipit”’ 
to be a cuckow’s merely because itis ‘‘an egg rather that 
the rest, but marked and coloured in a similar manner.” If Mr. 
Sterland will carefully examime Herr Baldamus’s evidence he 
will find that it is not of such a cial character, 


I agree with Mr. Sterland that it ıs certainly si that 
British and Continental observers should come to sn posite 
conclusions as to this variation of the cuckow’s m re- 
spectrve countnes; but this is no resson fq im ing (merely 


because our experience differs) the testimony of the eminent Con- 
tinenta] oologists who affirm this extreme variation, and io some 
of whom Herr Baldamus’s aai 13 probably unknown; as in- 
stance, m the two by Prof Newton (NATURE, p. 266) 
from Des Murs and Degtand at Gerbe. 

Can it be that such extreme variation really does occur on the 
Continent, and is yet comparatively absent m Britain? I leave it 
to abler hands than mine to discuss ; but if it ahould prove so, it 
will be another feature m the already remarkable habits of the 
cuckow. 


Tadcaster, Feb, 7. Francis G. BINNIE 


MR, KUSKIN ON RIVER CONSERVATION 


N his recent Friday evening discourse on Verona*and 
its Rivers, at the Royal Institution, Mr. Ruskin,’ 
speaking of the Adige and the Po, said: “I want to 
speak for a minute or two about these great rivers; be- 
cause in the efforts that are now being made to restore 
some of its commerce to Vettice y the same ques- 
tions are in course of debate which again and again, ever 
since Venice was a city, have put her Senate at pause— 
namely, how to hold in check the continually advancing 
morass formed by the silt brought down by the.Alpine 
rivers. Is it not strange that for at least six hun 
years the Venetians have been contending with those 
rivers at their mornzis—that is to say, where their strength 
has become wholly irresistible—and never once thought 
of contending with them at their sources, where their 
infinitely separated streamlets might be, and ase “tneant 
by Heaven to be, ruled as easily as dren? And ob 
serve how sterni , how constantly the place where they 
are to be governed 13 marked by the mischief done by 
their hberty. Consider what the advance of the delta of 
the Po in the Adriatic signifies among the Alps. The 
evil of the delta itself, however great, is as nothing in 
comparison of that which is in its o1igin. ‘The gretoal 
destruction of the harbourage of Venice, the endless cost 
of delaying it, the malaria of the whole coast down to 
Ravenna, Ra ar raising of the bed of the Po, to the im- 
of all Lombardy, are but secondary evils. Every 
acre of that increas delta means the devastation of 
part of an Alpine valley, and the loss of so much frui- 
Jt sou and ministering rain. Some of you now present 
must have this year through the valleys of the 
Torca and ‘Ticino. You know, therefore, the devastation 
that was caused there, as well as in the valley of the 
Rhone, by the great floods of 1868, and that ten years of 
labour, even if the peasantry had still the heart for labour, 
cannot redeem those distncts into fertility. What you 
have there seen on a vast scale, takes place to a certain 
extent during every summer thunderstorm, and from the 
run of some pornon of fruitful land the dust descends to 
increase the marshes of the Po. But observe further— 
whether fed by sudden melting of snow or by sto.m— 
every destructive rise of the Italian rivers signifies the loss 
of so much power of irrigation on the south side of the 
Alps. You must all well know the look of their chain— 
seen from Milan or Turin late in summer—how little snow 
is left, except on Monte Rosa, how vast a terntory of 
brown mountaim-side heated and barren, without rocks, 
yet without forest. There is in that brown-purple zone, 
and along the flanks of every valley that divides it, an- 
other Lombardy of cultivable land; and every drift of 
rain that swells the mountain torrents, if it were caught 
where it falls, is literally rain of gold. We seek gold 
beneath the rocks; and we will not so much as make a 
trench along the hillside to catch it where it falls fom 
Heaven, and where, if not so caught, it changes into a 
frantic monster, first ravaging hamlet, hill, and plain, 
then sinking along the shores of Venice into poisoned 
sleep. Think what that belt of the Alps might be-—up to 
four thousand feet above the plain—if the system of 
terraced irngation, which even half-sa nations dis- 
covered and practised long ago in China and in Borneo,and 
by which our own engineers have subdued vast distncts 
aE farthest India, were but ın part also practised here— 
here, in the oldest and proudest centre of European arts, 
where Leonardo da Vinci—master amongst masters—first 
discerned the laws of the coiling clouds and wandering 
Air so that to this day his engineering remains un- 
bett modern science: and yet in this centre of all 
human evements of genius no thought has been taken 
to receive with sacred art these great gifts of quiet snow 
and flying rain. Think, I repeat, what that south slope 
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of the Alps might be ; one paradise of lovely pasture and 
avenued forest of chestnut and blossomed trees, with cas- 
cades docile and innocent as infants, laughing all summer 
long from crag to crag and pool to pool, and the Adige 
and the Po, the Dora and the Ticino, no more defiled, 
no more alternating between fierce flood and venomous 
languor, but in calm clear currents bearing ships to every 
city and health to every figld of all that arure plain of 
Lombard Italy.... Without in the least urging my 
plans impatiently on any one else, ] know thoroughly that 
this which I have said shou/d be done, can Bs done for 
the Italan rivers, and that no method of employment of 
our idle able-bodied labourers would be in the end more 
remunerative, or in the beginnings of it more healthful 
and every way more beneficial than, with the concurrence 
of thes Italan and Swiss Governments, setting them to 
redeem the valleys of the Ticino and the Rhone. And I 
piay you to think of this; for I tell you truly—you who 
care for Italy, that both her nag and her mountain 
streams are noble; but that her happiness depends, not 
on the liberty, but the nght government of both.” 


CAPTAIN FRED, BROME 


With great regret we have to record the death of 

Captain Fred. Brome, formerly Governor of the 
Military Pnson on Windmill Hill, Gibraltar, and well 
known to many of our geological and archeological 
readers as the able and indefatigable explorer of the 
ossiferous caves and fissures of the rock. 

His explorations, an account of which, so far as they 
related to the human 1emains and relics, was published in 
the Transactions of the Congress of Prehistoric Archæ- 
ology for 1868, were commenced in April, 1863, and unre- 
mıttıngly continued, often under considerable difficulties, 
to December, 1868, when he was most unaccountabl 
removed from the post he had so long and so we 
occupied, f 

The amount of labour and responsibility thus volun- 
tarily undertaken by Captain Brome, solely ın the interest 
of science, and without any personal motive whatever, can 
scarcely be umagined, nor can the value of the results ob- 
tained by him be easily over-estumated. 

Amore stnking instance of self-devotion to a purely 
scientific object can nowhere be found. 

The results of Captain Brome’s work may be said to 
have afforded all, or nearly all, the knowledge we 
of the priscan population of the Rock of Gibraltar, and 
have added enormously to our materials for determining 
the nature of its quaternary fauna, as disclosed in the 
ossifeious breccia and other contents of the rock fissures 
from the examination of which Cuvier truly anticipated 
that the most important information would be derived. 

Captain Brome’s death occurred, we are sorry to say, 
under very melancholy circumstances, Having been re- 
moved from the post which he had so long and so usefully 
filled, and for which, fiom hus t experience, extra- 
ordinary energy and high sense of duty, he was so ad- 
mirably quali ed, he was appointed, on coming to Eng- 
land, cave: of the Military Prison at Weedon. Here 
he hoped to find an asylum for his family, and some 
compensation for the sacrifices he had been compelled 
to make in leaving Gibraltar. : 

But this was not to be. Amongst the numerous reduc- 
tions of late effected in our military establishments, the 
disestablishment of the prison at Weedon was one. The 
notice that his services would be no longer required was 
received by Captain Brome a short time since, and it 
seems to have so affected from the apprehension that 
his family would thus be deprived of all support—and this 
after a public service of thirty ears—that, although a 
strong and vigorous man, he ually sank, from mental 
depression, as it would seem, and he may truly be said to 
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have died of a broken heart‘on the 4th March, leavi 
a widow and eight children, we fear wholly unprovd 
for, 

A more melancholy case, and one more deserving of the 
sympathy of the scientific world, and, as we should ven- 
ture to hope, of the consideration of the authorities ar the 
War Office, it 18 impossible to conceive. G. BUSK 

@ 


THE GEOLOGY OF THE HOLY LAND 


[N the year 1866 the Duc de Luynes o i an 

expedition for investigating the physical geography 
and geology of the Holy Land and part of the surrounding 
territories, Narratives of some features of the explora- 
tions have already been given to the world, but it is only 
now that the first of the geological report appears. 
M. Lartet, the geologist of the expedition, has chosen as 
the vehicle of publication for hig memoir, the opening 
number of a new magazine—the Annales des Scteices 
Géologiques. Instead of confining himself to a 1ecord of 
what he personally accomplished, he has with much 
labour given a brief summary of the publications of pre- 
vious writers, and has incorporated their results with his 
own, 80 as to present ina clear and connected form the 
sum of all that is at present known regarding the geology 
of the country between Lebanon and the Red Sea. Until 
the whole of the memoir is published it would be prema- 
ture to pass judgment upon the position which it will 
ultimately take in the geological bibliography of Palestine. 
The present epee after its introductory and histoncal 
sections, passes on to descnbe the igneous and crystaliine 
rocks, leaving the great limestone and later formations 


for a subsequent paper. 
Viewed in the scale, the geological structure of 
Palestine is remarkably simple. A long table-land or 


succession of table-lands, consisting for the most part of 
horizontal or gently nclned cretaceous and nummulitic 
limestones, is traversed by the valley of the Rael 
and cut through by transverse valleys, many of which 
are now quite dry. Stretching southwards into the 
peninsula of Sinai, these calcareous plateaux end against a 
mass of high rugged ground—the mountain-group of 
Sinai and Arabia—consisting of crystalline rocks. Hex 
and there on the west side of the onan Valley, but much 
more markedly on the east side, the table-lands are 
roughened by rocks of volcanic origin. Everywhere there 
is evidence of vast denudation, whereby the plateaux have 
been cut into valleys and hills, and of a former climate 
when rain and mver-water were much more developed 
than they are now. 


M. Lartet describes at some length the crystalline rocks 
which enclose the upper end of the Red Sea, and enters 
into considerable detail g the mineral differences 


of these various rocks; but he touches with tantalsing 
brevity upon their geological relations—a fault, however 
which he shares with all other writers who have tfeated 
of the geology of these regions. We only learn from him 
that there is a centfal nucleus of granite round which are 
folded successive zones of gneiss and various schists and 
slates, and that all these rocks are pierced by intrusive 
masses of porphyry, dicrite, melaphyre, serpentine, &c. 
From the granites and old intrusive rocks he passes, by 
what seems an abrupt and awkward transition, to the 
basalts and lavas, which are among the most recent of 
the geological formations of the country; and he then 
takes up the schistose rocks. This arrangement is much 
ee ee than a geological one. We cannot 
but think that it interrupts the chronological sequence of 
events which it is the business of a geologist to decipher 
and describe. The volcanic rocks were not until 
the cretaceous table-lands had been long to denu- 
dation. It would surely have been better, therefore, to 
have deferred the history of the eruptions until some 
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account had been given of the rocks over which they 
took place. 

There can be no doubt that Palestine and the surround- 
ing countries have been the scene of powerful volcanic 
activity from a time which, though in 2 geological sense 
recent, is yet immensely remote when measured by 
human standards, In the Holy Land itself that action 
has now ceased, though abundaħt hot springs still testify 
to its recentness, e along the shores of the Red Sea 
there are even at this day some still active craters. On 
the west side of the jordan Valley, the fertile plain of 
Esdraelon is strewed over with basaltic débris, while a 
little farther to the north and east, true condées of basalt 
are found on the flanks of Little Hermon. Near Tiberias 
another coulda comes down from the west to the i 
of the Lake; while still farther north stands the basaltic 





freshest traces of volcanic phenomena occur; some of 
the cinder cones still remaining with their enclosed craters 
like those of the of Auvergne. 

The long period during which volcanic action continued 
to manifest itself us well shown by the fact that the older 
basalts are found capping limestone plateaux which have 
since been cut through by valleys descending into the 
Jordan afd the Dead Sea, while these valleys have served 
as moulds into which the later lava currents have, in 
numerous instances, been poured. Such a sequence of 


events is a repetition of the wellknown structure of 
Auvergne. Thereis a further resemblance to the volcanic 
district of central France in the singular 
some of the cones. 

But of all the geological features of Palestine 


which possesses, 


ess of 


that 
ts the 


+ 
Canad 


perhaps, the strongest interest 


s GEOLOGICAL MA? OF PALIÒTIE AND LOWER EGYPT 


mass of Safed, which seems to hate been the great 
volcanic centre of that district. But it is on the east side 
of the line of the Jordan and Dead Sea that the most 
remarkable display of-volcanic rocks is to be found. The 
high grounds of Moab and Ammonitis are dotted with 
the sites of ancient volcanos, from which streams of lava 
have descen sometimes even into the Dead Sea. The 
houses of Rab -Moab were built of these basalts. 
Farther north, from the heights of Ajlun, the eye travels 
over a vast basaltic plateau, which stretches north to the 
roots of Hermon Anti-Lebanon, and eastward until it 
is crowned by the imposing volcanic mountain of Hauran. 
Some portions of these regions are dreary beyond er- 
pression—rough with dark rugged lava streams and 

scoris, rendering the jou of a traveller 
slow and laborious, It is in this region that the 


valley or depression which stretches from Lebanon al 

the line of the Jo the Dead Sea, and the W 

Akabah to the head of the eastern arm of the Red Sea. 
Notwithstan the yearly increase of travellers in the 
Holy Land and the rapid multiplication of descriptions 
of the country, it must be owned that no very satis- 
factory account has yet been given of the geographical 
structure and pro origin of this, the most remark- 
able depression upon the globe. In the present part of 
his report M., Lartet does not discuss this subject, nor 
does he enter into the exi contour of Syria or the 
causes which may have led'to the drying up of the 
Waddys and the general desiccation of the climate, 
These questions he will probably discuss in the next 
portion of his valuable memoir, to which we hope to 
call attention when it appears, ’ ARCH. GENIE . 
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NOTES 


WE are informed that it is probable that Dr. Sharpey, Prof. 
Hurley, and Sir John Lubbock will be among the members of 
the Royal Commission to Inqutie into the present state of Science 
in this country. 

Tue Society of Arts has resolved to hold a morning con- 
ference on the same subjects which will probably take place 
on Friday week. The council of the Society has requested 
Lient.-Colonel A. Strange to open the discussion with a paper, 
the title of which will be “On the inquiry by a Royal Com- 
mission into the ielations of the State to Science” We 
understand that the Society mtends to invite the attendance at 
the conference of Her Mayjesty’s present and late Ministers, 
of all*members of the Legislature known to be interested in 
analogous questions, of the councils of all scientific societics, 
and oflearned bodies generally. 


Ir us surely @ sign of the times that we should be able to lay 
before our readers a scientific lecture delivered on a Sunday before 
a great audience, composed chiefly of the middle classes, The 
history—the all too short history—of English Sunday lectures Ig 
Yey curious and, withal, instructive. Some years ago the moye- 
ment was commenced by lectures in St. Martin’s Hall, which 
lectures, thanka to the activity displayed by ‘‘The Lord’s Day 
Observance Society,” were brought to a close somewhat suddenly. 
They were afterwards revived (much is the perfection of our Eng- 
lish law) with impunity, by the mmple process of enrolling the 
lecturers and their fnends asa religions body! But many of 
those who had taken an actrre part in the origination of the 
lectures declined to shelter themselves under what they conceived 
to be an unworthy, as well as an unnecessary, subterfuge ; and, 
believing thet the law was really on their mde, determined to take 
the earliest opportunity of obtaining experimental proof of the 
justice of their views. So we have had two movements—one, 
embodied in the Sunday Lecture Society, a lecture tur af simple 
bemg delivered each Sunday afternoon, and another, emphat- 
cally the working men’s movement, in which the exact programme 
which was at first threatened with prosecution is ieproduced. Both 
these moyements have been in operation, and have been the 
means of doing much good, for some trme past; and no attempt 
has been made to interfere with that ‘‘ Free Sanday” which is 
of a good deal more importance to the working men of this 
country than even a ‘‘ Free Breakfost-table.” Surely one of 
those quiet victories by which each step in the march of real 
progress has been made good in English history, has been won. 


A NEW mathematical journal, edited under the direction of 
MM. Chasles, Beitrand, Serret, Delaunay, Puiseux, Darboux, 
&c., 1s about to appear, under the name of Brfletes des Sciences 
Mathtmatiques A Astronemigues. Twelve parts will be issued 
yearly. 

Wx hare received from Mr. Murray a pamphlet on Compu 
sory Education, by the Hon. Dudley Campbell, which is clear 
enough in treatment, and sound enough in argument to do great 
good at the present time, when the Government bill is before 
the country. Itis very hard for a man of scientific training to 
bear with the shifts and compromises with which politiciens are 
too often apt{to cover their own shoitcomings’and lukewarm- 
ness, but in the matter of compulsory education there is less halt- 
ing than usual Mr. Campbell well points out that people are vacci- 
nated and otherwise dealt with compulsorily for the public weal, 
and he asks why should this system stop just at the point whee 
our lamentable backwardness points in the clearest way for the 
necessity of Government ection. The country not only asks for 
compulsory education, but we are convmeed in time that the 
system of local boards will be swept away. In connection with 
this subject we would call special attention to the fearful state to 
which the voluntary system has reduced education in Birming- 
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ham, Leeds, Liverpool and Manchester, as recorded in the reports 
of Messrs. Fitch and Fearon just presented to Parliament. 


Tax fund raised in this country for the benefit of the family of 
that great naturalist, the late Professor Sars, now amounts to 
2657. 6s. rod. Among the contributions from the provinces may 
be especially noticed those of Newcastle and Glasgow, showmg the 
favour with which science is regarded in those places, Devon- 
shire and Wales have hitherto given no mgn, although it might 
have been expected that the last meeting of the British Association 
at Exeter would have left some impress of its vimt, The French 
and Belgian subscriptions amount to 6283 fr. or 2514} Gr. 10g, 


THE Lectures of the present year at the Royal College of 
Physicians will be delivered at the College, Pall Mall Enst, 
at five o’clock on each of the following Wednesdays and 
Fridays :—Goulstonian Lectures, by Dr. Maudsley, March 18. 
“On the relations between body and mind, and between mental 
ond nervous disorders.” Croonlan Lectures, by Dr. Sibson, 
March 23, 25, 30, ‘On aneurisms of the aorta.” Lumletan 
Lectures, by Dr. J. R. Bennett, April 1, 6, 8, “On the natural 
history and diagnosis of intra-thoracic cancer.” 

Notices of motion have been given by Mr. Strutt for a 
return relative to the expenditure of the Meteorological Com- 
mittee, yoted in Class 4 of the Civil Service Estimates, 1869- 
70; by Mr. Grant Duff for a copy of report on measures 
adopted for sanitary improvements in India; by Mr. Macfie 
for 2 select committee to consider and report on the law 
1elating to letters patent for inventions; by Mr. Mundella of 
an amendment to Mr. Macfie’s motion. 

A NATURAL History SOCIETY has just been formed at 
Winchester College. The subjects it embraces at present are 
botany, ethnology, and geology, these being the most easy of 
access under the existing circumstances. One of the main objects 
of this society is the formation of a museum, which, it is hoped, 
will tend to keep up an interest in scientific subjects among the 
members of the school, The meetings have been largely at- 
tended, and there is every reason to expect that the society will 
prove a lasting benefit to the college. 


WE must congratulate the Leamington Philosophical Society 
and its energetic president, Dr. O'Callaghan, upon the successful 
way m which they are doing the good work of fostering science 
in Warwickabire by means of lectures, and upon the fact that 
they can prevail upon such busy men as Mr. E. J. Reed and Sir 
Bartle Frere—to mention two of their recent lecturers—to help 
them. Mr. Reed’s lecture on ‘‘ Our Ironclad Navy” was given 
last week, and we hope to place some parts of it before our 
readers, 

THE prospectus of the forthcoming course of instruction at the 
Working Men’s College is a most gratifying one. Besides classes 
in Art, History and Law, Languages and Mathematics, we have the 
following in physical science -The Use of the Microscope, Mr. 
J. Slade; Astronomy, Mr. R.’ B. Litchfield, B.A.; Muscular 
Anatomy of the Hyman Body, Mr. J. Beswick Perrin. Bendes 
these classes, there are free general lectures at 8.30 on Saturdays, 
among which we note four on Crystals, by Prof. N. S. Maske- 
lyne, of the British Museum. All should feel grateful to those 
connected with this institution who, without fee or reward, devote 
their small spardétime to the arduous work of teaching. 

WE regret to hear that Dr. Kirk, the indefatigable fnend and 
former companion of Lavingstone fmds his efforts to send sup- 
plies to the latter paralysed by the presence of cholera on the 
East Coast of such severity that 10,000 have died m Zanzibar in 
the course of six weeks, He adds that ‘‘the scourge rages up 
and down the coast, At Quiloa, by the last accounts, there were 
200 deaths a day among the alaves; when offered at one dollar 
a head they found no purchasers, so very worthless hed slave 
property become from the disease. It is also going inland, which 
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is stange, as it came to us from the interior, first showing on the 
coast at Pangani; now it goes in from Bogamoyo, and has 
reached Ugogo. Caravans on the route are stopped by death, 
‘ivory is left abandoned, and a party is being sent off to bring 
one large lot down, all the porters being dead in Ugogo, The 
expedition with valuable goods and a gang of men I sent off to 
asist Livingstone has heen caught by it, and is at a standstill. 
Many of those I had engaged and paid considerable advances to 
are dead. There will be much loss this season, and Dr. Living- 
stone will come in for a share of it.” - 

THe Working Men’s Club and’ Institute Union have, with 
permission of the authorities, arranged for a series of visits to 
the national museums on Saturday afternoons, for the members 
of workmen’s clubs. The important feature connected with 
these visits is, that in each case the party will be under the guid- 
ance of some gentleman specially qualified to afford instruction 
in some particular branch of science and art. <A party of fifty 
workmen were thus enabled to pay a visit to the Egyptian De- 
partment of the British Museum on Seturday, under the guidance 
of Mr. Samuel Sharpe. We are informed that the “ Club Union” 
will be very glad to have similar valuable services rendered by 
other gentlemen foi vists to the national collections. 

A. LETTER has been received at Alexandria from Sir Samuel 
Baker, dated Khartoum, February 7, wherein he reports that 32 
boats were collected together to convey him and his party to 
‘Gondokoro. With the last shipment of troops the total expedi- 
tionary foice amounts to 700, including a battery of artillery. 
Mr. Higginbotham is reported to be within four days’ march of 
Khaitoum, having crossed the Nubian Desert., He hes under 
his charge the steel steamers foi the lake Albert Nyanza Mr. 
Higginbotham has command of the rear expedihon, and will 
follow Sir Samuel Baker immediately. All the members of the 
expedition me in good health and spirits. 
` Tae Fall Mall Gasetis states that the Arctic exploier, Mr. C. 
F. Hall, has, in a lecture given at Washington, developed hus 
plans for a third voyage. 

THE establishment of the first sewage farm in India has taken 
place’ in the vicinity of Madias. It is an experiment, but the 
results as given in the official report are most hopeful, both as 
regaids the drainage of Indian towns and the profit likely to 
acciue from the operation, The site is an old swamp four feet 
only above the sea level; the soil isa stiff clay, mixed with much 
salt and a little sand—one of the worst possible soils for the pur- 
pose. The surface was levelled and protected fiom floods, and 
the sewage from Peiambore barracks and a small portion of the 
adjacent village, after being raised 22 feet, is conducted in 
an open eaithenware conduit, and floated over the surface 
of the ground. The total area is 37 acres, but about 2 
acres only have been put under cultivation. The sewage 
is as thick as pea-soup, and sometimes more diluted. Its smell 
is overpowering close to the channel, but as it flows over the 
giound ‘it loses its offensveness very soon.” Various crops 
have befn tried on the sewuged area. Guinen grass succeeds so 
well that its yield is at the rate of 88 tons of fresh grass, or 29 
tons of hay per acre. The value is 58, per acie. It is stated 
that grass will take any quantity of sewage, bat that other useful 
crops, chiefly native vegetgbles, also succeed. Different plants 
require different treatment Some of the best props are native 
greens, which grow most luxuriantly and take a large quantity 
of sewage. ‘The report states that the resalts to health have been 
satisfactory, and that one great source of disease has been re- 
moved. The application of the sewage of two other districts of 
the city-was nearly completed at the date of the report 

CANDIDATES for the first chair of Algebra at the Paris Faculty 
of Sclences are requested to send in certificates. 

Murssrs. Moxon AND Co. are preparing ee cittteations 
Dictionary of Science, edited by Mr. G. Farrer Rodwell. It will 
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be uniform with Haydn’s “ Dictionary of Dates” and “ Dicton- 
ary of Biography,” and will comprise acoustics, astronomy, 
chemistry, dynamics, electricity, heat, hydrodynamics, hydio- 
stacica, light, magnetism; meteorology, pneumatics, and statics. 
These subjects will be treated of by Mr. J. T. Bottomley, 
Lesturer on Natural Science in King’s College School; Mr. 
William Crookes, Mr, Frederick Gathrie, Professor of Natural 
Philosophy in the Royal School ef Mines; Mr. R. A. Proctor, 
Mr. Richard Wormell; and the Editor. 

Tae Paris Zoological Acclimatisation Society celebrated their 
seventeenth anniversary last week in the Hôtel de Ville. Dr. 
Hooker was unanimously elected an honorary fellow, and the 
folowing prises were awarded :—The gold medal offered to the 
society by the Minister of Agriculture and Commerce to M. 
Carbonnier, for the introduction of Chinese fish ; another gold 
medal to M. Vekemans, the director of the Zoological ene 
at Antwerp; grand gold medel to M. Alfred Grandidieffor his 
travels in Africa and Ameca ; a prize of Soofr. for the theo- 
1etical researches of M. Verreaux on acclimatsation subjects ; a 
similar prize for works of pure roology to the late Professor 
Sars for his publication on the littoral fauna of Norway and the 
development of sea-fish; a prize of zoofr. was also awarded 
to M, E. Gayot for his essay on Leporider. 


Tux Liverpool Naturalists’ Field Club held a soirée at the 
Royal Institution on the Irth instant, the Mayor and about two 
hundred members and fnends attending. The pnncipal objects 
exhibited, interesting in a naturel history point of view, were a 
very large collection of British plants beauhfully mounted by 
Bir, Gibson, sen, a member of the club; an Interesting case of 
spiders found in the neighbourhood, preserved in spmits in flat 
glass bottles, and very effectively displayed by Mr. H, Higgins, 
son of the president; a selection of valuable shells lately pre- 
sented to the Free Museum by Afr. Samuel Smith; young salmon; 
case uUlustrating anatomical structure of the elephant, &c ; the 
largest known Nudibranch and the lagest known Foramuinifer, 
both taken alive by Dr. Collingwood m the China seas—{rom the 
Free Museum ; a case of sections of Brazilian creepers, showing 
curious abnormal strocture, specific names unknown-—by Mr. 
Robert Holland. Members of the Microscopical Society llus- 
trated vanous subjects. ee ee ee 
were worked by the secretary, Air, Steam; and the evening 
concluded with some chemical experiments beaming on Prof. 
Tyndall’s “Dust and Disease” article in Fraser, by Mr. Daris 
F.C.S.; the exhibition of Geissler tubes, a number of msecta, &c, 

AT a recent meeting, the Natural History Society of Mont- 
real presented its medal to Sir William Logan, the distinguished 
geologist The following resolution was passed :—‘‘ That this 
Society, m presenting its medal to Su W. E. Logan, LL D., 
F.R.S., although it cannot add appreciably to the many honous 
which he has received, desires to place on record, not merely on 
its own behalf, but on that of ali the students of Natural Science 
fi Canada, its high estimgton of the value of his services in 
creating as well as directing the Geological Survey of this 
country, m promoting the development of its mineral i:esources, 
in stimulating and aiding the efforts of scientific institutions, and 
in extending throughout the world the name of Canadian 
scienco, We desire also to express oar high appreciation of Sir 
Wiliams admirable qualities, and our hope that he may be 
spared for many years to Canada and to science, and that the 
relef from official, cares may give him the opportunity to pursue 
to completion the researches in sclentific geology in which he is 
now gaged.” 

We are giad to see that meetings are being held in support of 
Mr. W. S. Allen’s motion in the House of Commons to open 
museums on week-day evenings. We know of no argument 
against the experiment, and we believe the experiment would be 
an entirely successful ane. 
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. Tae infallibility of photographic reprocuctions, says the 
* Photographic Journal, cannot be prized too highly. In the copy- 
ing of elaborate tabular forms, containing numerous figures and 
intricate calculations, the aid of the camera is sometimes of the 
greatest importance, To obtain an exact and ieliable copy of a 
complex document of this descnption by clerical means involves 
much time and labour, beyond the chance and nsk of error ;* but 
with the camera a reproduction may be secured in a couple of 
hours, in which all the figures are exact, the totals correct, the 
calculations checked, the words spelt right, and to which the 
observation ‘‘ceitified a tue copy” may be appended without 
hesitation. 

THE Vicar of Cushendun, county Antrim, communicates the 
following to Sence Gossip :—' The followmg incident was told 
me the other day by a remdent, who vouches for the truth of 
it, and which happened close to his residence in Cushendun, 
cotmig Antrim. <A rat, nearly white with age, and blind, was 
frequently seen led to the water by a young rat, by means of 
a straw, of which the old iat held one end and the young 
rat the other. This incident corroborates a similar statement 
gien by Jesse in his ‘Gleanings of Natural History.’” 


SCIENTIFIC SERIALS 


THE new number of ths Zatchri? fur Biologic (VI. i) contains 
an interesting paper by Subbotin *™ On the Phymology of Fata” 
Towards an answer to the question—Is there in the anımal 
organum any direct passage of fat from the alimentary canal to 
the cells of adipose tsune? a lean dog was fed fora month on 
meat, spermaceti, and common fat. Of the 1,000 grms. of sperma- 
ceti swallowed, 800, at least, were absorbed; but the merest 
der srk of res could be found m the tissue df the 

y at the close of the expexument. Spermaceti, therefore, 
though absorbed and consumed in the economy, is not stored 
up unchanged. Hence there wa presumption that the same is the 
case with other fats (though it 1s obvious that many ible 
events might negatrve the presumption). Towards sol the 
farther question—Are fats formed in the body ont of proteids? a 
dog reduced to the utmost leanness was fed on Jeanest meat and 
pal ou (palmitin and olein) for twenty-five days, dunng which 

e gained three kilos in weight. The fat of the body was at 
the close, fonnd to contain 13°9 per cent. of stearin, though none 
had been taken. A very enbi quantity of stearin had 
therefore been formed ın the body. A very lean dog was fed for 
mx weeks on leanest mest, and a soda soap made with palmitic 
and stearic acids only. At the end of the experiment, the dog 
heving gained over kilos in weight, the fat of the body was 
found to const of 53°6 per cent, palmitin, 13° cent. stearin, 
E arias olein. A large quantity of olem had therefoie 
been formed in this case. Butif olein was thus formed, possibly 
the palmitn and stearin were likewise formed from proteids, 
and not by synthesis of the fatty acids with the glycerin of the 
economy. Subbotin farther points out that olein is more abun- 
dant in the sub-cutaneous than ın the deep-seated fet, possibly on 
account of a less energetic transformston of moterds in the 
cooler muface regions, So also in cold-blooded animals the fat 
i eae ada i aa in err game number contains g 
ong paper by Vierordt, in w that distmguished physiol 
continues his researches on the connechon between bea a 
of touch and mobility of any part of the body. In this memoir 
he confines his attention to the arm from the shoulder downwards, 
working upon data provided by his pupils Kottenkamp and 
Ullrich, who have made a study of the sense of touch in all 
parts of the to a much greater extent and with much fuller 
detail than did Weber, and whose elaborate resalts are given m a 
paper unmediately p ing Vierordt’s, In the arm Vierordt 
striking illustrahons of his hypothesis that the delicacy of 
touch in any point in a 1e¢gion of the body which is moved as a 
whole, 18 proportional to the distance of the point from the cente 
of movement of the n There are also hygienic papers 
by Pettenkofer and others on the cholera epidemic of 1865 at 
salvar and typhus and dimking water at the barracks at 
eustift, 


“The Sournal 4 Botany, New Series, No. 1 (double number 
for January and Febiuary, 1870), contains the following articles: 
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—‘S ons on the ‘Species’ question as regards Kudus,” 
by the Hon J. B. Leicester Warren ; ‘‘ Notes on Quercus Wal- 
ickiane Lindl,” by Dr. Hance; ‘Descriptions of four new 


Chinese Crassulacee,” by Dr. Hance; an int and impor- 
tant ‘‘ Review of the contmbutions to Fossil Botany, published 
m Britain in 1869,” by Mr. Carruthers, containing references to 
all papers on o palmontology published in Britain ee 
that period, with observations and a synopsis of the genera an 
species described in them. ‘‘Cmchone cultivation in Bengal,” 
being an official report from Mr. C. B. Clarke, officiating super- 
intendent of the Botanic Garden at Calcutta, and in of 
the Cinchona cultivation, sae ea a for the year ending A ate 
1, 1869. It appears from this report that during the year the 
Se of plants of Cmchona at the Danecling Government 
plantations was increased 673,654, making a total (including 
those in private plantations) of ee of three million plants, 
covering 965 acres. By far the number of plants are of 
the species C. offcrnalis and succirndra, with a few of C. Calisaya 
and sucrantha, C. Pakudana being considered worthless € 
tallest plant of C. swecirubra is 19 teet high, and of C. egkcrualis 
fi eles There is besides a small tation of C. succernbre 
at Nanklow, in the Khama Hulls ‘ Review of the genus Nar- 
cists,” by Mr. J. G. Beker. An abridgment and translation by 
Mr. A. W. Bennett of Van Horen’s in the Bulletin de la 
Soc. Roy. de Bet. de Bel, “On the tion of Lemnaces,” 
showing the production in several species of duck-weed of sub- 
merged leaves adapted to lve h the winter. “The 
us Ascodolus,’’ by M Boudier, from the Asnales des Sciences 
atures, Reviews of books, proceedings of societies, and 
shorter articles. 


The Geological Magazine for the present month (No, 69) opens 
with an article by the editor on the Liassic Pterodactyle 
(Dimorpdodon) as described by Professor Owen in the volume 
of memoirs just published by the emai iy tears Society. 
The most umportant paper in the number is one by Mr. Poulett 
Scrope, ‘' On the character and composition of lavas,” and next 
to this, in in two articies on “Faults in Strata,” 
by Mr. W. T. Blandford and Mr. G. H. Kinahan.—Tvo of the 
i Wants are by lady geologists, namely, a description 
of the Pleistocene depomts of Noth Shropshire, by Miss 
Charlotte Eyton, and a notice of bs ar fossils in the Water 
Blain iron mmes in South Cumber —A ape on “The 
Water-bearmg Strata ın the neighbourhood of Norwich,” 
Messrs. Taylor and Morant, contains some remarks upon sand- 
pra in the chalk ; and the final article is the conclusion of Mr. 

vies’ paper“ Gn the Millstone Grit of the North Wales 
Border.”-—The usual notices of memons, reports of prose inm 
letters, and miscellaneous intelligence make up the rest of the 
contents. 


Rerne des Cours Scientifiguer, March 8.—This number con- 
tains g ie of the congress of German natwalisis and medical 
men at Innspruck; a on ‘‘ Alsace during the Te tary 
period,” sig, by M. at the Mulhouse Conferences; a 
review of M. Grehant’s researches on the excretion of urea and 
on the iesptration of fish, also a fifth list of subscribers to the 
Sars fund. 


The Revne des Cours Sctentifigues for the 12th inst., contains 
an admirable lecture by M. Wolf, of the Pans Obseivatory, on 
the Figure of the Earth, and a translation of Dr. Tyndall’s 
lecture on Dust and Disease. i 


Monier Scentifigue, February 15.-—This number con- 
tains seveial abstracts of pa on d materials, by Messrs. 
Hofmann, Martiis, and WeideL——-A pe descriptive of the 
peat at Avighans, near Turin, by MM. Kopp and Fino, shows 
that, in the‘air~<lried state, its efficacy as fuel is little moc 
than one-fourth that of coke.—In a paper by M. Fremy on 
nitrous acid, he points out the produchon of nitrous oxide by 
the reaction of*nitrous acid with sulphurous acd, ing this 
as one of the causes of loss in the manufacture of sulphune acid, 
when there us an excess of sulphurous acid in the chambers. 
Tu the reaction of nitric acid with nascent hydiogen, he has 
ascertained the a ee of another substance besides mtrous 
acid and ammo By means of sodium ama! he obtained 
it in large quantity but not sufficient for complete examination. 
Arsenious acid aod arsemtes give, with sodium amalgam, a 
similar product, Both the nitrogen and amenic compounds me 
characterised by a remarkable reducing power. M, Fremy is 
conhnuing his examination of the subject, 


514 


THE FOREFATHERS OF THE ENGLISH 
PEOPLE * 

HE English le of the present day present two types of 
T physical es which are extremely different m their 
most marked forms, though they pess mto one anotha by 
shade of The one type is tall, fair-complemon 
Ecce: Hee ed; the othe, short, dark- 
complemoned, black- a ik a The two types 
and their intermediate ions PA ary co be found side 
by side in most parts of the British Is ; but there is a marked 

redominance of the fair in the eastern half of Britain, The 
spoken by the ish people have, at the present 
time, no relation to these two phymecal types English es 
and Celtic ers belo no less to the one type than to 
the other. or are the two Celtic dialects, Cymuic and Gaelic, 
confined to people of the one or the other phymcal type, as both 
the types described are exhibited in their extreme forms among 
Welshmen, ders, and Irishmen. 

The eailiest historical reconds of the nature of the ion 
of Biitain, furnished by Cæsar, Strabo, and Tacitus, take us back 
nineteen hundred years, and show that, at that time, the physical 
characters of the population might be descnbed In the same lan- 
guage as at The people of South-eastem England 
and of Caledonia were certamly tall, fanir, and blue-eyed, with 
hair from yellow to red m hue; while, in South Wales, 
they dark hair and complemona, resemblmg the Spaniards 
of that day. But there was a wonderful difference m 
between the ancient and the modern inhabitants of these 
inasmuch as all these people of Bntun, so far as we know, spoke 
the,Cymnec dialect of the Celtic tongue; while it ıs probable, 
th we have no absolute know on this point, that in 
Deland they spoke Gaelic. Thus, at the time of the Roman in- 
yasion, the outward physical characters of the population of these 
islands were much what they are now, though the AE spoken 
was, probably, altogether Celuc. And there was no panty between 
the distiibution of the Cymric and Gaelic dialects of the Celtic 
and that of the two ph mead or any more than there is now 
between English and Celtic the fair and dark stocks by which 
those are spoken, If we confine our attention to the 
British therefore, we have absolutely no means of ascmb- 
ing any physical characters to the Celtic- people. 
A Bntish, or Irish, “Celt” might be tall o1 shot, daik or tah, 
rounded-headed or long-headed; and the 1emark of Professor 
Max Muller that it ıs as iational to speak of a dolichocephahe 
pnguage as of a Celtic skull is, for the “ Celts ” of Britain, per- 


aot een 
ence was this Celtic-speaking le, with its two con- 
trasted dark and fair forms, which Sha bited Britun nineteen 
hundied yezis ago, derived? The position of the British Islands 
is suficient to suggest the extreme probebility that it migrated 
from Iturope, the eastern and the southern faces of these islands 
bemg within easy reach of the shores of those countries which 
are now Norway, Denmark, North Germany, Holland, Belgium, 
and Fiance. And the probability suggested by the facts of 

aphy becomes converted into a certamty by those of ethno- 

and of history. ` 

the first place, if we turn to the existing population of the 
continent of Pace und Aue re Mil ot once our 
two physical the fair and the duk. From Norway to 
Noni castan rance the predominant constituents of the 1ye- 
rain population of the North Sea and of the British Channel me 
toll, far-kahed, and blue-eyed. In Noith-western Fiahce the 
pioportion of short and dark people incieases, until, ın Southern 
and South-western France, they are the chef constituents of 
the populahon. A traveller who should set out from the 
Orkney Islands and call at every poit in the Noth Sea, and 
who then should make a land journey fiom the mouth of the 
Elbe to that of the Don, would find the people mth whom he 
. met to be generally, and in many regions exclusigely, of the fair 
type. On the other hand, if he set out from Galway and cinised 
algng the western coasts of these islands, and of Fiance and of 
Spain and the north shore of the Mediterranean, he would find 
as marked a predominance of the dark type. In fact, the 
population of the southern and western parts of France, 
of Spain, of the ian shore, and of Western and South- 
cin leaky, is as generally dark as that of North Germany Is far. 

There is no reason to think that climatal conditions have had 
anything whatever to do with this singular disti[bution of the 
* A Lecture dehrered by Prof Hualey, m St. Goorge's Hall, on Sunday, 

March 13, and revised by the author. 
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fair and the dark types. Not only do the dark Celtic-speakers | 
of the Scotch Hi lie five or alx degrees farther north - 
than the falr Black-foresters of Germany; but, to the north of 
all the fair inhabitants of Europe, m Lapland, there Lives a race 
of people very different in their characters from the dark stock 
of Britain, bat still having black hair, black eyes, and swarthy 
yellowish com 


plexions, 

nae having regaid only to ph characters, the popula- - 
tion of rope (alls tats farce red bane whlch con aia fo h 
way Tom west to east. In the noth is the rone of the black- 
haired, black-eyed M oid Lapps. In the south is the zone of 
the people who resemble the dark type of the Brith Islands, 
and who have been called Afedonochro:, between them les the 
broad belt of fair people, who have been termed Xanthochrvi, 
And if this were a mere natural history question, the facts I 


‘have mentioned would allow us to draw but one concluson as 


to the ongin of the population of these ely, that 
the dark type has been furnished by immigrants from the Conti- 
nentel Melanockroi; the far ts from the Con- 


tinental Xasthochroi. But history end philol have every 
fight fo be heaid in meh « matter as thie’: gad T must no try 
as well as I can (for [am neither historian nor philologer) to 
put before you what they have to say. 

What history tells us, so far as it is quite in accordance 
with the sp; Sonera of biology. It is certain that, fiom the fifth 
centtny to the tenth a vast number of le from North Ger- 
meny and Scandinavia poured into the Britiah Islands on all 
mdes, but, as might be ed, most persistently and nume- 
1ously into the eastern moiety of Biitain. They“brought with 
them which may properly and convemently be te med 
dialects of Teutonic, in contradistmction to the indigenous 
dialects of Celtic. Out of the Noith German dialects the 
language usually known as Anglo-Saxon was devel and 
fiom it, by subsequent modification and absorption of, for the 
most part, Scandinavian, Celtic, and French elements, has mown 
English, The invasion which thus changed the language of 
Britain mtroduced no new element into the phymcal conforma- 
tion of the people, so far as stature and complexion are con- 
cerned, though it may have done so in the matter of cranial 
conformation It uw ma that Sarons, Danes, and 
Noisemen were alike a toll, fau-heired people; and thew immi- 
panon strengthened the Annthochroic yaa of our population, 

ut added nothing new, unless it were o longer form of head. 
Its a Lig Reka circumstance that the skulls of the exist- 
ing Scandinavians—and of the Allemanni and Saxons, if not of 
the whole of the ancient Germans—aie 1 while those of the 
South Germans and Swiss of the present day, and those which 
very probably belonged to the ancient Belgw, are round. Thus, 
to put the matte: in another way, tall stature, fair haw, and blue 
eyes, in a native of Britain, aie no evidence of his descent rather 
from the primitive Celtic-speaking, than from the mnmigrant Teu- 
tonic ing, element of our population, or the reverse, He isas 
likely to be a “Celt ” as a “ Tenton;” a “Tenton” asa ‘ Celt.” 

But history teaches us more tban this. Theie is the clearest 
evidence that the Ganls—the Celtic-spenki ple who burnt 
Rome nearly four centuues before our ei onged to the fair 
type. and neither their stature, their complexons, the colotr 
of their eyes oi their hair, were i le from such 
Teutonic ing people as the Goths, who sacked Rome four 
centmies after it: and that, for these eight centu les at any rate, 
North-western, Central, Eastern Europe, and the western part 
of Central Ana were occupied by a fair, blue-eyed people* 
who were known by the names of Celte, Belge, Germani, 
Venedi or Wends, oe i, acco to the crags which 

o ied and the languages which they spoke. 
B Uhes history first makes known the Celtic language to us, 
it is in the mouths of a people eatremely similar in their outward 
a ce to the Germans and the Slevoninns; and when the 

iles of the are the Teutonic, and Slavonic languages are 
worked out by the philologer, they are all found to belong to the 
same gert poup of Aiyan es The m ent to be 
drawn fiom the physical affinity of the Celne ding with the 


* The story told by Sustomus, that Calgula tricd to pass off some tall 
Gaah for Germans, by making them redden their how, w often quoted to 
prove that the heir of the Gauts differed from that p€ the Germans But as 
the Gormans themaalvos were m the habit of reddening their hair y; 


; the mcolent diecusmon, romnby basii 
apor e ee e tho instructive essayr of Brandes and De 
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Teutonic-spenking people is therefore ey eae and intensified 
i ues between the 

tongues ; and philology concurs with history in t to the 
ethnic unity at the Celtic-speak people on de er BS of 
the Rhine, with the Teutonic people to the eastward. 
In their clothing, in their ums, in their houses, in their employ- 
ment of horses and wheeled caniages, no differences of moment 
obtain between the Celtic ond the Teutonic-spenking 
people of old Europe ; nor in their fnahion of nment, their 
socal ra ies ther mordiity,t or their theology, do there 
seem to any greater differences than are readily accounted 
for by the fact that the Teutonic-speaking nations were more 
1emote from the corrupting influences of wealth and civilisation. 
The Tongu islanders of Mariner’s time offered the same contrast 
to the Tahibans that the Ge: mans of Tacitus do to the Gauls, 
but no one would dieam, on that ground, of declaring them to 
be of different races. 

Henee, there can be no reasonable doubt, that the far element 
of the Celtic-spenking population of these islands 1,900 years 
ago simply the western fringe of that vast stock which can 
be traci to Canad Anu, and the enstence of which on the 
confines of China in ancient times is testified by Chinese anna- 
lists. Throughout the central pats of the ummense area which 
it covers, the people of this stock speak Aryan nay oe 
bel that is, to the same fnmily as the old Persian or 
and Sanskrit, And remain still largely represented 
among the Afighans and the Siahposh on the frontiers of Persia 
on the one hand, and of Hindostan on the other. But the old 
Sanskrit literature proves that the Aryan population of India 
came in from the north-west, at least 4,000 . And m 
the Vedas these people portmy themselves in characters which 
might have fitted the Gauls, the Geimans, or the Goths. Unfor- 
tunately there ıs no evidence whether they were fair-haued or not 

India was already peopled by a dark-complexioned people 
more hke the Aushalians than anyone else, and speaking a group 
of pra dan, called Drawidian, They were fenced m on the 
noith by the bernie: of the Himalayas ; but the poured 
from the plains of Central Ama over the Himalayas, mto the 

eal nyer basins of the Indus and the Ganges, where they have 
Been: in the main, absorbed into the pie-exsting on, 
leaving as evidence of their immugration an extensive modification 
of the phymecal characters of the population, a language, and a 
literature. 

Italy is to the Alps what Hindostan is to the Himalayas. The 
Po is its . Four centunes B.C. it was peopled mamly 
by the dark short stock 1epresented by Ligunans, E 
and old Italans. The Gauls into it over the north- 
western passes, and seitled in Cius-Alpine Gaul, ace the 
physical characters and the language of the population, bat 
becommg lost eventually in the great Roman nationality. And, 
doubtless, in more anctent times, the Aryan-speak ances- 
tois of these Celt and Belgæ had similarly made ther way 
through the H forest or along shores of the 
North Sea, mto end thence into Britain, The corre- 
spondence of the names of places in Gaul and ancient Britain 
fully confims Cæesu’s statement that the c Gauls had, at 
some comparatively recent time, colonised south-eastean Britain 
in great numbers, But the primitive colonisation of Britain from 
the mainland by the fur people is doubtless of extheme antiquity. 

I have now, I beleve, accounted for the far Celtic-speakmg 

ulation of ancient Bniam There remams the problem, 
Wy y did Britain contain another Celtic-speaking sopulation: of 
a totally different type? - 

The key to this riddle is, I believe with Dr. Thuinam, De 
Belloguct, and others, afforded by history and aes . His 
tory, which tells by the mouths of Cæsar, Stra Tecitus, 
that the Aquitaui, who hved beyond the Garonne, were a small 
and dmk people like the Ibenans, who spoke a e diffe- 
1ent from that of Gaul. Philology, which tells us that lan- 
guage was the Cuskanan, represented by the modern Basque, 
which is unlike every other Ew opean and which once 
covered a vastly greater area than it now occuples—the great 
majority of the people who once spoke it having acquired other 
languages. 


emanoni, 
with which the Gauls are 


may well 
the Grooks of Masuha along 


ee been impacted other 
so 
ducta of Grook civilisation. a 
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Thus, once more, physical and philological ethnology pro- 
perly viewed, concur. The physically distinct stock turos ont 
to be linguistically distinct—to have, in fact, all the ethnological 
characters of a distinct race. 

In Spain, and within the boundaues of the old Aquitania, the 
Tuskanan language lingers only among a fragment of the popu- 
lation, though the Spaniards and nen Fienchmen retain, to 
a gieat extent, the dark complexion and short stature of the 
Melanochroic stock. In Bntgin the same process of extinction 
seems to have been cons ed as fer back as the time of 
Tacitus. For from what has been said, it con hadly be doubted 
that the Silnres and the dark type ın general weie the outliers of 
the continental Euskanan-speaking dark type, just os the Uritish 
Belge, and the fair type in general, were the offshoots of the 
continental Celtic-speaking fair And just as in Westein 
and Middle Gaul, and in Spain, the Celuc-s ng fair people 
had, even in the time of Cæsar, largely supplanted and absoibed 
the dark stock ; so, in Butan, it 1s to be sup that it had 
altogether absorbed it, and that the dark stock had given up 
therr Enskanan for the Celtic language. 

All these 1easonmgs may be put into the form of a probable 
hypothesis, as follows -The u of the Alps, the densely 
wooded highlands of Central Europe known ın old tumes as the 
Hercynian forest, and the broad m its lower couse, form 
a natural rampart between the vast central plains of Ewasm and 
Western and Southern Europe. Before England was peopled by 
the ancestors of its Pom population, the latter region, including 
the noith shore of the Mediterranean, Spain, and Gaul (and 
peihaps the shores of the Baltic) were occupied by people of the 
dark type, who may, by possibility, have been the chief people of 
the so-called bronze in those parts. These people occupied 
the Bnish islands wholly or Fe nee and were, very probably, 
at first their sole occupants. in Spain, France, and Britain 
Po spoke Euskaran dialects, 

this tame the fur stock, with its Aryan languages, 
wand over the great Eurnsiatic plain to the east of the ram- 
pert, fiom Poland to the frontiers of China, and from Sibens to 
those of Persa and India. But at length the fur people found their 
vast plains too narrow, or the luxuries beyond its natural bairers 
too tempting, and they began to ove: flow—as Cellic-speakers mlo 
Western Iuiope ; os cane and Sanskntc speakers into Perua 
and Hindostan. The Celtic-speakmg fair le, passmg into 
Gaul, partly eaturpated and partly mixed jn the pre-existing 
dark Euskarian- population, imposing their e and 
habit» on all the noithern, middle, and enstein pats of Gaul, and 
extending widely into Spain, Fiom Gaul they passed mto Britain, 
and Celticwwed it sull more completely ; so that, though much of 
the old blood of the dark stock remained, it e vanished, 

The Teutonic-speaking people were simply another wave ot 
the same grent Aryan ocean of Cental Ewiama. They tented 
the Celtic-speakeis exactly as the latter had trented the dark 
stock, and before another century hes passed the Celtic language 
will probably be as much a thing of the pest in these ulands ay 
the Euskarian 12, 

If this is a fair picture of the general course of events, it fur- 
nishes the explanation of the fact from wluch we started, 
namely, the piesence in the Bntsh Islands of two distinct 





ethnical elements—o fair and a dark. T. IL HUXLEY 
ASTRONOMY 
Ephemeris of the Satellites of Uranus 
By A. MARTH, ESQ. y 


Angles of Pogition at 8è Greenwich Mean Tim 
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BOTANY 
Floating Leaves of Marsilea 


Pror. HILDEBRAND has noticed that ifs plant of Marriles guad- 
ryoia {a Hida furnishes Vardoo), is sunk 


at the time of remain unchanged, while those which 
are not so far advan seriall AEE astern Neg 
petioles aa thening in sucteasion according to thetr posl- 
tlon on soon over-topping those which were already 


and by the time the surface of the water is 
reached, they exceed in size the ordinary leaves, forming a | 


floating leaves are weak and flexible, like those of water- 
lites, allowing the leaf to maintain its arity Sioa 
with the rise and fall of the water. suface is 
shining and abcd ail gaa wo Onl E ows off them. 
If immersed m deeper water, the petioles will lengthen still 
further, even to the extent of three feet. In these cases the 
formation of the i sto bosu 


In the ordinary aerial leaves, stomata are found on both sides of 
the leaf in about numbers ; in the fl leaves, on the 
other hand, the side is entirely destitute of stomata, while 
ee ee ee NUM ous as 
and other plants. Chotantache ) 


° Alternation of Generation in Fungi 


M. GAURIEL Rivet records in the Pullen dela Soctdtd Bota- 
sigue de France a remarkable illustration of this phenomenon in 
some very interesting observations on the ‘‘ rust” of cereals, He 
finds that the Fungus which causes one of the common formsof this 
disease, Pucctsia graminis, will not reproduce itself, but that if the 

ale sown on the leaves of the common berberry, they give 
rise to the well-known orange ts of Cadtum B 
Poeng than euinely deren 
on the other hand, do not 
but the Pnccinsa, thus furnishing a striking 
instance of alternation of genmation. The connection of the 
Re ee ee 
Geal h Banks as | ago as 1806, In the commune of 
of ‘Cote d'Or) a railway company not long 
a berberry hedge on ons ‘of its embankments; 
aai y the crops of whest, rye, and barley in the 
bourhood became infested with rust. The remonstrances of 
farmers caused the appointment of a commissioner to mquire 
into the subject, who, after a foll P nat Aled Sadia e 
ever the berberry is planted the are more or less at- 
tacked by rust; where they are absent the crops are free from 
disease, and thet the’ planting of a single berberry bush is muffi- 
cient to produce the rust where it-has never appeared before. 


PHYSICS 
Products of Respiration 


PETTENKOFER and VoIT have been making some o 
Be tis cola the products of resp 


starvation and a diet entirely com of fat. 

the most notable effect of the food to be a atwetrration 

[ie OXYREH CONTIN GA, eee tt water owas taken, | “Og 
of Eed daca which n water was taken, 
ie oxygen consumed amounted to .358 and the carbonic 
acid grven off to 366, 289 grammes On the and, 
3rd, and 8th days of a similar series the quantities were of 
consumed 371, 388, 335 ; of carbonic acid given off 380, 


v aH A pie on the other hang, 100 grammes of 
; Se age gar a Pea 


226 grammes of ts 
ee iy P 360) 


c acid ahad Demain Bi 


these observations Voit finds support of his views on tho 

ple iningos of fah, and baset oa them xh expan of 
raea age ism. To bring down a e sys, we must get 
it to ye teres SPY ot e a papi 
by cutting off all the fat and hydrates and the 
ee The effect of the proteldeis to 
the metamorphosts taking place in the blood and 


wf 
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dimimish the sto up of material in the tissues in the shape 
either of flesh or The store of fat existing in the body is 
consequently more and more encroached upon, and in spite of 
the greni matamorpion a ee ae 
contmnnes on on the modus e 
sera of fal a foo (Gf which the above forma a mmal part 
sar? dla a OULA p: 329. 
o same observers haye also examined the respiratory products 
m the case of a man saffenng Leukaemia, a in 
which there is an undue ce of white aruda and 
scantiness of the oxygen-bearing red ones. They find, however, 
no marked Reri E roducts; m amount 
these closely approximate the standard of dala sities (Ibid. p. 319.) 


G. Quincke on Specific Cohesion and Capillarity 
Constanta 


Various bodies were formed into diops, which were allowed 
to fall on a platinum th ST, after they hod ac- 
quired the temperature of surrounding air, certain megsure- 
ments were made of their dimetisians. Shae brie the vertical 
distance in millimeters of the upper surface the drop from che 
vertical element of its meridian cm ve is the constant of ific 
cohesion, from which, by a method of calculation stated by -he 
author, the ty constant can be inferred. 

Fused substances of mmilar chemical composition, and at a 


peer ee have the same 
c cohesion. 


Water, carbonates, and sulphates in the liquid state have double 
the ia TA a seme is true for the nitrazes, 
ic chlorides, sugars, and metallic iodides and bromides 

have only halif the mercurial value. 


Lead, bismuth, Bil cance Ae specific cohesion 
as mercury; platinum, gold, silver, cadmium, tin, and 
twice that amount zinc, fron, and palladium thrice, and sodium 
cr a he Geel Ca Ee ae, 


PHYSIOLOGY - 
Microcephalous Children 


Dk. BUCHNER has measured lately the cravsia of two micres- 
aea his ea teat oe of comparison adds the cranial 


measure of his own health 
s Healers Beker. Sophia S. W. Buchner, 





ra ee 64 years, 3 yenis. 3 yearn 
aries ieee 13¢ inches, Rh. 164% inches. 204 inches. 
Fromeartoear . 6} ,, lOr 5% I2} 5, 
Fiom toot of . 
nose to occipital Sf ,, IO$ ,, I4 5 


pro 
ao ently remained stationary 
from birth, and both children with closed fomtanaller. 
Se eee as ee Se Her 
18 3 she cannot speek, walk, or stand, or seize 
h eed j in fact she is in a state of complete hel 
th. fnvolon arn of bladder and rectum. 
ence i larger than a man’s roof- 
flattened at the sides ; he a of fs foe aie 


deroid of expression; onl 

mnie aine her aO ‘she zep 

ang i oer gene Another characteristic feature ix, that 
ead are subject to an invol un 

agitation, hke the reflex movements of a a ar fogs ois 


also from a great want of sleep. 


caoutchouc 

certain distance up the stem, and ıts base Hs a to the heart 

or an artery; tha okulisto GF the terena coh 
ee ee It is saad that with this 


photograp 
apparatus [the apparently le stroke of the is shown t 
cont of tres o eren ay msc, ji a 
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SOCIETIES AND ACADEMIES 
LONDON 


Royal Society, March 3 —The following were read : 
“Results of the monthly observations of in’ cad horizontal 
force made at the Kew Observatory from April 1863 to 
March 1866, inclusive,” by Dr. B, Stewart. The author 
exhibited tabular statements, of dip obeervations during six 
yeas, from which was deduced the existence of a seml- 
annual mequality, in virtue of which the dip is on an average 
0'27 lower in the six months from April to September, and 
O''a7 higher in the six months from October to March than 
is due to its mean value. ‘This result is in the same direction as 
that found by Sur E Sabine for the six years ending March 
1863, but is less in amount than the latter, that determined fom 
the first mx years exhibiting a of 131, while that deter- 
nilhed (fom lant ar yeain only its a range of o $4. From 
the fist nx yens we deduce a mean dip equal to 68° 20''07, cor- 
respornding s a Te F I, 1860, and from the latter 
six, a mean dip equal to 2, co ing to middle 
April r, 1866, while the secular a from ee 
series is 7'00, and that deduced from last series is 1°92, the 
mean of these two values being 196. If we apply this mean 
value of the secular to the mean result corresponding to 
the April 1, 1860, m order to bring it to the epoch 
April 1, 1866, we obtain— 

68° 20'°07 ~ IT "763 68° 8'31, 

wheieas that deduced from the second series corresponding to 
this epoch 1s 68° 6'82. The former of these is 1/*69 hi ie 
the latter, As the reason of this difference the author 
does not think it due to any personal equation in the observer. 
ee ty 
similar to those at Toronto, so that the difference of 1'69 between 
the two sets of observations may probably be accounted for by 
this canse. The probable enor of a single monthly determina- 
tion of the dip, denved fiom the seventy-two monthly determi- 
nations, and after the application of the correction for secular 
change and annual variation, as derved from the results of 
these observations, has been made, s +096. There is, 
however, reason to believe that this probable error is 
increased to some extent by periods of disturbance, some 
of these of considerable duration. In the observatons 
of homnzontal force durmg the first six years, mean 
value of the horizontal force w equal to 3 cor- 
responding to the middle epoch April r, 1860, and the 
latter six years’ observations we have a mean value of horizontal 
force equal to 3°8360, comesponding to ch April 1, 1866; 
also the secular darad ou the fae ae caus 
+0053 while that deduced for the second six is + 0055, the 
apn daar pipet an If we apply this mean value of 

secular change to the mean result aie ee to epoch 
April 1, 1860, m oder to 1t to epoch April 1, 1866, we 
obtain 3°8034 + 0°0324 = 3°8358, a value which agrees as nearly 
as posible with that deduced from the second series, and corre- 
sponding to the same epoch which was 38360. The coincidence 
of these two values natually leads us to imagine that the secular 
change of the horizontal force does not present the same pecali- 
arity as that observed in the drp. In the observations of total 
force the mean of the April to September values of the honzontal 
component of the force in the last six years is 3°8346, correspond- 
ing 1n to Jan I, 1866; an cae Oy to 
September values of the dip uf the same six 1s 68° 6'83. 
Cae ae of ae yeas z Eti yepi are for the horirontal 
orce 3'6372, and Jor ‘41, correspon to è 
July x, B66 We may luce these to a aes by 
applying to the former dip the correction —o'-96, this being the 
proportional secular change (as shown oe gix years) neces- 

to reduce the former h to the latter. The former dip 

therefore become 68°60 -83-—o' Y6 = 68" s87. Reducing in 
the same way the honzontal force, we have 


* — 3°8346 +.0°00275 == 3 83735. 
The values thus become as follows :-— 


From the Apri to September obser- 
er (reduced to epoch July 1, 


TODO) a a od. ate Se we ce 
And from the October to March ob- 
servabons {co ing to the 
game epoch) . s. so . 1. a 


Hor arce, Dip 
3°83735 68° 5'87 


383720 68° 641 


The total force derived from the first series will therefore be 
1028717, and that derived from the second senes 1029080, 
showing thus a difference of 000363 in British units as the mes- 
sare of the greater intensity of the terrestrial etic force in 
the October to March period, than in the April to September 
period. This is in the game direction, and very nearly of the 
game amount, as that determined by Sir E. Sabine from the first 
six years, which exhibited a ilar difference of 0°00317 m Bri- 
tish units. Thus we find that the two series 

nearly the same semi-annual variation for the total force, while 
the first exhibits thé est semi-annual variation of the 
dip. It onght, however, to be bornein mind that the two series 
bear a different relation to the disturbance period, the maximum 
of disturbances occurring about the middle of the first series, and 
the mmimum near the middle of the second. 


‘‘ Spectroscopic observations with the great Melbourne Tele- 
scope.” By A. Le Sueur. The author stated that the 
TE observations of the nebulse of Orion show distinctly 

t considerable nebulomty emsts within and about the 
trapezium. The authors ¢decopic observations reveal a posi- 
tire though comparatively famt nebulosity within and about the 
traperium ; the spectrascofe, however, shows with much force 
that this nebulosity not only exists, but is comparable in bright- 
ness to thet surroundi het I at some distance,—the 
brightest part of the ne in ; that, in ordinary observa- 
tions, therefore, the faintness or apparent complete absence ot 
nebula is mainly due to the disturbing brightness of the four stars, 
not to any intrinsic extreme faintness or absolute vacuity. 

In the examination of Jupiter, the size of image is ht 
into prominent play; with the origi in image the 
1s barely sufficient, but with the image condensed (at pleasure 
within certain limits) fair work becomes possible, the spectrum 

ing considerably bright The Imes G, F, 6, C, D are seen 
without the shghtest ty, and many other lines with atten- 
tion, A marked featme isa nebulous band between C, D; from 
measures this turns out to be one of the bands examined by Mr. 
Huggins, 882 of his scale (C, of Brewster 7). With the slit per- 
secular to Jupiter's equator and theadvantage of a large unage, 
an admirable opportunity is afforded of noting the behaviour at 
the lines as they cross the different parts of the surface, a 
scopic picture of the planet, as it were, being presented beanti- 
fully totheeye. The nebulous line C, was ially and narrowly 
watched, but without any satisfactory ence bemg elicited ; 
It is found that the spectrom of n Argo is crossed by bright 
lines, The mere fact of a t line spectrum is not very diff 
cult to ascertain on a good t; for although from faintness 
of the light the phenomenon is i 

ly that tho character of the 


lines occasionally flash out so 
cannot be mistaken. most marked Imes were 


spectrum. 
made out to be, if not coincident with, very near to C, D, 4, F, 
and the principal nitrogen line, It cannot be determined 
svhetlier the concdencs is ath the i p or tbe air- 
band; nothing more definite can be said than the star line 
lies within the limits of the group. The comparison spectrum 
employed does not show F, but the pomnon of the previously 
adjusted pointer, with reference to air lines in the netghboar- 
hood, leaves little doubt as to the ae of the blne star line 
with F, due regard being had to the evidence (when 
such close limits are reached) that C comcides with a red star 
line, The ow (or orange?) lme in the star has not yet 
received ient attention, it 1s, however, very near D. With 
the di ion employed, D and the bright au Ime on the lesa re- 
ble side of fy are ell serointed, so that noia hindia 
the delicacy of the star ime, the author hopes if not to get satis- 
factory widens of coincidence with a particular line, at least to 
elmmate one of the competitors ; at present it cannot even be 
sid whether the line may not be slightly more ible than 
D ; the lumits gre, however, very small, placing the bright air 
group about 1,180 of Mr. Huggins’ scale completely outside 
posible St aer Ge ay) ta Eee 
i star + is incompetent to give a 
with even a wide sht; for a considerable 
S and f of y no lines at all are visible; the nearest nebula 
bright enough to show a Ime (the three usual lines are now eamly 
seen On a ight over the brighter perts) is reached in the 
direction yee oe E a a r aE S 
as judged appearance in the spectroscope with y threaded on 
the thus directed alit, ws Hitle less than one minute. This remark is 
of some importance in connection with the ordi telescopic 
observations of the nebula, but is mentioned at point to 
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relieve any impression which might arise that the nitrogen line 
seen on the star is merely the ee 
it. In the present state of the y there is httle doubt 

as to the presence of hydrogen in the sta ; the other hnes may 
perhaps be accounted for by nitrogen alone, or by nitrogen, mag- 
nexium, and sodium. On the whole the weight of collateral 
évidence will probably be considered to be in favour of the latter 
combination, with the posmbulity that for sodium may have to be 
substituted the substance whi ee the hne in sun-pro- 
tuberance spectrum. For alth there is no direct evidence as 
to identity of the lme near D, if the coincidence were with the 
orange nitrogen line, it would be reasonable to expect a line in 
the star conesponding to the yellow line 1180, yet none has 


been made out ın that tion ; the second gieen line has 
probably leas claims for visibility than the o o1 yellow lines, 
yet in the star trom this line is not less seen than that 


coinciding with the chief nitrogen line; these considerations, though 
perhaps not enhtled to great weight, at least lead in the direction of 
the above inference. Owing to faintness of the general spectrum no 
dark lines are made out ; one in the red is st ongly suspected, and 
occasionally there is an appearance as if ofa multitude over the spec- 
trim peneally, but they refuse to be seen sepuately and certaily. 
The spectroscope has decided that » in no way inflnences the 
configuration as now seen. Is not the presence of ate and 
hydrogen in the star 4 & chesnut tare ii connection with these 
saree Se which appear to be nothing less than a destruction of 
ne specially in its neaghbou hood ? 

Orion has again been exmmined with an interesting result ; 


the spectroscope proves that in and about the trapezium nebula 
exists com le with the bright surrounding neb The stars, 
sharply focused to pive a linear threaded on the sht 


* 


singly or ın peirs, or cautiously removed ont of the field, it is seen 
that the bnght lines cross the bapenum with little if at all 
diminished brillancy. The telescopic view is therefore 
an erroneous one, produced by the disturbing effect of the bnght 


group. Jupiter has been examined y on moonlight 
nights) ; oath this object the original is too 
famt for good work, but by interpomtion of a suitable lens the 


ways easily seen, C also easily on a clear mght ; the lines to 
mA special attention has been directed are the tellunc lines 
14 and 838 (for convemence of ieference the numbers in Mr. 
aa upiter and sky diagrams are used throughout.) 
These are the only lines seen with ceitainty between C and D. 
The identity of 914 and 838 play weal ak measnies and paitly 
on spark comparison, where, for the identification are ie it 18 
seen that this line 1s near to the aur band 807 of Mr. s 
chemical senle The line 914 is so enmly scen, that having in 
mind Mr. Hugpins’s statement concerning the difficulty af de 
cerning it at onginally very imperfect measures on a bad 
night, and with the apparatus imperfectly adjusted, misleading in 
the same direction, this line was at first mistaken for 882, from 
which, however, ıt is ed far beyond the limit of error na 
proper state of adjustment of a 882 is not seen at 
all with Jupiter at considerable altitude On the might of 
December 29th, however, between the hours of 12.30 and 1, 
Jupiter b low, 882 was then seen almost as conspicuous as 
914, which did not seem to have acto deena increased in dark- 
ness by the additional absorption of the eaith’s atmosphere. On 
the mght of December i4th (both objects being near the 
meridian the spectroscope was turned on Jupiter and 
the moon alternately several times. On Jupiter 914 
and 838 were easily visible, the former (ds usual) the more 
conspicuous; on the moon no line could be certainly made 


out between C and D. 

Much 16.—-The aerate s were read :—‘*On the Cor- 
tact of Conics with S ’ By Wiliam Spottiswoode, ML A., 
F.R.S. “Tables of the Numerical Values of the Sine-miegal, 
Seca Yee and Exponential Integral” By jf. W. L 
Glaisher, Tnnity College, Cambridge. Commumicated by Prof 
Cayley, LL.D. “Researches on Solar Physics\—No, IL The 
Postions and Areas of the Spots obeerved at Kew during the 
years 1865-66, also the Spotted Area lof the Sun’s visible disc 
from the commencement of 1832 up to May 1868.” By Warren 
De la Rue, PhD, FERS, FRAS., Balfour Stewart, 
LLD., .F.R.S., F.RAS, Superintendent of the Kew 
Observatory, and Benjamm Loewy, F.RA.S. ‘The r 
commences with a continuation for the years 1864-66 of Tables 
TL and III. of a previous pape: by the same anthors ; it then 
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proseeds to a discussion of the value of the pictures of the sm 
made i Hofrath Schwabe, which had been placed at the dis- 
posal of the authois, and the result is that.these pictures, when 
oes pli with simultaneous pictures taken by Canington and by 
the ` heliograph, are found to be of great trustworthiness. 
From 1832 to 1854 the pictures discussed are those of Schwabe, 
who was the only observer between these dates ; then follows the 
series taken by Canington, and Jastiy the Kew series, which 
pean in 19a. A ne ii given of nine values = TE sun’s spotted 
area for every fortnight, from the beginning of 1832 up to May, 
1868, and also shit of three-monthly values of the snc ele 


thiee-monthly value being the mean of the three-fortnightly 
values which precede one of the three which follow it. ese 
three-monthly values me also given fo. every fortnight. <A plate 


1s appended to the paper, in which a curve 1s laid down repie- 
senting eS of solar disturbance as derived fiqm the 
three-monthiy values; and another curve is derived from this by 


a sligle process of tation, representing the progress of the 
ten-yearly a 10d, values of the latte: curve, cor egponding 
to every foitmght, are also tabulated. From this Table aie 


derived the following epochs of maxima and minima of the 
longer period :— 


imum Nov. 28, 1833 
anmum ... .. Dee ar, 1836. 
Minimum Sept 21, 1843. 
Maxum ...... . Noy. 1, 1847, 
Minimum Apuil 21, 1856. 
Matwmum ... .. Sept. 7, 1859. 
Minumoam July 14, 1867. 
This exhibits a wonability in the length of the whole pesiod. 
Thus we have between ist and 2nd minimum... 9'81 yeas. 
and and 31d do, r Di M 
3rd and 4th do, nc LOSE ,„ 
Mean of all the periods ...... . 1107 years. 


Another fact previously noted by Sir J. Herschel 1s bought 
to light, namely, that the time between 2 minimum and the next 
manmum is less than that from the maximum to the next muu- 
mun, Thus the times from the mmmum to the maximum are 
for the three periods 3°06, 4°14, and 3°37, while those from the 
maximum to the minimum me 6'75, 8'44, and 7'44 yews, In 
all the three periods there are times of secondary maxima after 
the aust minimum; and in order to exhibit this peculianty statis- 
tics are given of the light-curve of R Sagitte and of 6 Lyre, 
two ¥ le stas which present peculiarities similar to the sun. 
Finclly, the results ore tested to see whether they exhibit any 
trace of planetaiy influence; and for this purpose 54 conjunc- 
tons of Jupiter and Venus, and go conjunctions of Venus and 


Mercury kave been made use of with the followmg result, ex- 
hibuing the united effect of the sun's conjunctions, the unit of 
spo aren being one millionth of the sun’s visible hemi- 
spheie. 
separation. Jupiter and Venus Younus and Alercury 
OO) JO sericis + Bı.. + 1675 
30 to L. & , — 139 
6o to go . — 452 - 1686 
go to 120 -~ 579. ~ 235 
120 to I - 705 . . — 23I 
non I .— 759 . -= bad 
®© YSOt6: 210° œa ones a SO 2. ~ 481 
BIO tO 24O. vise ries cy 732 vs aig oe + 547 
240 to 270 . . — 263. + 431 
270 to 300. wt + 228 
BOG 10.330! aise: poea tF se ir eek + 1318 
930 t0' “Oust, oe, Soa 2 TOR are t & ae AS 
Chemical Society, Ma .—Piof. Williamson in the chair. 
“On Refiaction Equivalents.” By Dr. Gladstone. Three distinct 


Imes of research had led up to the discovery of these equivalents. 
The first was the influence of temperature on the iehaction of 
light by liquids ; the second, the refraction of mixtmes or com- 
bmacions as compared with that of their constituents ; and the 
third, the refractive indices of different membeis of homologous 
series of organic compounds As to the first of these it was found 
by the joirt labours of Dr. Gladstone and the Rev. Pelham Dale, 
thet the refraction and the sion deciease as the tem e 
riss Focther examination showed a close relation between 
density and the change of the 1efiactive index minus 
unity, which the investigators termed the ‘‘ refractive eneigy,” 
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and which is expressed in the language of opticians as #— I. 
This energy divided by the density, that s 2> is called the 


specific refractive energy,” and 1s, in the case of liquids, a 
constant, not affected by temperatme. This conclusion was sub- 

uently confirmed by the experiments of Landolt, Wullner, 
ani Kuhlman. As to the second line of that of the 
iehaction of mittues, solufions, and mmple combinations, the 
conclusion wes arrived at that herc also nearest approxima- 


tion to the truth was given by =, and this conclusion has been 


fully confirmed by the careful experiments of Wullner. The 
same eal expression holds also in the case of-a gas 
or E pres solution, and, ind it was expected to be so, for 
water, phosphorus, and sulphur have the same energies in the 
liquid and solid states, The question now presented itself, does 
on elemen substance retain its specific of retarding 
en it is combined chemically with other elements? An 

ve reply was suggested by many considerations. It 

was, for instance, found that bromoform (CH Br) and bibromide 
of bromethylene (C,H, Br) have almost the same ifc refrac- 
tive energy as bromine itself, On the other hand, however, the 
investigators observed that isomeric liquids were not always 
identical in refractive energy, and that the replacement of hydro- 
gen by oxygen in organic compounds effected a much greater 
tical change m some instances than in others. Hence the con- 
clomon wes drawn that the c refractive energy of every 
liquid w composed of the refractive energies of its com- 
ponent elements, modified by the manner of combination. The 
third line of resemich was that of the AE different 
homologous compounds. The experiments of Delffs, of Landolt, 
and of Gladstone. and Dale, have led to the view that in all 
the seies contaming the radicals, methyl and its congeners, the 
c Tefiactive energies increase as the senes advances, and 

the amount of optical change is less between the higher than 
between the members of the lower series. Landolt, adopting 
Gladstone and Dale’s formula for the specific refiactive energy, 


multiplied it by the atomic welght P ; and this P == he desig- 


nated the “ Refraction Equivalent.” According to this represen- 
taton, the refiaction equivalent of a body is the sum of the 
refraction equivalents of its constituent elements. The great 
advantage of this kind of expiesmon is, that it peimits of the 
easy comparison of the opti roperties of different substances, 
By making these compu mons, dolt found that the refraction 
equivalent of carbon ıs 5°0; that of hydrogen, 1°3 ; and that of 
oxygen, 370. Pe a aaa have given figures very close 
to these. The wny of calculating the refraction equivalent of a 
compound from these data may be illustrated by ether. C Hio 
O=m4 (5 0) + 10 (1:3) + 3°0=36°0. The refaction i hea 
deduced from obse vation is 36:26. A great variety of liquids 
have given the same equivalents by calculation as by direct inves- 
= pea Yet there aie exceptions to this ent with theory. 

o whole gioup of the aromatic hydrocarbons and their deriva- 
tives give refraction equivalents much above the calculated 
numbers. This anomaly must be due to an erroneous - 
tation of the constitution of their nucleus, which cannot be 
menter than CyH,. However, the above method makes it pos- 
sible to find the refiaction equivalent of bodies, which could not 
othe wise bo taken; for mstance, of metnis. The refractem 
equivalents of fifty elements have been determined in this way. 
It is to be remarked that the figues in the following list repre- 
sent A of the solar system im- 


Aluminium . a4 Todine a. 24'5—27"2 
Baim 15° lion . 12°0—~20°1 
Biomine 15°3—16'9 | Lead. 24°8 
Calciam 104 Magnesium T'O 
Carbon i . 50 Mangancse 12 ‘2-—-26'2 
Chlorine . . 99—107 | Mercury. 21°3—-29°O 
Chomium . . 59-230; Nitrogen. ©.  4q'I— 53 
Copper. > «rr Oxygen. © 29 
Hydrogen . .  I'3— 3'5 | Phosphorus ae 
Platinum . . 260 Sodium . 3 ; 
Potnssium . 8 I Sulphur . 160 
Silicon 7°5— 68 ; : . 27'0—19'2 
‘Suver ; 135 Zine . ; . 102 


Tt will be seen that some of the clements have a double value, 
and this peculiarity is in most cases coincident with a change of 
atomicity. Thus, iron in the ferrous salts has the equivalent 
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12'0, in the ferric salts 20°1, and since the refraction equivalent 
of ron m potassic ferndcyanide 1s 11°7, the view ts itself 
that the metal is here in the same condition as in ferrous 
salts, Great anomalies, however, present themselves in the case 
of oxygen. Its equivalent in many compounds is 29, but in 
others ıt comes down to 2'1, and in some cases, as in sulphates 
and phosphates, ıt would seem to be a negative quantity. This 
points to the conclusion thut o hes the power o 
modi the action on light of those clements with which it 1s 
comb in a high proportion. On looking over the above list 
one is struck by the identity of the equivalents of those elements 
which have the same, or nearly the same, atomic weight. This: 
is still more prominent when the ific refractive ener- 
gies of the elements instead of their 1efraction equivalents are 
considered. The following pairs may be noted in this 1espect — 
Iron, o'214 Aluminium, 0'307 Bromine, o'191 
0'222 Chromium, 0'305 Iodine, 0'193 
But the most suggestive comparison is that between the specific 
1efractive and the combini portions of those metals 
that form salts not dro by ee By combin 
proportion 1s meant the actual amount which will combine wi 
a cetain quantity of a salt radicle. A few of these metals may 
be quoted here r~ 


Spee. refr. Combinmg 
energy 
re bene a4 1300 I 
bumuinium 307 g'I 
Calcum. . 260 20 
Tron ald 28 . 
Sodium 209 23 
Potassium ° 207 39°! 
Copper 183 307 
, Silver . 125 rog 
Lead . 120 103'5 


&c. 

The regularity in the decrease of tho numbers in the fust 
column and the corresponding inciease in the second column 
would suggest that the combining proportions of Silver, Lead, 
&c. t to be halved in order to bring those elements to 
about r nght places in the lst. Thee is further a 1e- 
markable comcidence between the power of a metallic element 
to refract the rays of light, and its power to saturnte the 
affmties of other es ; of course, it must be borne In mind 
that a small combining proportion means a high saturating 


The names of the officers proposed by the Council of the 
Chemical Society for election on the 30th March, are :—Pre- 
sident: A. W. n. New Vice-Presidents! E Frank- 
land, A. Matthiessen. New Members of Council: H. Bassett, 
F. Field, F.R S. ; M. Holzmann, Ph.D; W. J. Russell, Ph D.; 
R. Angus Smith, Ph. D., F.R.S.; John T LL. D., F.R.S. 


Entomological Bociety of London, Mach 7.—Mr F. P, 
Pascoe, vice-president, m the chair. The Rer. P. Murray 
and M, J. È Puls were elected members. Professor West- 
wood exhibited a number of old locusts, with a view to deter- 
mine what is the true Locusta mi of Linneus. The 
Rev. H. S. Gorham sent for hon i of Sunius 
neglects, a beetle new to Bri but probably confused in col- 
lechons with £ angustatus. r. Albert Muller exhibited a 
curious acorn-like formed on the mid-rib on the underside 
of the leaf of a species of Guette. Mr. Janson exhibited a 
large number of butterflies collected by his son in Nicarapun in 
November and December last Mr. Butler exhibited specimens 
of Argynnis Adippe and Nrede, in support of his previously 

reseed opinion that the two forms are but one species, Dr. 
allace exhibited dark varieties of AMeditea A and - 
mens of Herguntsa dertvaliis. Mr. Stainton exhibited Casso- 
Stertteceiia, bred in this country from Russian larve which 
fed in reeds. Dr. Wallace exhibited cocoons and silk of several 
es of silk-producing moths, and addressed the meeting on 
the progiess and science of Seiciculture im this county in 
the colomes. The minis E was read: “‘ Descriptions of 
twelve new exotic species of the Coleopterous family Praaphide,” 
by Professor Westwood. 


Ethnological Society, March 8.— Professor Huxley, F.R.S , 
president, in the chalr. Captain Campbell, RE., was announced 
as a new member. Colonel Lane Fox read n paper ‘* On the 
opening of two cairns near Bangor, in North Wales” One 
was situated on the summit of Moel Fabanyand contained a 

© 
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cist In which an um was found, together with several small 
dressed stones, probably arrow-heads and flakes, worked not in 
flint, bùt in the trap and felspathic rocks of the naghbonrhood. 
Other worked stones were found beneath the cist. Professor 
Ramsay described the lithological characters of the matenals. 
The second cairn examined by the author was called Carnedd 
Horvel, and contained ts of an urn surrounded by par- 
ticles of burnt human bone, but not protected by a cist, Among 
the ers who took in the discussion on this paper were 
Sir J. Lubbock, Bart., M. P., Professor Ramsay, Mr. J. Evans, 
Mr. J. W. Flower, Dr. Nicholas, and Mr. R. Hamilton. A 
per was then read ‘‘On the earliest phases of crvflisation,” 
Mr, IL M. Westiopp. The author sought to show that 
every race passes through an invariable senes of phases in 
definite sequence. These are the barbarous, the hunting, the 


pastoral, and the agricultural phases, which the author com- 
pared with the stages of infancy, childhood, youth, 
end manhood in the individual man. Numerous illustrations 


were adduced of different races exhibi these several phases 
of civilisation in the successive stages of their development. 


MAMCHESTER 


Literary and Philosophical Society, Fe qa.—Dr. 
en Joule, ident, m the chair, referred to the o tons 
had aden kie Aang on the progresmve rise of the 
freezing point of one of his thermometers. He had made a 
further observahon, and found that a nse—-anmistakeable, though 
very small-—wwas still taking place after a lapse of twenty-six years 
since the bulb was blown.—Dr. F. Crace Calvert gave an ac- 
count of the made during the last few months in the 
production of artificial alizarine, and expiessed his opinion that 
many yems must elapse before it can replace madder and its 
Gi pete their vaned applications in calico prnting ; 
t ere long the purity of the substance artificially obtamed may 
prove of gieat service to the calico printer, by enabling hmm to 
produce at a cheaper rate than now certain styles of prints as 
well as new styles and effects Dr. Sch remarked that 
practical success would in a great measure depend on the price of 
the raw material, anthacene, and on the amount of colourmg 
matter to be obtained fiom it. The process of manufacture was, 
however, as far as he conld judge, a simple and easy one, 
req the use of no costly materials. ¢ was convinced that 
the product was identical with the natural alizarine of 
madder, the only difference being thet the former was generally 
contaminated with some impurity which prevented its apang 
eanly. Purpunne was not formed along with alizarine, as 
been He also exhibited to the meetmg some i~ 
mens of Twkey-red dyed with aruficial aluzarme, which had 
sent to him by Mr. Peikın, end stated that the latter had alread 
manufactured several tons of the new product. Dr. Schan 
erred to a notice m the last number of the Chemtcal News, 
ving an account of a process for ing pure alixarine from 
Farkey-red dyed cotton ; and stated ost the same process 
was described many years ago by himself, He also claimed to 
have been the first to point out that Turkey-red, madder pmk, 
and all the fimer madder colours are mmply compounds of alza- 
iine and fatty acids with beses. 

‘On the O c Matter of Human Breath in Health and 
Disease,” by Dr. Arthur Ransome. The vapour of the breath 
was condensed in a large glass flask surrounded by ice and salt, 
at a tem of d below zero. e fluid col- 
lected wus then analysed for ammonie, urea, and kindred 
substances ; and for organic ammonia—the method employed 
being that {invented by Messrs. Wanklyn and Chapman for water 
analysis. The breath of 11 healthy persons and of 17 affected 
by different disorders was thus exammed, and the results were 
given in two tables. Thé persons examined were of different 
sexes and and the time of the day at which the breath was 
condensed varied. In both health and disease the free ammonia 
varied considerably ; the variation could not be connected with 
the time of the day, the fasting, or full condition. Uren was 
sought for in 15 instances—thies healthy persons and 12 cases of 
disense—but it was only found in two cases of kidney disease, 
in one case of diphthena, and a famt Indication of its presence 
occurred in a female suffering from catarrh. The quantity of 
ammonia, iang ing from the destruction of organic matter, also 
vaned, posmbly fom the oxidation of albummous particles by 
the process of respiration; but in healthy there was a 
remarkable uniformity in the total quantity of ammonia obtamed 
by the process, ; Amongst adults the maximum quantity per 100 


NATURE 


[March 17, 1870 


minims of fuid was 0'43 of a millogramme, and the minimum 

was 0'35. A rough calculation was given of the total quantity 
of organic matter Pe ee 24 hours—in adults 
about 3 gra. m IO oz, of aqueous ur, a quantity small in 
itself, but sufficient to make this fluid highly decomposable, and 
ready to foster the growth of the germs of disease. In disease 
there was much greater variation in the amount and kind of 
organic matter off In 3 cages of catarrh, I of measles, 
and 1 of diphtheria, the total ammonia obtalned was much less 
than in health—Jess than o'2 of a a result pro- 
bably due to the abundance of mucus in those complaints, by 
which the fine solid particles of the breath were led. In 
two cases of fa gs Ser it was also deficient, but as they 
were both children, the of organic matter may have been 
due to their age. In cases of consumption also the total am- 
monia was less than in health; bat in one case of this digease 


associated with ts Disease a larger amount of organic 
so i Wace a potion of ıt due to wea In 
diseases the lugest amount of organic matter of all kings was 


found in the breath. The ammonia in one case of Bright’s 
Disease was 1°8 sare paid 1oo minims of fluid, and urea 
was largely present. Perbavs this fact might be taken as an 
mdication of the need of measures directed to increase the 
activity of other excretory oigans. In one case of ozona or 
offenmve breath, the total quantity of ammonia obtained was 
er then in any healthy subject, but the excess was chiefly 
uo to organic matter. One convalescent case of fever was 
examined, and the total ammonia was found to be deficient. 
The air of a crowded railway carriage, after 15 minutes’ occupa- 
tion, was also tested by this method, and in about 2 cubic feet 
0'3 es of ammonia and 3 millomammes of organic 
matter were found. With reference to the presence of organic 
matter in the atmosphere, it was pomted out that the subject was 
in no way a novel one, and that it had, during the last thuty 
years, been Ut Raed investigated by many observers, more es- 
y by wann, Dusch, Schroeder, Helmholtz, Van den 
roeck, Pasteur, and Pouchet, but it was shown that it is to Dr. 
Angus Smith that we owe the disco of the readiness with 
which living organisms are formed in condensed breath of 
crowded meetings, and ae determmation of the actual quantity 
of organic matter in the air of different localities, Mr. 
Dancers calculation of the number of spores contained in 
the air was noticed, but a source of error was pointed out 
in the readiness with which organisms are developed in 
suitable fluids, even in the course of afew hours Observations 
upon the organic particles of respired air had at different times 
been made by the author. 1. Tn 1837 giass plates covered with 
glycerine had been exposed in different places and examined 
a sean Amongst others m the dome of the Borough 
Gaol, to which all the respired air in the building is conducted, 
oiganised particles fiom the | and various fibres were found 
in this air. 2, Doring a crowded meeting at the Fiee Tiade 
Hall, air from one of the boxed was diawn for two hours through 
distilled water, and the sediment exammed after 36 hours. è 
following objects were noted :—Fibies, separate cellules, nucle- 
ated cells, Te RAT matter, numerous epithelial 
pry igen 3. The dust from the top of one 
of the pillars was examined, and in addition to other objects 
the same epithelial scales were detected. 4. Sereal of the 
imens of fluid from the lungs were also searched with the 
croscope. In all of them epithehum in different stages of de- 
terioration was abundantly present, but few spores were 
found in any fresh en. On the other hand, after the fluid 
bad been kept for a few hours, myriads of vibriones and many 
spoies were fonnd. In a case of diphthena, confervoid fila- 
ments were noticed, and in two other cases, one of measles, and 
one of whooping cough, abundant specimens of a small-celled 
torula were found, and these were seen to increase In numbers 
for two days, after which they ceased to develo These diffe- 
rences in the nature of the bodies met with probably show some 
difference in the nature of the fluid given off; eet Sesion 
out that they afford no poe ae ee ee o 
They simply show the readiness with which the aqueous vapour 
of the Sit fermentation, and the ers of bad ven- 
tilation, ially in hospitals. Dr. E and Dr. H. 
Browne stated that they had also fe oe ene the results 
of which were, in general, confirmatory of those obtamed by Nr. 
Ransome. 


Microscopical and Natural History Section, January 31.—~Mr. 
John Watson, president, in the chair. Mr, Charles Bailey icad a 


March 17, 1870] 


per “On the natmal used in cotton bales in 

raxil.”"—Mr, J. Sidebotham exhibi tome photographs of 
Pholas-bored Rocks, and said in reference to a paper by Mr. R 
D. Darbishire on rocks bored by Pholas at Lattle Orme’s 
* Head, that last spring he found many rocks so bored on both 
the Great and Little Ormes. The holes are most abundant nea: 
the tops of the mountains, and none whatever-are met with very 
low down. At first sight the holes on the surface of the rocks 
having been weather-worn, and gometimes connected by channels 
with the natural fisswes in the rock, it is difficult to say which 
o: whether any of the holes harce been caused by ioctl: RaP 
—An interesting collection of Australian plants from Dr. Mueller 
of Melbourne, was exhibited by Mr. H. A. Hust. 


EDINBURGH 

Royal Society, March 7.—William Forbes Skene, vice- 
piesident, in the chair The following communications were 
read: “On the Rate of Moitality of Assured Lives as epen- 
enced by Ten Assurance Companies in Scotland fiom 1815 to 
18639” James Meikle, actuary to the Scottsh Provident 
Institutid?, communicated by Prof. Tait. In 1863 ten assurance 
ae eines coninbuted thar mouiality ce, embracing 
neatly 12,000 deaths, and published the iesult in May last. 
The piesent paper contained observations on the! nature of that 
ence. ter compaiing the mortalities of the male popu- 
lation of England and Scotland, in which the moitality of males- 
in Scotland was greater than in England up to abont the 
age of thirty-five, the mortality of assured males was com- 
pued therewith, ond also with the expectations of the Carlisle 
and the Actuaries’ tables, the most general bases of life assur- 
ance compnintons, Asmued life ience was shown to be 
greatly more favourable than the isle up to about the 
age of fifty, thereafter less favourable; it was slightly more 
favourable than the Actumies’ at nesuly all ages. Similar com- 
parisons were made of the mortality of females. The whole 
obse: vations on the lives wee then thrown into various forms, so 
as to exhibit the effects of the selection exercised by the offices 
in assmiing only healthy lives ; and, after casting ont the experience 
of the years when selection has its greatest force, comparing the 


lemaining observations with the mortality of the population. 
The rate of mortaltty on policies effected ‘‘ avzk paiticlpation in 
piofts” was shown to very much Argher on policies 


effected ‘‘to/Aeut participation.” ‘The mortality on imperfect 
lives (those not assured at ordinary ates) was also discussed, and 
the amount of annual premium required to assure roo/. at death 
given for several classes of lives. Interes comperi- 
sons were also given of the causes of death of assured lives and of 
the population. It appears that assuied lives have died in greater 
pioportion fiom rymotic complaints, diseases of the brain, hemt, 
and liver; while the populations have died in greater ratio from 
tubercular and lung diseases. The paper concluded with a de- 
sciiption of the manner in which some of the results were adjusted 
and interpolated. The whole was very fully illustrated 


and called forth an int discussion.—‘‘ Brief Notes on In- 
dian Society and Life in the when the Hymns of the agya 
were composed,” by John Muir. Afte stating that although the 


religious conceptions of the Indians of the Vedic era were m n 
comparatively simple and undeveloped it would be a mis- 
take to suppose that they had not made considerable advances in 
civilisation, the writer proceeded to pive some account of the 
country which they occupied, and of the amount of opulence 
by their and to adduce a variety of particulars 
ustrative of their social and domestic relations and manners, 
their diess, food, dnnk, professions, relating to the tame and wild 
animals known to them, to their wars, armies, armour, and 
wen and to then poy and incipient speculation, Some 
of the topics tented of were Mlushated by metrical translations 
from the hymns of the Rigveda—{1) in praise of charity and 
adie atu relating to the variety of men’s tastes and purmuita, 
(3) satincally com the Brahmins with fiogs revi at the 
beginning of autumn, (4) descnptive of the miseries of gam- 
bh (shin celebration of warlke prowess and its instruments, 
ado) containing a specimen of early speculation. 
DUBLIN 
Febrnaiy 28—Sir Robert Kane, vice-president, in the chair, 
Professor J. P. O'Reilly exhibited a model and described a plan 
of a moveable barometer. The secretary read a note supple- 
mentary to their former paper ‘' Kosoon Canadense, a mineial 
Pseudomoiphite,” by Professors W, King and T. H., Rowney, 
of Queen’s College, Galway. | 
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Natural History Society, March 2, — Rev. Professor 
Houghton, in the chair. Piofessor Houghton 1ead a paper on 
the “ Pathological lemons observed in the stomach of a hones ” 
-Professor Traquair exhibited fine specimens of Calamosicthys 
from Old Calabar, and Professor Macalister exhibited a specimen 


of Amedia vuigaris, from Mangerton, county Kerry. 
Pags 


Academy of Sciences, Afarch 7.—M. de Saint- Venant read 

a memoir on the establishment of the equations of the interior 
movements effected in solid ductile bodies beyond the limits at 
which elasticity can restore them to them former state. Papers 
were also communicated by M. Brioschi on the bissection of 
iptical functions, by M. Bourget on the algebraical de- 
velopment of the eae ie functions, and by Bf. Lucas on 
the calculation of the physical parameters and principal axes in 
a certain point of an atomic system.—M. Becquerel communi- 
cated a memoir on the electromotive forces of various substances, 
such as carbon, gold, platinum, &c, in the piesence of 
water idal various liquids, in which he described the effects 
produced by plates of the substances above mentioned in 
contact ‘with distilled water and various solutions-—-M. Du- 
brunfant presented some remaiks upon the colours of rarefied 
gases submitted to spectrum analysis. He remarked upon the 
aminosity of h m Geimler’s tubes at vious degrees of 
tenuity, and stated that at its maximum attenuation a blood-red 
colour is characteristic of pure hydrogen, and that it communi- 
cates a similar coloration to the gas it He also 
noticed the vanation in the intenmty of coloration of hydiogen, 
according to the calibre of the tubes through which the curment* 
anapa e purest nitiogen was stated to give ap hae tint, 
ut usually the peculiarities of this gas are masked by the presence 
of water or m . The Torricellian vacuum was said to furnish 
the spectra py gat Ena nitrogen, and mercury. The author 
also remarked upon some recent communicatons to the Academy 
on this subject.—A note by M. J. M. Gaugnin on the electio- 
motive force developed by platmum when in contact with vanous 
liquids was presented by M. E, Becquerel. The author stated 
that when one of two plates of platinum is taken out 
of acidulated water, washed in distilled water and restored to 
its place, a current is developed, which he ascribed to the 
presence of the water. He discussed the probable modes of 
action of this water, and inclined to the opinion that the plate 
still plunged into acidulated water forms a coat moie positive 
than the platinum itself, which combination is daueyed by the 
water. He stated, however, that the electro-motive force is gieatly 
incieased by the of the washed plate toa temperature of 
150° C aed F.}—In a note on the illumination of transparent 
bodies, o1etadduced a further evidence in favour of his opinion 
that the presence of ed cles takes a preponderant part 
in these phenomena.—M. Leroy de Boisbandeau communicated 
some remarks, illustrated by sketches, upon some curious Icicles 
observed by him on the mdes of a stone tank.—AL Aug. Hou- 
reau noticed the absence of ed water in the mow which 
fell at Rouen on several days dunng the pest winte:.—A note 
by Mr. Thudichum was presented, wn which the author described 
an acid which, he stated, exists normally in the wine, and which he 
proposed to name Arywopkan acia.—M. Jouglet communicated 
a note on the achon of orone upon nito-glycerine and other 

losivye com He found that O Aca dynamit 
de and chloride of nitrogen and some other bodies explod 

when put into a vessel contninmg ozone, whilst picrate of Potash 
was slowly decomposed, and gunpowder was sensibly altered in 
six weeks. —-A note by M. Sacc on the distillation of tartmic acid 
was presented.—Notes on earthquake shocks observed at Lima 
and Ancona were communicated by the Minister of Public 
Instruction.—M. H. Sainte-Clair Deville presented a note by 
Father Denza, giving an account of a storm of sand accompany- 
ing rain and snow, *vhich occurred in various parts of Italy on 
the 13th and r4th of February. The author remarked upon the 
periodicity of the phenomenon, and noticed its occurrence in 
various p ; the sand, ın all cases, appeared to be identical, 
and was considered by the author to come the African deserts, 
—A. note by AL H, on the cretaceous formation of the 
French slope of the Pyrenees and of Corbières, and especially 
on the Neocomilan, Ta and Albian strata of that on, 
was piesented by M. Daubtée—MM. A. Roujou and P. 
A. Julien communicated a note on stric observed on blocks 
of Fontaineblean sandstone and other rocks imbedded in the 
diluvium of the nelghbourhood of Paris. These were stated to 
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be the first striated blocks observed near Paris M. Ele de 
upon these blocks, — M. A. 
the pert of his remarks the 

Fuca propagation of the ilzama of some of thos on and 
ae eee the lesen of senie ofthese plane 
pate reas ne oie E. Prillleux on the influ- 
aade on of starch tn chlorophyll, 
E ee et Gist A of gar was cea iy 
su to be due to the achoneof the w rays, and that 
cas had no such effect. He consdered that the results 


a ee due to 
ae Sa t, and by TE 
tne t, he 


to @ more Aa 
E aE eat fae took eas) 
aaia a Hots Uy K O Cave on tie Ges aal placenta 
of the nE ees eager a rie ale 


tion of the nests of the house martin ieee aay aa 


maintained that the nests of birds, of being, as generally 
su constructed in the same way from century to century, 
undergo certain I of structure. 
In Ee the house martin, he stated that within 
ethe last fi yess that bird has adopted a new form for 
its neste OO ee 
of a hemisphere, with smell cirenlar for entrance. 
ete to M. P et, are in the form 
o Genres ofa et with the poles much elongated, 
and the entrance is by a long transverse alit.—A second note on 
the traches and differential characters of the lungs in birds, 
M. was presented M. C Tho author 
d the various modes o on, 


organ. — 
ee E E an extract from a lotter from the Abbé 


rA AO PE osis of a new species of Crossoptilon (C. 
by him at ea raa note by 


e a hS uction and union of divided tendons 
was communicated M. J. C The author maintained 
that the regeneration of a divided tendon is effected by the prolife- 


-ration of the elements on the inner surface of its sheath, in a 

manner analogous to the reproduction of bone by the periosteum. 

presented some remarks on the confusion which has 
palatine between Ca ee 

Sar cir i and communicated some particulars 

to the phy of the two Academicians, 


SYDNEY 

Royal Society of New South Wales Koval & F. 
T O T aah of the S Mint, described 
‘the practi of or ecpraing ale and gol 
ieee ibe the aeai ence: _ process of which an 
account was giren to e Chemici Socar rather more than a 
ago. At the S Mint 6 630 108 Galiees of gold have 
besa feccived (or cainagé Bee of itx establishment In, 
Maya855 to December 31, I The a composition o 
this gold would be abont 94} per cent. of gold, 5 per cent, of 
ee et of base metals; the gross amount of silver 


contained in the gold would be about 334,190 ounces, so that 
about 24,750 ounces of silver per amum here been gaa 


colony for the want of a simple process si Sen 
now obtained in Que@nsland, as also that now fon 
New Zealand, 


B. Miller 


is completed when a bro 
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evolved from a self-actng Ee Goeth 
are readily refined im five d 


ee ee a 
on the mme day. The gold thus refmed is 
perfectly tough, end contains only about one-half per cent. of” 
alloy. The dinake oaei gold u od E beol I9 parts 
E E the lows of silver is 240 in 100,000, e cost of 
rent of premises 
ree per ounce. silver is ob- 
tained in the form of fused and is reduced to the 
metallic state by of zinc combined with slabs of the 
chloride into a galvanic arrangement, devised by Dr. Lefb-isa, 
oN our RENE MO a tc sais Daksa ye Mad 
silver, and 1,400 or 1,500 ounces could thus be 
rely În a dey. No acid is and the xinc con- 
pre eel o roe e reduced. The whole 
rocesa, having been thoroughly tested at the tme, ts to be 
t into active o at once. It is already employed 

by some of the banks in Australia and New Zealand. 
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MACMILLAN & C0.S SCIENTIFIC PUBLICATIONS. 





SCIENTIFIC MANUALS. 


It is the intention of the Publishers to uce a complete 
snes of Scientific Man affgrding full accurate elementary 
information, conveyed in clear and lucid English. The authors 
are well known es among the foremost men of their several de- 
partments ; and their names form a ready tee for the high 
character of the books. Subjoined is a of those mannals 
that have already appeared, with a short acconnt of each. Others 
are in active on; and the whole will constitute a 
standard series specially adapted to the requirements of beginners, 
whether for private study or for school instruction. 


ASTRONOMY.— By the Astronomer 


PHYSIOLOGY.-——Professor HUXLEY’S 
LESSONS fn ELEMENTARY PHYSIOLOGY Wh numerous Ihs- 
E S, Profesor of Natural Hrstory in the 


of Techi 1mo coth 44, Gal, 
describes explains, in a series the 
of Human , or the Structure and Functions of the 
ee ee view of the an 
1 by sections on the Vascular or Yeinous System, the 
, the Blood and the , R ; of Loss and of 
a at eee aa tho eae the Coalesconce of 
Senseniom with one another and ake Gas of , the 
Nervous and Innervation ; , or the Alinute Strugture of the 
Ties, A Table of Anatomical and Constants is appended 
The lascas are folly Hlustrated by ommernus aas aarin The manual Is 
primarily intended to serve as a text-book for and learners in boyy’ 


and gory’ schools. 


UESTIONS ON HUXLEY’S PHYSIO. 
oe ed aa 


BOTANY. — PROFESSOR OLIVER'S 


LESSONS IN ELEMENTARY BOTANY. With nearly Two Hundred 
By eee OLIVER, FR8&, FLE Seventh ‘Thousand. 
4r. 


3 


tion of this work free uso has been made of the 
late PROFESSOR HENSLOW pane 
ROSCOE’S 


CHEMISTRY. — Professor 
LESSONS IN ELEMENTARY CHEMISTRY, INORGANIC AND 


New Edinan Twenty- x8mo cloth 4s. Ga. 

It has been the endeavour of the author to inportant 
facts and principles of Modern Chemistry in a plo bot concise and scientific 
form, suited to the present requirements of elementary For the 

of faciitanng the attamment of exactitnde m knowledge of the 
Diack «aura of cemeciece anal 


Extra fcap. avo, price 6 Ge 


FIRST BOOK OF INDIAN BOTANY. 
By Profesor OLIVER, FRS, F LS, Keeper of the Herbarium and 
Gardena, Kok, and 


Labrary of the of Botany m Univermty 
College, London. With numerous Uiostrations 
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THE TRANSITS OF VENUS IN 1874 AND 1882 
A PARLIAMENTARY paper issued at the close of 

last session gives some information on what 13 
intended to be done in the matter of the great ap- 
proaching astronomical events of 1874 and 1882, which 
will interest many readers of NATURE. The corre- 
spondence on this subject between the Astronomer Royal 
and the Hydrographer of the Admiralty, and between 
the Hydrographer and the Secretary to the Admuralty, 
is given at full length, and together with the appended 
remarks of Captain Toynbee, Admiral Ommaney, Com- 
mantier Davis, Mr. Stone, and Mr. Warren De la Rue, 
well merits careful perusal, On the whole it seems to 
be at least doubtful whether the requisite Antarctic 
station for the observation of the transit, which in the 
opinion of the Astronomer Royal should, if possible, 
be in the neighbourhood of Mounts Erebus and Terror, 
can be attained, or if, when attained, it is likely to 
be possible to make observations from it. But this 
Antarctic station is only required for the transit of 
1882, and there is ample time to make a preparatory 
Antarctic expedition to ascertain the doubtful point 


' In the meantime, however, let us see what has been 


settled about the transit of 1874. For the proper ob- 
servation of this event the Astronomer Royal informs 
us that it will be necessary, after making allowance for all 
the aid that may be expected from foreign and colonial 
observatories, to organise expeditions to the following five 
stations :—({1) Oahu (Sandwich Islands), (2) Kerguelen’s 
Island, (3) Rodriguez, (4) Auckland (New Zealand), (5) 
Alexandria. At the first three of these stations—namely 
Oahu, Kerguelen’s Island, and Rodriguez—it will be 
necessary to make preparatory observations for twelve 
months, in order to ascertain the absolute longitudes of 
these places, which are not exactly known. The total cost 
ofthese proposed observing expeditions forthe transit of 1874 
is estimated by the Hydrographer at 10,404/., a sum which, 
it must be admitted, 1s moderate for work of such sur- 
passing importance, and, as the Lords of the Treasury 
state that they have “no objection to offer” to the pro- 
posed expenditure, we may take it for granted it will be 
so far carried out. But what I wish to call attention to at 
the present moment is the valuable opportunity thus 
offered for still further augmenting the importance of this 
event to the progress of science generally, by converting 
these proposed astronomical expeditions into expeditions 
for general scientific observation. At three of the spots 
to be visited it will be necessary to keep up an observing 
party, more or less extensive, for upwards of twelve 
months. Now, it so happens that the three spots thus 
selected for astronomical observatories are also of very 
great interest for biological studies. The Sandwich 
Islands are well known to be the seat of a most peculiar 
indigenous flora and fauna, which has been hitherto very 
incompletely explored, rivalling perhaps even that of the 
Galapagos in eccentricity. They are likewise the seat 
of some of the most stupendous volcanic phenomena 
known on the globe. Who can doubt that one or more 
xoologists, botanists, and geologists would find ample 
work during a twelvemonth’s sojourn in these islands, 
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and would reap a nch harvest of results? The little 
island of Rodriguez was formerly the residence of a bird 
allied to the Dodo, and probably of other extinct forms o 
life, Professor Newton and his brother have, it is true, 
already made us tolerably well acquainted with the oste- 
ology of Pesophaps, as this gigantic ground-pigeon is 
termed, But there is no doubt that a careful exploration 
of the bone-caves of Rodriguez will lead to still further 
discovenes as regards Pesophaps, and most pro- 
bably result in bringing to light other unknown extinct 
inhabitants of the submerged continent, which was the 
ancient focus of Didine life, Kerguelen’s Island, the 
third point selected for a temporary astronomical ob- 
servatory, 1s also in many pomts worthy of renewed 
investigation. Although we may probably belicve Dr. 
Hooker, who visited it during Sır James Ross’s Antarctic 
Expedition, left but few plants for future botanists to 
discover, the seals and whales that frequent its shores, 
together with the sea-fowl and other inhabrtants of the 
coast, would well occupy the attention of zoologists. It 
is, moreover, of especial importance that the “abundant 
fossil remains” of its now extinct forests should be 
thoroughly investigated, in order to obtain more know- 
ledge of the former distribution of land and water in the 
South Pacific. I have mentioned only some of the prin- 
cipal and most noticeable points for biological inquiry in 
each of these three localities. But, as every natuialist 
knows, in the case of such isolated land-areas as these 
marine islands, it is of especial importance to the progress 
of our knowledge of general geographical distribution to 
have a complete account of every branch of their faunas 
and floras, both recent and extinct. I beg leave, there- 
fore, to urge upon all who are interested im the promess 
of science, the importance of not losing the opportunity 
that now presents itself. The additional expense of at- 
taching two or three qualified Natural History observers 
(or at any rate collectors) to these three expeditions could 
not be very great The numerous American and Russian 
exploring expeditions are invariably accompanied by 
zoological and botanical collectors, nor is the money 
required to publish the results obtained by them grudged 
by the Governments of these countnes. Even poverty- 
stricken Austria did not send the Nowara round the 
world without a competent corps of naturalists, and 
we are now reaping the fruits of the abundant har- 
vest which they gathered in. Far from lagging behind, 
wealthy England ought to take the lead in such cases, 
and instead of.its being necessaty, when an opportynity of 
the sort occurs, to take all kinds of extraordinary steps 
in order to induce the Government to take advantage of 
it, such things should be done as matters of course. 

Pila 9: 
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a year ago,* at the early age of forty-eight, is a severe loss 
to European science, was an ardent supporter of the doc- 
trine of variability of species. Besides being a most eminent 
linguist, he had long been interested in practical botany : 
and as a cultivator of ferns he had enjoyed many oppor- 
tunities of observing the apparent transformation o 
natural subdivisions. It was not, however, as a botanis’ 
that Mr, Darwin’s book was mainly interesting to him, but 
far more from the light which his theories seemed to throu 
on the phenomena of Janguage. The first edition of the 
“ Origin of Species ” appeared in November 1859,and Prof 
Schleicher, three years before he had met with Brown’s 
German translation of it, had in his book, “ Die Deutsche 
Sprache ” (pp. 43, 44), called attention to the struggle for 
existence among words, the disappearance of primitive 
forms, and the immense development and differentiation 
which may be produced by ordinary causes in a single 
family of speech, On receiving Mr. Darwin’s book fror 
his friend Prof. Hiickel, he wrote him a letter, which has 
since been published, on “Die Darwinsche Theorie unc 
die Sprachwissenschaft ;” and in answer to the objection 
that he had, in this letter, assumed that languages were 
material existences, having a real natural hfe, he wrote a 
second pamphlet on the “Importance of Language for 
the Natural History of Mankind.” 

The general line of illustration which he adopts had 
probably struck others, and it had certainly struck me 
before I read or heaid of Prof. Schieicher’s pamphlet ; 
but as that little work is as yet but slightly known in Eng- 
land, it will probably be interesting to some readers if I 
sketch the outline of his arguments. There was nothing 
fanciful or precipitous in Schleicher’s writings. He was 
one of the most strenuous supporters of the strictly scien- 
tific’ character of all true linguistic inquiry; one of thc 
most severe opponents of those vague fancies, imaginative 
theories, hazardous etymologies, and å priori inferences 
which have thrown suspicion on philological work, He 
had owed much, even in the study of language, to such 
books as Schleiden’s “ Scientific Botany,” and the “ Phy- 
siological. Letters” of Carl Vogt; and he wished to found 
linguistic science on the structure of the organs of articu- 
lation and on recognised vital laws. He regarded lan- 
guages as natural organisms which, in accordance with 
definite physical influences, and independently of human 
will, are produced and developed, grow old and die, and 
therefore manifest the series of phenomena to which we 
give the name of “life.” Hence he regarded Compara- 
tive Philology, not as an Aésfortcal, but as a natural 
science; and we think that his views witl be shared by all 
who have added to their linguistic inquiries some sound 
knowledge of either zoology or botany. 

The researches of Sif Charles Lyell have shown that 
the present condition of the earth’s surface is due, not to 
cataclysms and conflagrations, but to the slow result of 
natural laws continuing to act during thousands of years. 
Similarly, Mr. Darwin showed that the existing conditions 
of species might have been originated by continuous in- 
sensible modifications, working for an indeflnite period of 
time. It was the main object of Prof. Schleicher to show 
that in all essential particulars the working of similar laws 
accounted for the existing phenomena of languages. The 
* He died on Dec. 6, 1868. 
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principles of classification apply to language no less than 


to animal and vegetable organisms, A genus corresponds 
to a linguistic stem ; classes to linguistic families ; sub- 
species to dialects; varieties to minor dialectic pecu- 
liarities ; and, finally, individuals to those special modes 
of varying utterances which distinguish man from man. 

Mr. Darwin has constructéd an ingenious diagram* to 
illustrate the immense scope which must be allowed for 
gradual divergence of characters in animal and vegetable 
species derived by natural selection fiom an original 
genus. Schleicher has made an exactly similar table to 
serve as a genealogical tree for the Aryan Families of 
language. But here the philologist has a distinct hdvan- 
tage, and the study of his results may be most suggestive 
to the naturalist : forthe Darwinian diagram ‘is te a great 
extent ideal and hypothetical ; while the table of languages 
is merely an expression of indisputable discoveries. Any 
one who has clearly understood the ceitainty of the fact, 
that languages at first sight so different as Greek and 
French, Icelandic and Portuguese, Sanskrit and Lithu- 
anian, are yet connected with each other by close bonds 
of union, and that the phenomena they exhibit are due to 
gradual differentiation from a single stock, will undoubtedly 
be more able to conceive the possibility of Newfoundlands, 
and Greyhounds, and King Charles’s Spaniels, and 
Wolves being lineal representatives of a common type. 

And further than this, the philologist has another very 
positive advantage over the naturalist. The ethnologist _ 
can not only grove, where the naturalist must be content 
to conjecture, but can also more easily exemplify the birth 
of new forms out of anterior ones, and can carry out his 
examination on a greater scale. There are some lan- 
guages and families of languages which have been under 
close observation for two thousand years, and which 
furnish us with written specimens of forms which have 
undergone immense subsequent modification. In com- 
paring modern French with the Latin of the XII. Tables, 
or Mahratti with the Sanskrit of the Vedas, we havea 
sure and solid basis of observation, in which, by the aid 
of records incapable of falsification, we can observe the 
corroding and: modifying influence of time on human 
speech. The effects of foreign influences on different 
languages even furnish us with some analogy to crossing, 
which is so important an element in all zoological 
inquiries. In point of fact, the possession of written 
materials extending over many ages led philologists to be 
among the first to deny the sudden origin of separate 
“species, The Science of Language offers the most demon- 
strable and instructive examples of the gradual growth of 
species from common primitive forms, although it is as 
impossible in language as it is in roology to draw certain 
and definite lines of demarcation between genera, species, 
and varieties. 

It may be asked whether the science of language is 
able at present to-demonstrate the growth of all families 
from one primitive mother-tongue? The answer must be 
frankly in the negative, and perhaps one reason for this 
may lie in the fact that there is not any linguistic family 
except the Aryan, of which the archetypal forms have been 
reconstructed from their derivatives.t But, on the other 
hand, as regards the morphology of language, we are 

* Origin of P 1390. (4th edition 
ja To jo kr ied the ae Sf Prat Schlaicher’s Comyena'rarm dry 
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serfectly in a position to show that the rudest forms cf 


the most developed language have sprung, by insensible 
derivation, from phonetic signs as vague, simple, and 
monosyllabic as those of Chinese itself. These signs left 
the mutual re/afions of ideas unexpressed. There were at 
irst no special vocal expressions, no organs for the fulfil- 
«ent of giammatical functiors, or the interdistinction of 
mouns and verbs, much less of conjugation or declension. 
Such words as That, gethan, Thuer, Thater, thatig, all 
qoint back to a root dha, which contained in itself the un- 
developed germ of all sorts of verbal, nominal, and ad- 
verbial modifications. And in this respect the ultimate 
coots of. the Aryan languages closely resemble in 
character the actual words of those languages which 
bare ned to this day as nearly as possible in their 
primitive condition. Such roots may without fancy be 
called speech-cells, in which the rudiments of all special 
organs are implicitly involved, but in which they are as 
litle developed as in the germinal vesicles which represent 
the eailiest forms of animal and vegetable life. There 
may have been multitudes of such sound-cells, as it were, 
from which different families of language have sprung by 
special lines of development, just as, according to the 
Darwinian hypothesis, many primordial cells, presenting 
a close similality, may have been the earliest rudiments 
of all living organisms. 

In speaking of the extinction of species and the 
strugple for existence, Mr. Darwin uses language which 
may be literally appled-applied without even verbal 
modification—to the phenomena of languages. Here, no 
less than in the animal and vegetable kangdom, the 
dominant forms of the prevailing groups tend to leave 
many modified descendants, while the imperfection of the 
weaker groups leads to therr gradual disappearance. But 
the complete extinction of a linguistic type is a slow pro- 
cess, and just as extinct animal forms may leave behind 
them a few decaying representatives in inaccessible or 
solitary places, so in the mountain-valleys of the Pyrenees 
and the Caucasus, we find isolated dialects which may be 
ihe fragmentary relics of tongues once spoken in immense 
districts. But a language once extinct, like an extinct 
Species, can never under any circumstances reappear ; 
and its place is occupied by the nearly related but 
greatly modified groups of predominant families, 
which are precisely those which undergo the com- 
pletest differentiation in the cdurse of their gradual 
victory over less happily constituted forms. And 
in consequence of the extinction of languages many 
interinediats forms have perished ; the primitive relation- 
ships of languages have been disturbed by all sorts of 
external influences, and consequently languages radically 
different are now found existing side by side. All this, as 
every naturalist 13 well aware, represents a condition of 
things precisely similar to that which prevails in animated 
nature. 

Mr. Darwin, in his great work, devotes a few words to 
the classification of languages as affording & confirmation 
of his theories. It does so to an extent of which probably 
he was not at first aware. In two capital points, viz, (1), 
the immense changes which can be effected by infini- 
tesimaHy gradual modification ; and (2) the preservation 
of the best and strongest form in the struggle for hfe, 
Mr. Darwin’s hypothesis may be confirmed and verified 
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by the entirely independent researches of the comparative 
philologist. These are the two points to which Prof. 
Schleicher wished to draw attention in the pamphlet 
which I have here epitomised. They do not indeed 
represent the whole of the linguistic facts which might be 
adduced on this side of the question, and they leave out 
of sight others which might be alleged with great force in 
favour of an opposite view. Some of these I have endca- 
youred to set forth elsewhere,* and possibly there may be 
some future opportunity of again bringing this subject 
before the reader. My present object was to make 
the views of Prof. Schleicher more widely known than 
they have yet become umong English naturalists and 
scholars, F. W. FARRAR, 





THE PRIVATE LIFE OF GALILEO 


The Private Life of Galileo. ra gF pnacipally from 
his correspondence and that of his eldest daughter, 
Sister Maria Celeste, nun in the Franciscan convent 
of S. Matthew at Arcetri. 307 pp. (London. Mac- 
millan and Co. 1870.) 

HE numerous works which have appeared with 
Galileo for their theme may be divided into three 

classes. Firstly, those which relate more particularly to 
his persecution by the Church, the position and influence 
of the Sacred College in his day, and its attitude towards 
science. Secondly, those which treat of his scientific 
labours apart from himself, their nature and character, and 
their influence on the propagation of truth, the advance- 
ment of modern philosophy, and the downfall of Anstote- 
jianism, Thirdly, those which discuss his private life. The 
first and last of these are often blended, more or less, and 
of necessity, but we know too little of his scientific labours. 
M. Parechappe has well remarked, “ Le savant s'est effacé 
dans le martyr.” The works of Galileo, if much talked 
of, are certainly little read—“ Il Saggiatore” and the 
“ Dialoghi” are even less read than the “ De Augmentis 
Scientiarum ” and the “Novum Organum;” while the 
“Principia” of Descartes occupies a position of notoriety 
midway, perhaps, between “Il Saggiatore” and the 
“Novum Organum,” and we have a little difficulty in 
placing the writings of Hobbes. Yet it 1s undeniable 
that the works of these four men have produced a more 
profound and permanent influence upon human thought 
than any which preceded them. ‘There is but one epoch 
in the history of the world to be compared with their 
epoch ; it is that of Aristotle. 

* The work before us belongs both to the first and third 

of the above divisions, it relates mainly to the private 

life of Galileo, and’ resembles Arduini’s “Primogenita 

di Galileo Galilei,” more than any other work on the 

subject. The account of the priyate life of Galileo, 

ublike many such accounts, does not give us much insight 
into the manners and customs and conditions of society 
at the time of which it treats, both because Galileo had 
so little real domestic life, and because the main corre- 
spondence which furnishes these private details took place 
between a nun (who of all persons can know least of the 
external world) and Galileo himself, and her letters to 
him have been preserved, while his answers to them have 
perished. Your great philosopher as a rule is eaceedingly 
es Sea a paper oo Pe open Seer ee the 
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undomestic, and the proofs of this are so common that 
we need not quote a single example ; the petty details of 
home weary them, and prevent the abstraction requisite 
for their labours : so the ancient Brahmans, who reasoned 
as profoundly as any light of Western civilisation, lived 
in the solitudes of the forests of Ancient India; so 
Descartes withdrew himself feom the world, and remained 





” GALILEO 
(From Ramsey s picture in Trinity College, Cambridge) 


buried in the quiet of his country house while he produced 
his “ Meditations,” 

Galileo also was by no means domestic. Of his three 
natural children, his son Vincenzio was a constant thorn 
in his side. He was a lazy fellow, who was always writing 
to his father for money, and who, Italian-like, preferred to 
idle away his life in singing and lute-playing, to adopting 
any profession or attempting to get his own livelihood. 
We cannot find one good quality in Vincenzio Galileo ; 
he was mean, selfish, inconsiderate and unnatural in his 
bebaviour towards his father. One example of this is 
sufficient. He had quartered himself on his father, toge- 
ther with his wife and children, when the plague broke 
out in the neighbourhood ; whereupon Vincenzio deserted 
the old man, and went to a more healthy locality, leaving 
his father to take his chance with the other inhabitants of 
the district. CGalileo’s daughters Polissena and Virginia 
were placed in the Cenvent of S. Matthew, at Arcetri, in 
1614, when the eldest was only thirteen years old ; hence- 
forth they became Sister Maria Celeste and Sister Arcan- 
gela Of the latter we hear but little, but Sister Maria 
Celeste constantly corresponded with her father, and the 
greater number of her letters have been preserved, and 
are now in the Palatine Library at Florence. These letters 
contain some interesting details of convent life of the 
period, but of necessity they do not bear upon many of 
the doings of the outside world ; their general tenor 1s the 
same throughout ; they are full of her love for Heaven 
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and for her “dear lord and father,” as she was wont to call 
Galileo, and they almost invariably pass to an opposite 
extreme of matters exceedingly of the earth, earthy—the 
baking of cakes, the mending of linen, the getting up of 
his collars and so on, She tells her father all the minute 
details of her work, as: “ I have been extremely busy at the 
dinner-napkins. They are nearly finished; but now I 
come to putting on the fringe, I find that of the sort I send 
as a pattern a piece is wanting for two dinner-napkins : 
that will be four draccia.” The last paragraph of this 
desultory letter begins, “ These few cakes I send are some 
I made a few days ago, intending to give them to you 
when you come to bid us adieu ;” and ends, “I thank 
Him for everything, and pray that He will give you the 
highest and best felicity ;” and a postscript immediately 
follows this—“ You can send us any collars that want 
getting up.” l í 

Galileo’s villa was very near the convent, and a 
constant interchange of courtesy seems to have taken 
place; Galileo sent money and presents of meat and 
wine, while Sister Maria Celeste sent him plums, and 
baked pears, and candied fruits, and cakes, and mended 
his linen and kept his wardrobe in order. Her love for 
him amounted almost to worship, at least to veneration. 
When at length, worn out by watching in the convent 
infirmary, by ill health, and by the many privations in- 
separable from a convent life, she felt her end approaching, 
Galileo was in confinement at Siena, and she feared she 
should see him no more; but he was allowed to retire to 
his own house, and arrived at Arcetri in time to see his 
daughter before her death. Writing of this time (1634), 
Galileo says: “Here I lived on very quietly, frequently 
paying visits to the neighbouring convent, where I had 
two daughters who were nuns, and whom I lowed dearly; 
but the eldest in particular, who was a woman of exquisite 
mind, singular goodness, and most heartily attached to 
me,” . 
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There is much in this “Private Life of Galileo” of 
great interest in connection with his scientific work, his 
books, his persecutions and trial by the Sacred College, 
and his condemnation; but we have preferred to keep 
strictly to his more private life, as the theme is so large, 
that if we once touched upon his scientific work and its 
results, we should require far more space than could be 
placed at our disposal here. 

Galileo continued actively employed to within a few 
years of his death, in January 1642. During his latter 
years he was a great sufferer. “I have been in my bed 
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for. fve weeks,” he writes to Diodati, in 1637, “ oppressed 
with weakness and other infirmities, from whitch my age, 
seventy-four years, permits me not to hope release, Added 
to this, grok dolor/ the sight of my right eye, that eye 
whose labours (I dare say it) have had such glorious 
results, is for ever lost. That of the left, which was and 
is imperfect, is rendered null by a continual weeping.” 
Thus the poor old man compfained, until finding that his 
blindness was incurable, and that his many ills were in- 
creasing, he ceased repining, and begged his friends to 
remember him in their prayers, till his unhappy chequered 
life was closed by death. 
G. FARRER RODWELL. 





OUR BOOK SHELF 


Reptiles and Birds. A Popular Account of their various 
Orders, with a Descrption of the Habits and Eco- 
nomy of the most interesting. By Louis Figuier. 
Illustrated with 307 woodcuts. Edited and adapted 
by Parker Guillmore. 1870, (London: Chapman 
and Hall.) 


A VERY pretty book for a drawing-room tahle. The 
description of the several families of both tiles and 
birds is filled with anecdotes culled from sorts of 
writers, some of them sufficiently crmaien others, to say 
the least, of doubtful accuracy ; witness the following in 
reference to the stork :—“ The inhabitants of Smyrna, 
who know how far the males carry their feelings of conju- 
gal honour, make these birds the subject of rather a cruel 
amusement, They divert themselves by ing hen’s 
eggs in the nest of the stork. At the sight of this unusual 
Patan the male allows a terrible suspicion to gnaw 

is heart. By the help of his imagination he soon per- 
suades himself that his mate has betrayed him; in spite of 
the protestations of the poor thing he delivers her over 
to the other storks who are drawn t er by his cries, 
and the mnocent and unfortunate victim is pecked to 
pieces.” We should lke to see this cruel amusement 
played out once to the bitter end, and should then, but 
not till then, believe it, 

The drawings and woodcuts are as excellent as they are 
numerous, 


Bettrags sur Lehre von den Functionen der Nerven- 
centren des Frosches. “ Essays on the Functions of 
the Nerve-centres in the Frog.” By. Prof. D. Fried. 
Ee Konigsberg, pp. 130. (Berlin, Hirschwald, 
I 


THIS little brochure, which, though small, contains the 
result of much work, 1s divided into four sections. 1. On 
the reflectorial excitation of the voice in frogs. 2. On the 
physiology of generation in the frog. 3. On the inhibitory 
Faluence which can be exerted on the reflex actions ; and 
4. On the seat of the mind (Seele) in frogs ; beside inves- 
tigations on the centre for the maintenance of equipoise, 
and the centre for locomotion. It may be sheeted iat 
notwithstanding the experiments were all undertaken in 
frogs, those little martyrs to science, yet that some of the 
results at least have a bearing on the functions of 
the centra in the higher animals, and even on man him- 
self, The results of his experiments in reference to the 
seat of the mind arg at variance with those of Pfluger 
and others, who hold that the sla cord participates 
with the brain ın its possession. Goltz maintains, on 
the contrary, that the brain is the exclusive seat of all 
intellectual processes, and consequently, that a frog from 
which the whole encephalon has been removed, is an 
organism presenting only a complex series of reflex pro- 
cesses, e removal of the cereérxsi alone deprives the 
animal of all voluntary movement, and of all those 
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faculties which are included under the general head of 
consciousness; it still retains, however, certain pawers of 
co-ordination, If the corpora quadrigemina are then 
removed, it uo longer possesses the power of preserving 
the equipoise of its body or the accommodation of 1ts 
movements. The corpora quadrigemina therefore, he 
concludes, constitute the centre for the maintenance of the 
equilibrium of the body. The cerebellum, on the other 
hand, is the centre for locomotion of the whole body. 


Scart, der Naturforschendin Gesellschaft in Dansig 
eue Folge, Cweiten Bandes, Zweite Heft, 1869. 


THE Danzig Natural History Society publishes annually 
a part of its Transactions, which, although but little known 
in this mak often contain valuable papers. In the part 
for 1869, which we have just received, we find an elaborate 
memoir by Dr. Bail, on the epizootic fungi which affect 
the caterpillars injurious to forests, and it is some comfort 
to think, that while these vegetable parasites do not 
but mischief among the silk establishments of the sout 
of Europe, they are regarded as serviceable in other 
arters. This part also contains the continuation of 
. A. Menge's valuable monograph of the Prussian 
spiders, of which the author has now descnbed and 
figured 157 species. This memoir ıs indispensable to the 
archeologist, and is in itself a wonderful result of the 
most minute — 80 minute, in fact, that 
the author is unfortunately led to ify the import- 
ance of slight differences, and thus to establish a great 
number of new genera upon very slight grounds M, 
Menge also describes and figures a species of scorpion 
and two species of spiders from amber; each of the latter 
forms the type of a new genus. Dr. Bail contributes a 
short but interesting paper on the occurrence of andro- 
gynous flowers in moncecious and dicscious plants. Besides 
some minor communications on subjects connected with 
natural history, the part contains two memoirs which one 
would hardly expect to find in the Transactions of a society 
of naturalists, namely, a description of the construction and 
theory of a marine distance-measurer, and an investiga- 
tion of the moon with reference to its ellipsoidal form, by 
M. E. Kayser, who describes himself as “ Astronomer to 
the Natural History Society of Danzg.” The former of 
these papers is illustrated with three folding plates. 


Notes on Microscopic Crystads included in some Minerals, 
By Isaac Lea. From the Proceed) of the 
Academy of Natural Sciences of Philadelphia. Read 
February 16 and May 11, 1869. 


IN these two the author gives an account of the 
minute included in sapphire, garnets, and several 
other mine which in some cases are arranged in a 
number of definite planes, so as to give rise to the ap- 


pearance seen in the so-called “star sapphires.” The 
essays are illustrated by a plate, which ca the cha- 
racter of the crystals in a very satisfactory manner, The 
Ruthor is, however, not quite correct in thinking thateuch 
included crystals had not been previously described 
by several authors. *Sochting, in his excellent work, * 
ves an account of some facts similar to those observed 
Mr. Lea ; and Messrs. Sorby and Butler, in their paper 

on the microscopical structure of rybies, sapphires, &c.t 
describe “the small plate-like crystals, often tri in 
form, with an every acute, They are very thin, and 
arranged parallel to three principal planes of the sap- 
ve and are thus precisely like those now red by 
; There can no doubt that the study of the 
minute included in minerals often throws much 
light on their ongin, and they play a far more important 
part than is often supposed, and serve to explain some 
of the discrepancies met with in their chemical composition. 


* Exmechiusss won Alineralen u s w. Freiberg, 1960. 
t Proceeding of the Rayal Society vol xvi, p. si. 
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LETTERS TO THE EDITOR 

[The Editor dees mot hold himself responsible for opinions expressed 

by has Correspondents, No notice is taken 6f anonymous 

com manications. | 

Rotation of a Rigid Body 

My ous communication about the rotating ellipsoil to 
this juurnal, has attracted the attentlon of M. Redan! si One 
touch of Nature makes the whole world kin.” Ina note ad- 
dressed to me full of true d iy, this gentleman hes made much 
more than suficient ikea Zo or hus previous trifling act of inad- 
vettence, and states that to his great regret he had misunderstood 
my meaning, in the of my memorr in ion, and that “se 
critique n'est pas fondée.” I, on my pat ly lament the un- 
necessary tone of acerbity In which my reference to this criticism 
was couched, and wish I could recall UNngTacious expression 
which it contains. ‘‘ When I spoke that, I was ill-tempered too.” 

I will pass over this, to me, painful topic, to say two or three 
: words on the mode in which the rotating ellipsoid may be sup- 

to roll or swwbdv/e on a rough plane, with its centre fixed. 

Iy solution may remind the reader of Columbus’s mode of sup- 
porting an egg on its polnt—or, rather, of a faurer mode which 
Colum might have employed, and which would not have 
necessitated the breaking of the shell, viz, by resting the blade 
of acknife or rough plate on the upper end of his egg. 

So, to make an ellipsoidal or spheroidal top roll, with its 
centre fixed—say, upon a rough horizontal plane—imagine a 
second horizon lene in contact with the upper portion of it 
surface ; hen cthe Imevioining ie ra polia of conte: vil pis 

the centre of the top. We may conceive a slight per- 

foration in either or each plane at its initial point of contact with 
the top, and a screw wire introduced this, and inserted 
jnto a female screw in the body to be set rolling (a mode of 
spioning which Sir C. Wheatstone recommends as the most 

epant in any case, and in this case evidently the most eligible). 
On withdrawing the wire with a jerk, the top may be set in 
motion about its centre, In such a ton as to remain in 
contact -with the two plenes, and if these be sufficiently rough 
the motion will eventually be reduced to one of pure rege. 
between them, the axis (4e, the liné joining the two points 
contact) continually shifting, but the centre remaining lutely 
stationary: for, vertical motlon this cannot have, so 
as the top contmues to touch both p and any slight hori- 
`- zontal motion (if it should chance to take on such at the outset) 
would be checked and ultimately deshoyed by the friction, 
which would also keep the two points of contact stationary (like 
the single point of contact of a wheel rolling on a rail), in each 
succesrmve atom of time. Thus the motion upon the lower 
plane would in the end be precisely the seme as if the u 

line were withdrawn, and the pedtre col abevtap: kept bred 
y some mechanical adjustment. If the spin were not suffi- 
ciently vigorous, after a time the rolling top might quit the 
upper plane, and of course sooner or later by the diminution of 
the ovs-¥ea due to adhesion, resistance of air, imperfection 
or deformation of the surfaces, end other disturbing causes, this 
would take place, but ing from these circumstances the 
principal axes of the spheroidal or ellipsoidal top would move 
precisely in place and time like the “axes of spontaneous 
rotation” of any fiee body of which the top was the “ Kinematic 
Exponent.” i 

I do not pretend to offer an opinion what materixls for th 
plants and rolling body (ground glass and ebony or rough 
ebonite have been aA ome it would be best to employ, 
or whether the ‘‘ wobbling top” could eqsily bes made to exhibit 
itsevolubons, It is h for a non-effective, unpractical man (as 
unfortunately I, must to being) to have shown that there is 
no intrinsic imposmbility in the execution of the conception. 

With regard to the fiction and pressure: if W be pale. os 
of the body, F and P the friction and pressure in the case of a 
anglo plane (the values of which are set out in my memoir, 

p 74-76, t‘ Philosophical Transactions” 1866}, it may easily 
betes that eventually the friction at eech point of con- 
tact will be i the preme upwards at the lower point EW, 


and downwards at the upper one , 3o that if P should 
become egual to W the top would quit the upper plane and the 
t come to en end. At p. 766 of my memoir the 


factor VM A has accidentally dropped out of the erpiemion for 
P which I mention here, in case any one should feel inclined to 
ie 








consult the memoir in consequence of this note Mr. Ferrer: 
has taken up my investigations, given moie a eng 
expressions than mine for F and P; with the aid of these is 
would probably be not difficult to determme the maximum value 


of 540 as to assign the necessary degree of roughness of the 


confining planes, and also to ascertain under what circumstances 
P-— W would become zero, but I do not feel sufficient interest 
In the question, nor have Iethe courage to undertake these 
calculations with the complicated forms of P and F contained in 
my memoir. Mr. Ferrers’ results cre contained in a memoir 
ordered to be printed in the ‘‘ Philosophical Transactions,” and 
will shortly appear. 

In my memoir will be found an exact kinematical method of 
reckoning the time of rotation by Poinsot’s ellipsoid when the 
lower surface is made to roll on one fixed plane at the same 
time that its upper surface is shapened off in a particular wa 
{therein desibed) 1 as to roll upon a parallel plans wiki 
turns round a fixed axis; this up plane is compelled 
to turn by the friction, and acts the. part of «a moveable 
dial in the time of the free body ily 
associated with the ellipsoid, I have also shown there that the 
motion of any free body about a fixed centre may be regarded 
as co ed. of a uniform motion of rotation and the motion 
of a disc, or, if one pleases, a peir of mutually bisectmg croes- 
wires left to turn freely abont their centre. But I fear that 
ee ee 
can bear u so dry a topic, and, having more to sy, 
deem it ise bring these remarks fovea i 

f J. J. SYLVESTER 


Dutch " or “Deutsch ” 


THEre is a short note in Mr. Hurley’s lecture in the last 
number of NATURE, which I have read several tomes in the vain 
hope of finding out its meaning. Mr. Huxley speaks of “the 
much debated question, did the Germans of and Tacitus 

NeT (not EPRI Gal! Mr. Freeman) or Celtic.” 
hat my ‘‘ P” or any else's —onye, 
the Maz ee eae with it? å ae Pe 

I do not see why Mr. H in my name He can 
haidly suppose that I do not know Dectsch is the German 
form—TI can hardly sup that he does not know that Durch 
is the Enghsh form the name otherwise written 7héscd, 
Testonswcus, Theolonicus, Theotiscns, and endless other wa He 
cah hardly think that I have never opened a modem 
book : I can hardly think thet he has never opened an English 
book af the sixteenth or seventeenth century. If he has opened 
any such book m which matters of this kind me likely to be 
touched upon, he must surely know that the words Duick and 
Datchsian were then used in a wide sense. A ‘ Dutch- 
man” might be a native of Halland; he might be a native of 
Bavaria. And the divimon into Hys Dutch and Low Dutch, 
or Vaker Dutch, was sis cabin aden understood, 

I do not know what Mr. Huxley's objeciion is I use the word 
as one ready made, as more convenient than the Latin for Zew- 
fenic, and as more easily i the addition of the qualfying 

lables Wyk and Low. I should not use Dewéeck ın this sense 
or two reasons, it is not an Enghsh form, and I should 


no more, in wiiting lish, say that certain le talked 
‘t Deutsch,” than I sh sa Mat they talked ‘ Francais,” 
Secondly, the word Deutsch o the woid German) ould to 
most people convey the idea of one paiticular Teutonic tongue, 
while I am probably speaking of Teutonic tongues in general, 
Mr. Huxley's question, ‘‘ Did the Germans of Cæsar and Tacitus 
speak Dextsch P” may mean either ee ore eee 
tongue of any kind?” or “ Did $ e gta 
tonc tongue which to most peoples’ minds would be suggested 
by the words German or Deutsch, namely, the Migh-Dutch f” 
ch Mr. Huxley means I do not know. For my own I 
believe that they spoke Dutch or Teutonic, but Lew Dutch and 
not Fyk. EDWARD A. FREEMAN 
Somerleare, Wells, March 21 


The American Eclipse 


WILL you grant me space for a few words on my spectro- 
scopic observations of the American eclipse, and what seem to 
me the inferences to be drawn from them? I make the re- 
quest the move freely because I have met from time to time allugions 
to them in your journal, and remarks, some of which seem 
to require my notice, if only to express my appreciation of 
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the considerate courtesy with winch they have been treated 
gentlemen who differ widely from my conclusions. 

I. Regarding the use of the spectroscope in the observation 
of t contacts.’ 

* Ithink the language of Mr. Stone and some others in a dis- 
cussion of the matter at a meeting of the Astronomical Society, 
1eported in your columns in December last, implies a misappre- 
hension, \ I have proposed (and executed in the case of 
the moon) is to use the extiaction of the bright C line in the 

of the chromosphere Rs a aitenon of contact with the 
limb of the otasøkere, not with the upper surface of the chromo- 
sphere, which would, of course, as indicated by Mr. Stone, be 
a perfectly worthless observation. 
he advantage of the method lies in this, that it furnishes an 
easily apprehended phenomenon to be watched for, and gives 
sae vantage of preparation to the observer. 

With an instrament of moderate dispersive power, the slit 
must be’normal to the sun’s hmb, and an accurate knowledge of 
the expected point of contact is required: with a more powerful 
instrument the slit can be placed tangential, somewhat 
widely, and thus all difficulty on this score avoided, as I have 
pointed out in my report. I see by a paper of Mr. Proctor's 
in the December number of the “ Monthly Notices,” that Mr. 
a the same plan. 

e:haps | may remark in passing that the idea of using the 
spectroscope in this manner to observe the contact of the moon 
with the sun’s disc, was conceived before the event, so that the 
observation was made deliberately and by pre- ent-——not 
ot all accidentally, as would rather seem to be implied by one of 
the opening senlences in the article of Mr. Proctor’s above re- 
fi to. To M., Faye, however, belongs whateve: merit there 
may be m the method, for he proposed essentially the same thing 
in January rare But I knew nothing of this at the time of the 
ecli nor in till long after. 

$: self-luminosity of the Corona 

Tt 1s not impossible the so-called corona may be complex. 
Some portion of its radiance may gerAags onginate in our own 
atmosphere, although I do not yet find m able to accord 
with the conclusions of Dr. Gould and Mr. Lockyer in this 
respect, and am strongly disposed to believe that the tole 

phenomenon is purely solar. 

This much appears certain, however, that there exists outside 
of the chromosphere propeily so called (:.e., the envelope of rad 
Aydrogen), and as distinct hen if, as it is from the pweke e, 
an immense atmosphere of self-luminous substance, ext to 
a distance of from 5’ to 8 from the sun’s surface, and probably 
much further in places —phosphorescent dust or fog in a glowing 


gas. 
In support of this idea I adduce the photograph of Mr. 


aoe taken at Shelbyville, Ky , with an exposure of 40 On 
this, the photopic corona (uf I may use the eapiession to dis- 
i it from the vinde corona, whose points of maximum 
bilbance were, accordi to Dr. Gould, entirely different), 
reaches a height of C. Brot Harkness observed the 147 
line in the spectrum of the corona at a distance of nearl 
from the sun’s limb, and not near to any prominence. do 
not know the precise elevntion at which I saw it, bat it was 
not less than 3’ or 4’, 

Indirectly, also, the idea is confirmed by the spectroscopic 
observation of Prof Picke: who used a si prisin in- 
strument, with the sht simply directed towards the sun, not 
attached to a telescope He saw only three or four lines, the 
bnghtest in the green near E. Now, snce this Ine, when 
observed by throwing a ae image of the sun on the slit, is 
very faint as er open with C, Dp and F, its intensity, as seen 
by lim, can only be accounted for by supposing that the 
luminous area from which it was derived far exceeded that of 
the chromosphere and prominences. 

I have noticed also that some of the observers of the Indian 
eclipse ee and Pogson) spenk of the intensity of the green 
line id fet observe in the same manner as Prof. Pickering? 

I need y add that Prof Pick 's observation of the 
non-polansation of the corona concurs with what has been said. 

As to the faint contmuous spectrum, I am sure that the 
reported absence of dark lines was not the resnlt of insufficient 
observation. ° 

I could not have faded to see D, E, 6, 1961, F and G had they 
existed, for ina of sumilar bnghtness-formed by a light 
from d cloud, not only these but many other Imes are visible in 
my insuument. Now, the absence of some of these might, 


perhaps, be accounted for on the ingenious hypothesis proposed 
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by Mr. Lockyer, and be ata in your No. of February 3; but 
this would not apply to D, E, or G.* 

But if we admit the existence of faintly luminous solid or 
foggy matter near the sun, either meteoric o1 arising from the 
cloudy condensation of a non-permanent gas, the whole is at 
once easy of comprehension. 

The Auroral Theory of the Corona 

e S ape ta Pp by àir Lockyer that the bright line 
1474 is only occasionally visible, us, I think, unfounded. At any 
rate I have never failed to see it myself when looked for, and 

seldom to make it visible to others when I have wished to 
exhibit to them. It 1s faint, and, lke a difficult microscopic 
object, requires management to bring it out with five prisms; 
but by p the alit tangential to the sun’s disc, and giving the 
ee eae ieee it 1s seen to flash out as the limb passes 
off the slut. It 1 worth noting too, that it is often especially 
plain at portivns of the limb where the chromosphere is unusually 
shallow and famt 

But while I think it probable that this line coincides with the 
nuroia line reported by Prof Winlock at 1550 of Mr. Huggins’ 
scale, I am by no means sure of it I understand its assigned 
position rested upon a single observation with a chemical spectro- 
scope, and the probable error of such a determmation cannot 
well be less than ten divisions of Kirchhofl’s scule. I hare 
naturally made many attempts to determine its tron for my- 
self, bat have never seen It except thrice, and then not long 
enough at a time tocomplete a measurement. I am only sure that 
its position lies between 1460 and 1490 of Kirchhof 

For this reason, alth I do not at all abandon the hypothe- 
als, which appears to have other elements of probability in tha 
general appearance of the corona, the necessity of intense elec- 
trical disturbances in the solar atmosphere as the result of the 
powerful vertical currents known to exist there, as well as the 
curions responsiveness of our terrestrial magnets to solar storms; 
yet I do not feel in a position to urge it strongly, but rather await 
developments. 

As to the substance which causes this Loe, I observe that 
Father Secchi, ın a recent communication to the French Aca- 
demy, is disposed to think it b 3 while Mr. Lockyer still 
believes it to be iron. Jam m hopes that experiments now in 
ah ier may throw some light on the subject. 

ay I in cl this long communication, that it 
seems to me valuable o tons might be made at the 
Eclipse of next December, by a up os Ha wth a 

und glass sliding screen, upon which an image of the corona 
oe or re inches i diam en should be thrown ; the ground 
glass ha the roughened side next the obseiver, so tbat he 
could sk upon it with a lead pencil the outlimes of the 
image, the glass being made long enough to allow of several such 

cetches. 

The comparison of a series of such outlines would decide the 
question of changes in the coronal streamers, as the sketches, 

simple tracings, could not but be accurate m their m- 
dications of tion. 

Dartmouth College, N.H., March 1 C. A. YOUNG 

P.S.—I think that the position of the line reported by me as 
2602 should have been 25 1'5, an error of one revolution of the 
micrometer screw having made. At any rate on two oc- 
cas.ons since the eclipse I have seen a 
pomtion, and I have never been able to 


ht line in the latter 
one ın the former. 





Professor Huxley's Address " 
Aay I be permitted to advert to one view in connection with 
that part of Professoi°Huxley’s admirable address to the Geolo- 
ical Society, which treats of dist:ibutional provinces inhabited 
y the terrestrial vertebrata, and the subsequent incorporation of 
these provinces into one another at difesent periods. 
The view to which I refer is that wherein Mr. Huxley attri- 
butes the origin of the eocene types to their evolution during the 
Afesow.c epoch in some Po which then was isolated from 


the E area, and their introduction by geographical changes 
unto the Euro area in the interval between the Mesoruic and 
Teitury 


Having brought forwerd ten ago the view that the Aus- 
traliin province was an actual and isolated remnant of the 
Triassic continent and of its mammalinn fauna, and that the 
geographical distribution of organised beings pomted to the infe- 
rence that other portions of the land tracts of the Mesozoic 
period, with their more ancient frun, had at different times 


* Why nxt? [En ] 
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become in with the ~cretaceous continent,* it is 
with much satisfachon that I fnd views for the most part so 
similar d by Professor Huxley with the ability which 
marks all his work. Nevertheless, I venture to mbmit that the 
“view I then advanced as to tho of the origin of the 
Eocene types is more tn accordance with the facts, as far as we 
know them, than the hypothesus of thelr origin in a detached 
province dering the Mesozoic 


The tiew I advanced was that in the distribution 
of the continents and seas took at the close of the Paleo 
xolc, and again at the close of the Mresozaic epoch ; and so far I 


am at one with Professor Huxley: bot I inferred the goco- 
graphical changes taking place at the close of the Mesarolc epoch 
were accompanied by the formation of a contment extending 
over all the guologwally known parts of the globe, whose endur- 


ance was so prolo as to have afforded the necessary time for 


the evolution upon it of the Eocene 

In su this inference Id upon the entire disappear- 
ance the orders Ftereseuria, E nahosanria, and Dinosauria 
among Ia o and of the Ammonitida invertebrates; 
as as upon the great extinction thet took in various 
other forms of life. Such a process as the one by Mr. 


would lead us to look in Eocene strata for an i - 


to 


deepens of several i 
their ahia, some : = lei 
have been pat i Sime changes simply. 

Alegent a fs lad to be vio Ey 
E hes had orevioasly used te demonstrate the necessity of the 
daea fall tie Borers ype i sore period antecedent to 
the Eocene; but may we not that the imterval thus 
marked by the disappearance of so many great orders was vast 
enough even for this evolution? Indeed so much did this great 
extinction weigh upon me that even the intervention of a vast 
lapse of time seemed scarcely sufficient ; and I felt driven to sup- 


that these geographical in some altered the 
Ren conditions ender h E had previo existed ; and 
Sat this alterahon, while stim evolution on the newly- 


formed continent, contributed to 
marks the intra-cietaceous and Terti 
Subtle as are the causes which have t into existence the 
‘varions types of being, those which have produced thelr extinc- 
tion are not less so; th they have not yet received that 
attention which bas been to the origin of species. I 
feel how crude were the suggestions I offered in 1860 to explain 


this great extinction, and how wide a field of conjecture upon the 
subject ts left open ; for these orders of life were not various 
in thew kadai, but equally vanous in their food. © may 


the extinction 


a species to take place from failure of 
a ood wom darda 


enemies, or——and I think this may 


great extinction requires us, I submit, to suppose 
of an interval of time as great, and accompanied by changes of 


conditions as complete, as any that we can urge as necessary for 
the evelution of the Eocene Moreover, the cretacecous 
od itself, whose terrestrial is as yet unknown, , #0 


as we yet know to the contrary, have witnessed in the 





area the of, or even some progress in, the 
Poluion of the Eocene 
Brentwood, March O SEARLES V. Woop, Jun. 


ry 


Transactions of the Royal Society df Edinburgh 


Wrra reference to G.'s letter‘in the last number of NATURE, 
I have merely to observe that (as 


* “Op 


podod;” before the Geological Socwety on February 1st, 1860. Tho 
of the i a brief ha boen by tho 
paip paper, beyond se ae o 


dosideretum 

apean Ae aom mas niy eop 
toe tho thio harmg boan changed to “i st 
Land Tracts during Secondary and Tertlaty‘perkods, ac, 


to many Honorary and 


a e there, Ás 
regards the special case of the British Museum, I have in my 


poseession at this moment their acknowledgments of receipt 
of the successive of our Transactions up to March 1869, 
a sir y to hear that they have recetved our last 
published Part. J. E Batrour, Sæ. R. S Faden. 


Euclid as a Text-Book 
~ THE first four books of Euélid : or the principal properties 
treated 





of and of and other parallelograms 

geom y: the principal properties of the circle and its in~ 
sciibed and crrcumscnbed figures treated etrically.” Such 
is the the programme put fo by the University of 


van De S 

London, of Mathematical portion of the examination for 
matriculation candidates, Whether the papers have ever been 
drawn up in accordance with it I cannot say, but certainly my 
experience for the last four or five years has led me to'belleve 
that the alternative side has, of late, at least, been altogether 


ignored. 

The slightest Inspection of recent papers will show that they 
are constructed on the Euclidean IPO ape o tt da Taa 
was generally t m schools, I thi tly so. But that 
such a course ot ee such latitude as 
the see he eyes provides) ıs upon those esteblshments 
which have taken up the modern views of the mbyect, such as 
those so ably advocated by Professor Hirst,* and Mr. J. M. 
Wilson of Rugby.t It can hardly be thought that so advanced 
an examining body as the London Univeruity will continue to 
eae ait ore active toe Hor t is almost tanta- 
ee ee ae a ractical remit of per- 
mastence, I fear, 2 7 ol 


unfair] those schools in- which (as in U r a 
School, ee 


Wi 
has been almost 


same in the examination pepers I am feel themselves 

constrained to read Euclid that their prospects of good places 
be enhanced. aoe 

mee to believe that ‘“ will shortly be 


field is to be given to the students af modem A 
put forth a scheme similar to that which A R 


mo mey n “as a sop to Gerberus,” but act upon it 
and let it be a reality. ` 
University College School R. TUCKER 





MECHANICAL PROPERTIES OF ICE, AND 
THEIR RELATION TO GLACIER MOTION 


FEW weeks ago I prepared for the February num- 
ber of the Alpins Pwal a review of the contribu- 
tions made by the Rev. Canon Moseley to the theory of 
ier motion, which have a at various times 
Suring the last teen yenrs i the Preeasings of the 
Royas Society and the Philosophical M ae. Some 
new facts having come to my knowledge mnce the publi- 
cation of my paper, I venture to recur to the subject, and 
to invite discussion upon those memoirs of Canon Moseley 
in which he endeavours to prove that the descent of 
jers their weight alone is a mechanical impossi- 
ility.§ e ents he advances in support pi this 
conclusion may be epitomised as follows :— 

If a transverse section of a glacier were to be made, the 
ice would be found to be moving differently at every point 
of it. The velocity is greater at the surface than d 
down, at the centre of the surface than theedges. There 
is a constant displacement of the particles of ice over one 
another, and alongside one another, to which is opposed 
the resistance known as skearing force. By the property 
of ice called regelation, where a surface so sheared is 

A aa tar tsar of Elementary Geccnstry CO bebsre the 

Society, and printed in the Adecetsemal Trees, Sapt. 
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brought into contact with a similar surface, it unites with 
it so as to form one continuous mass. Between the resist- 
ance to shearing and the force which tends to bring the 
glacier down there must be a mechanical relation, so that 
if the shearing resistance were greater, the force would be 
insufficient to cause the descent. By a senes of a 
ments upon cylinders of ice mserted in a cylindrical hol 
bored through two pieces of wood perpendicularly to the 
surface along which the orfe was made to slide upon the 
other, it was found that the force necessary to part the 
ice along the sliding surface varied from 75 to 119 lbs, 
per square inch. Canon Moseley has calculated that for 
the Mer de Glace to descend by its own weight, its shear 
per square inch cannot exceed 1°3193 lbs., and that to 
produce the actual motion with a shear of 75 lbs. we 
square inch, a force in aid of the weight and thirty-four 
times ag great must be called into existence, and applied 
in the direction of motion.. For such a force to be pro- 
duced By the weight of the glacier alone the density of 
ice would require to be in more than 400 times. 
In this reasoning Canon Moseley has neglected, as it 
5 a to ine, the capability of ice when in a state of 
deliquescence to slide along a surface of small inclination, 
as demonstrated by the well-known experiment of Wil- 
liam Hopkins. It ıs, however, not the motion of a block 
of ice as a whole, but the differential motions of 
its particles that we have now to consider. It occurred 
to me that the Canon’s arguments upon this branch of 
the question might be put to an easy practical test by 
subjecting a b of ice to a strain produced by its own 
gravitation, and observing its behaviour under this condi- 
tion, and I was fortunate ın obtaining the assistance of 
my friend Mr. A. F. Osler, F.R.S., in carrying out the 
experiment. 
. A plank of ice 6 inches in width and 23 inches 
in thickness was sawn from the frozen surface of a 
nd, and supported at each end by bearers exactly six 
eet apart. From the moment it was placed in position 
it began to sink and continued to do so until it touched 
the surface over which it was supported, drawing the 
bearers with it, so as to make ther upper ends converge. 


At its lowest point it a ed bent at a 6 
and it was ri fa in its oa form. The tota delec 
tion was 7 inches, which had been effected in about as 
many hours under the influence of a thaw, during which 
the plank diminished slightly in width and thickness. 
On observing the under e of the plank near the 
point of flexure, I noticed a number of very minute fis- 
sures extending a short distance into the ice, but they cer- 
ee ae not sufficient to account for the flexure of the 
plan 


The question at once suggested itself, was the change 
of form in the ice plank due to fracture and regelation? 
I did not think ıt was, but the expemment was not dec- 
sive. Some weeks afterwards an opportunity occurred of 
trying it under other conditions. Dunng the last frost 
we cut out another ice-planks Its | was 6 feet 94 
inches, its width vaned from to inches, and its 
thickness was 1g inches. tro farce bncks, of a width 
exceeding that of the eae were set up on end, on a 
horizontal surface, exactly 6 feet apart, and the plank was 
laid upon them at five p.m. on the 12th of February. At 
3 15 p.m. on the 13th it was continuously curved from end 
to end, go that it only rested on the edges of the bearers 
and the middle pomt of its upper putas was deflected 
13 inches below the line joining its two extremities. The 
temperature was 26°F, The curved plank was perfectly 
ugid, as was proved by taking it off the bearers and in- 
verting it. J examined it again on the two subsequent 
days with the following results .— 


Feb. 14th, 9 30 A.M. nh a 5 F. 


. Deflection of upper surface below 2f inches 
i of lower surface below its ori- 
ginal horizontal positon 4 y i 
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Feb. 15th, 930 4.a. Temp. 30° 0 F. 
Deflection of upper suface below chord . 3% inches 
j of lower surface below its on- 
ginal horizontal position 3k» 


During the whele of this interval, in which the tempera- 
ture never rose above the freezing point, there was 
no indication of fracture in the plank, nor did the optical 
continuity of the ice saffer the slightest interruption. 
On the 15th it began to thaw, and tbe bearers having be- 
come froren to the ground, and the plank to the bearers, 
the suspended portion was unable to yield to the strain 
produced by its gravitation ; and when I re-visited the 
ar on the afternoon of the 15th, it was broken into 

~a-dozen pieces. 

These iments were very rough and imperfect ; we 
intend to renew them on some future occasion, and to 
conduct them with much greater care and proper mce- 
chanical appliances, when we hope to be able to bend 
an ice-p double, without destroying its continuty. 
aoe following conclusions may fairly be drawn from 

em :— , 


1.—A mass of ice may change its form under strains 
Poo by the gravitation of its particles, without 
min Aa A and without returning to its 
oneal orm when the strain ceases. 
2.—The change of form takes place at tempera- 
tures both below and above the freezing point, but 
is greatly accelerated in the latter case. 


I shall not now attempt to discuss the nature of the 
molecular displacements to which the change of form 13 
due, Their occurrence is indisputable; whether or not 
re eds to be dignified by the name of shearing is a mere 
verbal question of little moment. In a very able paper in 
the PAslosophical Mayastne for March 1869, Mr. James 
Croll adduces good reasons for believing t when a 
mass of ice has a deliquescent surface, its molecules may 
experience repeated momentary losses of their shearing 
force. While, therefore, he admits the conclusiveness of 
Canon Moseley’s reasonings for temperatures below freez- 
ing, he concelves that ice at all higher temperatures may 
shear by its own gravitation, It is evident that the former 
concession in Canon Moseley’s favour cannot now be 
maintained, and that the point to which our expenmental 
researches should be directed is not what amount of force 
will suddenly rend asunder the molecules of ice beyond 
the sphere of their mutual attractions, but what amount of 
force will produce molecular displacement within that 
sphere, with time allowed for its operation. 

If we conceive an ice-plank, instead of being placed 
horizontally between bearers, to be laid with its narrowest 
face upon a plane of small inchnation, with its upper edge 
horizontal, and its ends confined between vertical walls 
converging in the direction of motion, with its under sur- 
face deliquescent, so that friction would almost be anmhi- 
lated ; and uf we er umagine the diminution of gravity 
due to resolution along the plane to be compensated 
by increasing the len or diminishing the thickness of 
the plank, the plank would alter its form in a way pre- 
senting a striking resemblance to the actual movement of 


a glacier. Its central portions would move more rapidly 
than its lateral ones; its surfice more rapidly than 
its base; and when the strain upon its particles ex- 


ceeded their cohesive power, it would fracture obliquely to 

the axis of the channel 
If the conclusions drawn from the experiments above 
described are legitimate, plasticity must be admitted by 
the side of sliding, and fracture and regelation as one of the 
constituent elements of the theory of glacier motion, and 
a more important place in that theory must be assigned 
to the views of the late Principal Forbes than has for 
some years been conceded to them. 
ae Wa. MATHEWS, Jun. 
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THE INDIAN TOTAL ECLIPSE 


HE 37th volume of the memoirs of the Royal Astro- 

nomical Society, containing Major Tennant’s rt 

on the total eclipse of the sun of August 17th and ath, 

1868, has just been issued, and we ate enabled, by the 

courtesy of the Council of the Society, to lay an illustrated 
notice of it before our readers. . 


x 23 “a 
La gt} 
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was fully provided with the means of photographing the 
eclipse as well as of determining by means the 
spectroscope the nature of the spectrum of the promi- 
nences and of the corona. Ió our notice we may 

over the 
includes the astronomical determination of the pdsition 
of the observatory, and come to the spectroscopic observa- 
tions, 


Pi 
a 


„i 
I 
f 


FRA. I.-——-TREX SILVER GLASE EQUATOREAL 


The ae ee PES 
astronomy, for as the eclipse of 1860 endorsed the notion 
that the prominences were solar, so that of 1868 set at 


rest the gaseous nature of the red flames or red: pro~ 


tuberances— s0 that we. have two successive eclipses 
ing’ two important problems. 
"Thanks i the care of Mr, De ls Rue, Major Tennant 


é > 


`e 


We first have the spectrum of the corona, Major 
Tennant writes :— - 


Directly I saw the whole moon in the finder I set the croes- 
wires unmediately outside ite upper imb. By the tame I got to 
the pe, the cloudy range, seen in the photographs, had 
ee ey eA the slit, and I saw a very jaint continuous’ spec- 
tum, Thinking thar want of light prevented my seemg the 


reface and the narrative of operations which” 


- 
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bright lines, which I had fully expected to see in the lower strata 


" of the coiona, I the jaws of the alit, and repeatedly ad- 
justed by the fmder, but without effect. Whal I sow was wn- 
deubledly a continens and I saw no lina. * There may 


have been dark lines, of course, but with so faint a spectrum and 
the jaws of the slit wide apart, they might emape notice. 


We next have the spectrum of the Great Horn -— 
One line in the red was sq beautiful that it needed an effort to 


tum my attention to anything else; there was a line in the 
eas ee A which scémed 


FIG, 3 -ONK OF THE FIRST PROTOGMAPTIA, SHOWING THK 
GREAT EORN = 


multiple (it must be remembered that I had not time to adjust 
the jaws of the slt accurately, and that the brilliancy of these 
lines made them broader by Irradiahon); beyond, I saw 2 linc 
just defined, which, as will be seen from the measures before 
given, must have been near to F, and still further off in the blue I 


saw a hary light probably beyond G. 
The red and yellow lines were evidently C and D, the reading 
* In the inatrnations for Lieut. Herschel hie attention was first drawn to 


protuberances I therefore bad resotved to attend first to the corons, best 
each of us should have only the aime partial tale. ' 








Aa Sg Ime coincides with that of the brightest line in 4, 
instead of the mean of the three, which I read as a verification ; 
the lime near to F was in all probebility F itself; E was certainly 
not seen by me. The line in the blue it is useless from my data 
roe i upon, I mast hope that some one else has identi- 


It is pleasing to point out how very nearly Major Ten- 
nant’s E SSE BS, as Dow given, approximate to the true 
state of the case, which we can now determine any day 
that the sun shines. He must be entirely congratulated 





FR. 4.-——-THK LAST PHOTOGRAPH TAKEN, £HOWLIG THE AMIMAL-LILE 
PROMINENCE AMD THE ZCLIMGE OF THE GREAT HORN 


on the degree of success of his c observations 
-—observations made, wearin fe his report, under diff- 
culties which he ought not to have encountered. Major 
Tennant’s evidence in favour of the continuous 

of the corona has been entirely confirmed by the obser- 
vations since made in America, 

The phot hic results we may introduce by a wood- 
cut of the o ory and of the instrument, with spe- 
culum of nine inches aperture, mounted by Mr, Browning, 
with which the photographs were taken. 
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The most notable phenomenon visible during the 
Indian eclipse was the Great Horm visible in Fig. 3, the 
structure of which was extremely curious. Below it if the 
drawing we have a part of the chromosphere, includ 
“flaring,” which has been since called a “ adane h 
the American astronomers. Fig. 4 was the last photo- 
graph taken, and here it is seen that the Great Horn is 
nearly eclipsed, and that the chromosphere on the opposite 
side of the sun ıs now exposed, including a strange animal 
' lıke form, which much struck the observers. An exami- 
nation into the structure of the Great Horn is not the least 
_ Interesting part of the report. 

Major ‘Tennant thus sums up his results :— 


First. — The corona ts the atusosphere of the stint not se'/-lusainoius, 
but shining by reflected light. Itis enced both by the spectro- 
scope and polariscope that this is the case, but there is one reser- 
vaton to be made, The polariscope has shown clearly that the 
light of the hiightest part of the corona is mainly reflected ; but, 
looking to the which 1s seen in photographs No. 2 and 3, ut 
acems impossible to doubt that in those places- there must have 
been some inherent luminosity in the corona ; unless indeed we 
consider the flare as 2 modified form of protuberance. It is, I 
ra now certain that lummous issnes from what 1s more 

y the sun, and I apprehend this flare to be some of this. 
Great Horn certasnly was composed of incan- 
ly al] the brilliant protuberances are 
Horn these vapours were h 


a 
y 


ly, — The 
descent vapours, and 
the same. In the 


sodium, and It seems to me perfectly cantam that 
thé ignited h issued from the sun itself, and that it carried 
up with it the light vapours of sodium and magnesium far above 


the level at which they would naturally lie; hydrogen naturally 
would be the very highest of the gaseous va and conse- 
tly the coolest ; uf, however, it were set free at the surface of 
e sun it would be intensely hot, and seek, with great violence, 
to ascend, in which process, if there be a stratum of heated 
- vapours, such as is usually believed to exist round the sun, the 
h would partly displace and carry up these vapours, and 
the lighter would be taken in preference, tn 
` hes carried the two lightest, and that of tron, which is so much 
heavier Co oe this from the absence of the 
line corresponding ee wus either aE pea sooner 
than the height at which-I observed. Photograph No, r shows 
that there were two jets of vapour concerned in forming this Horn. 
One, the largest and most northerly, is seen nearly pei pendicu- 
"larly to the limb, and seems also to have been the most luminous ; 
the other issues about 20,000* miles towmds the south, and at 
on angle. They met at a height of some 16,000* mules, and the 
result was the rapid yorticome motion, which is evidenced in all 
the photographs as having existed in the upper portion. I be- 
lleve I have the good foitune to be the first person to recognise 
such a phenomenon, 


I think that. gases or vapours isming quietly from the solar 
surface would tend locally to rase the superincumbent ignited 
vapours. In places where they were most abundantly given out 
the elevation would be greatest, everywhere the gas would leak 
t in streama, producing occasionally such phenomena as the 
flare | have spoken of in Nos. 2and 3} Fora time the Ignited 
vapour might, I think, form, as it were, a case for the light 
‘Included gas, which would be to all appearance inflated lke the 
animal in No. 6. Soon, however, the hily coherent 
opis WOO Donare an Ie sacha arm e Wa d issue freely ; 
the heavier vapours would, of course, to some extent be carn 
off by the gas, but would mainly settle down in small masses, 
Such, I think, is the state depicted ın the southern protuberance 
of No. I. 

I would now draw attenfion to Plate No.1, and the glare and 
luminous stratum. If that glare be from. surflight, it must, I 
think, be acknowledged that the remaining ray was but small 
The luminous nearly even stratum then is not the sun; but it is 
intensely bright, so much,so, that nowhere is it lost in the solar 

lare. Its height is but smell (I estunate it at 7,200 miles), and 

believe ıt to be the mass of heavy luminous vapours, to whose 
elective absorption we owe the Fraunhofer lines in the solar 
spectrum,’ At the north end of this stratum near the Great Horn, 
it is broken into beads of hght;t and I am disposed to think 

* These dumenmons refer to the projections an a plane perpendicular to 
tho viewal ra : Re es 

t Tis ts tae aiino place where Captein Brandill saw beads. 

| . 
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these are the veritable Baily’s beads, of which I have always’ 
felt that the description would be difficult to apply to sunlight ; 
I mean the statement which has been made te the light being 
silvery, &c. If these beads aie really phenomena of the absorb- 
ing statum, one can well understand the use of such terms. 


In an addendum, in which the author’s theory is at- 
tempted to be maintained, Major Tennant refers to the 
work which has been done in, this country between the 
eclipse and the issue of the report. He considers that the 
sun 18 surrounded by an atmosphere sufficiently dense to 
refiect the solar light, but it 1s not explained why a con- 
tinuous spectrum and not the solar spectrum is actually 
reflected; and that the hydrogen is enveloped in a denser 
atmosphere, resisting its diffusion and expansion, but why 
the spectrum of this atmosphere ıs so simple is not 

lained. i 
he author concludes by acknowledging the services 
rendered by Mr, De la Rue in the preparation of the 


report. 


FALL OF A METEORITE 


TEE Director of the Meteorological Office has for- 

warded the following extract from a letter from M. 
Coumbary, Director of the Impenal Meteorological Ob- 
servatory at Constantinople for publication :— 


Constantinople, 9 mars, 1870 
Mon cher Monsieur,—Je saisis Poccasion qui m est offerte pour 
vous transmettre la communication que vient de nous falre M. 
Carabella, Directeur des Affarres Etrangères du Vilayet de Tri- 


pol de Barbaru. 
“ Tripoh, 2 février, 1870 

“Le Mutasserif de Mourrouk (Ferran), latitude 26° N., longi- 
tude 12° E de Paris, nous fait savoir que vers le 25 décembre, 
1869, il ext tombé à lest de la ville, vers le soir, un immense 
globe de feu, mésurant un mètre à peu près de diamètre, et qu'an 
moment ot il a touché térre ıl wen est détaché de fortes dtin- 
celles qui, en se piodumant, claquaent comme des coups de 
tolet, et exhalaient une odeur que lon ma pas specifice. 
aerolithe est tombé à de distance d'un groupe de plu- 
sieus arabes, parmi lesquels se trouvait le Chiok-el-Veled de 
Mourrouk. Ceux-ci en ont été tellement ¢freyés qu’ils ont ım- 
médiatement déchargé leurs fusils sur ce monstre ıincompréhenuble. 
Son Excellence Ali Rira Pacha a écrit à Mourzouk pour faire 
ici Paerolithe : au cas probable où il soit trop pesant 
on le mettra en pièces; nous vous enverrons tout cela, Ilya 
un mom de voyage d'ici & Moursouk. Ce n'est donc que dans 

deux mois à peu près que nous pourrons vous faire cette 
dition. S’il peut rous être de quelque intérêt de le savoir, je vous 
dirai que q TS YO du Waddad que j’mterrogeais m’ont 
dit que le Sultan du Waddad et tous les ds personnages do 


sa cour ont des des sabres et des lances faits avec du . 
fer tombé du ciel, et qu'il en tombe de grandes quantités dans 
ce pays-la. (Sd.) "Le CARABELLA ” 


Je crois devoir yous informer qu'au reçu de cette lettre et È 
la sute des démarches n S.A. le Giand Vınr a bien 
voulu faire donner ordre immédiatement par télégraphe à Tupoll, 
pour que l'on prenne les mesures nécessaures afin que ce métdonte 
fous parvienne intact.—Recevez, cher monsiew, &c., 

(Sà) ARISTIDE COUMBARY 


, NOTES 

Ow the 5th of March died at Vienna, Joseph Redtenbacher, 
Professor of Chemistry at the University, He was barn in 1810, 
and studied under Exchig, conjointly with whom he published a 
determination of the atomic weight of carbon, and several other 
memos. Has principal merit consists in the discovery of 
acrolein and acrylic acid. Most of his papers were published 
between 1839 and 1848. With his death chemistry in Austra 
passes entirely into younger hands; his colleague, Professor 
Schrober, the discoverer of amorphous phosphorus, having 
lately been nominated Master of the Mint, and replaced in 
his chair by Llamvwetz, Tho succession of Redtenbacher will 
be divided into two parts, and the building of a new laboratory 
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on the laigest scale will open a vast field to the activity of 
his successors. 


THE African traveller, Dr. Nechtigal, writng from Mursok 
to the Calogns Ganete, on the 29th January last, gives some 
farther particulars relative to the murder of Miss Tinnéd Ho 
says that Sultan Omur, of Bornu, has sent a sekert (courier) 
to Mursak, in order to make inquines respecting the murder. 
The deceased lady's effects dnd servants hare at length been 
despatched to Tripoli, though the former have not yet arnved. 
Yehenonchen, the Tuareg chief, has written to Europe, dis- 
claiming all responsibility for the murder, as be had not promised 
bis protection to Miss Tinnd, or urged her to undertake the 
journey to Rhat. He is ninety years old, says Dr. Nachtigal, 
and has a great reputation for uprightness in his own country, 
but on the other hand, it is a fact, that his own nephew, Hadji 
el Schich, who attacked the unfortunate lady and her caravan, 
and mureied her after i1ecerving her presents and other marks 
of friendship, is sull living with Yehenouchen, and that the 
latter had directed the Marabout Hadji Ahmed Bu-Slah, who 
witnessed the murder without attemptmg to prevent it, ether 
by word or deed, to provide Miss Tinnd with an escort to 
Rhat. 

Tux chair of chemistry at Konigsberg has been accepted by 
Dr. Grabe of Leipzig, known through his papers on chinone 
and alizarin. 

WE reget to announce that Professor Magnus of Berlin has 
been suffering for several months from a painful disease, which 
will, most likely, oblige him to interrupt his lectures for some 
time to come. f 

We learn from the Fournal of the Society of Arts that by the 
death of Mr, William Gibbs, which took place on the a8th ult, 
the South Kensington Museum acquires the collection of Roman 
and Anglo-Saxon antiquities collected by hm. 

Miss GARRETT has been admitted as a member of the medi- 
cal staff of the East London Hospital for children, and was 
appointed one of the physicians on Wednesday last. This is the 
first hospital in Great Bntwn which has recognised in this man- 
ner the female medica] movement. 


In the Monthly Microscopecal Yourual for March 1s an obituary 
notice by Mr. Joseph Lister, F.R.S., Profesor of Clinical 
Surgery in the University of Edinburgh, of his father, the late 
Mr. J. J. Lister, F.R. S., to whom science is so much indebted far 
improvements in the microscope. 

THERE is a project for the establishment of a Scientific 
College at Perth, intended to combine, on a small scale, the 
advantages of the Avale des hautes Etudes and Ecole Normale 
Supérieure of Paris. 

THE thirty-seventh sesion of the Congres Screntifigue de 
France will be held at Moulins in August next. 

THE Society of Arts Journal reports that an International 
Exhibition of Agricultmal Machines will be held at Arnheim, 
in June, July, and August. 

THE Scteatific American calls attention to an excellent im- 
provement applied to the passenger car of the Beach Pneu- 
matic Transit Company. The car, in sze, is abou! the same as 
an ordinary street car, and a single zircon light wWuminates ita 
interior with builliancy. Two small cylinders of compressed 
oxygen and hydrogen are cammed on the car, from which pipes 
eatend to a small burner that supports a piece of zircon, not 
more than a quarter of an inch long and one-elghth of an inch 
in diameter. Against this little piece of zircon the two gases 
impinge, and heat it so intensely as to make it glow with a clear 
and steady light. Those who fancy that underground railway 
riding in New York is likely to be a dark and dismal affair will 
receive new impremions an the subject when they enter the pre- 


NATURE 


539 


mises connected with the Broadway tunnel. One of the grent 
advantages of the zircon light ıs that it burns like any other 
light without requiring adjustment. The light carried on the 
car before mentioned, burns steadily for seven hours without 
being touched. The zircon pencil lasts for thee months, and 
1s, In effect, the wick of the light. 

THE annual meeting of the Cotterwold Naturalists’ Field 
Club was held at Glouceste# on Feb, 23rd. It was stated that 
the forthcoming volume of the “‘ Transactions” would contain a 
most valuable and elaborate paper by Mr. Lucy, F.G.S,, which 
attempts to unravel the intricate history of the distribution of 
the ermtc boulders, boulder drift, quaternary giavels, &c., of 
the Severn valley, over a given area ; a contribution of the highest 
value to science, and one full of facts of the greatest Importance, 
in elucidating the old physical geography and geology of the 
Severn valley since the close of the Phocene epoch. The Trans- 
actions would also contain an admirable paper fiom the pen of 
Dr, Wright, F.R.S.E, on the *‘ Correlation of the Jurassic beds 
of France and Switzerland with those of Gloucestershire and 
Wilts.” These papers, both splendidly illustrated by maps and 
woodcuts, many of which were exhibited to the meeting, were 
highly eulogised by the president, and referred to as fully mam- 
taining the already high scientific reputation of ‘the “ Transactions 
of the Cotteswold Club.” The field meetings for the year 
have been fixed to take place at Cirencester, Ross, Pans- 
wick Hill, Moreton-in-Marsh, and a “foreign meet” at Watchett 
in Somerset, later in the season, if the weather permit, 


A SOMEWHAT violent shock of earthquake was felt at Trieste 
on the 28th of February, at 12'20 p.m. The oscillatory move- 
ment from esst to west lasted from two to three seconds. The 
following day at 8°56 p m. the motion was iepeated with greater 
violence. There was a loud rolling noise, and articles of furni- 
ture were thrown down in the houses. 


Dr. WILHELM Hamm, an official of the Austnan Ministry of 
Agncplture, and well known as author of the ‘‘ Weinbuch” 
(Leiprng, J. Weber), has constructed a Weinkarte, published by 
Costenoble, Jena, exhibiting at a glance the topogiaphy, clima- 
tology, and statistics of wine-giowing in Europe and the islands 
of the Atlantic. The habitats, climates, and quantities produced; 
the various growths and qualities of each ; and the wine mea- 
sures, &c., are all indicated in this map. 

Six WILLIAN THOMSON, having had his attention duected 
to the very great differences that exist in the conducting 
quality of copper wire professing to be of the “‘highest conduc- 
tivity,” bad a large number of specimens carefully tested and 
the following are some of the results obtained—the quality is m- 
dicated by the resistance of a metre length weighing one gramme. 
The best specimen was one supplied by M. Breguet, Puis, of 
which the resistance was ‘153 of an ohm per metre weighing one 
gramme. Specimens from English manufacturers varied as fol- 
lows :—-"165, °169, “171, °178, °206, ‘213, ‘221. Sevens ens 
labelled ‘‘highest conductivity,” stood as follows :—156, '182, 
“201, ‘205, (223, apd ‘258 As it isto the interest of all scientific 
men that the copper wire used in electrical instruments shall be 
of the best quality, there should be general co-operation to dis- 
courage as much as possible the use of inferior copper. Variations 
in conductivity pke those in the samples of copper mentioned 
above would produce instruments varying to the extent of 40 
per cent. 

THE publishers of the Canadian Naturalist announce that the 
periodical is in future to appear quarterly instead of six times a 
year as heretofore, but the quantity of matter, 480 pages, 1s not 
to be diminished. Another and an important particular is, 
that ‘‘the bass of the magazme has been so extended os to in- 
clude a larger field of popular scientific scope than formerly, 


Especially with regaid to the technology of geological, mining, 
3 
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chemical and agricultural science, new materials will be made 
available while a general summary of scientific facts and discoveries 
will form an important feature.” An editorial committee, com- 
prising some of the foremost scientific men in Canada, has been 
appointed and the publication remains, as before, under the 
“auspices” of the Natural History Society of Montreal. The 
number just 1ecelved in this-country contains, in addition to a 
batch of articles on different subjects in natural history, one on 
the partal eclipse of the sun in August last, as observed at Mont- 
real, by Dr. Smallwood, . 


AN interesting report on the ravages of the Borer in Coffee 
estates has just been published by George Bidie, M.B, F.R.G. S. 
The coffee plant, as is well known, is not indigenous to 
Southern India, but wes first introduced into Indla upwards of 
two centuries ago, by a Mussulman pilgrim, Bababooden, who 
on his return from Mecca brought a few berries in his wallet, 
and taking up his abode in the hills of Mysore, plented them 
near his tent, and from these the greater portion of the coffee 
now growing In Sonthern India has been derived. It is a 
mative of Caffa in Sonthern Abyssinia. It is now lagely 
cultivated in Mysore, Cuddoor, Coorg, and other pats along 
the crests and slopes of the Ghauts. It is a remaikably hardy 
plant, thriving at various elevations, and under the most different 
coaditions of moisture, soi], and temperature. It is, however, 
liable to the attacks of certain insects, amongst which the Borer 
is the most formidable, “This is shown by Dr. Bidle to be 
the larva of a beetle belonging to the Cerambycidx, and 
termed the Xwotrechts guadrupes. The female lays its eggs 
in the bark of the plants, hot sunshine favouring their hatching. 
The larva immediately pierces the bark, and derives its 
` nourishment from the more juicy layers, producing, by the 
damage it causes, exhaustion of the tree and loss of the crop. 
The whole duration of the life of the animal from the depos- 
tion of the ovum to the death of the beetle does not exceed 
twelve months, The animal appears to be indigenous, and 
the causes that have led to the meat increase in its ravages 
during the last few years are drought, want of shade, bad 
culture, destruction of forest trees in which the insect used to 
live, and departure of some of its enemies. 


THE following changes are announced in the anangements of 
the staff of St. Bertholomew’s Hospital, One assistant-physi- 
clan is to have chuge of the casualty department ; three casualty 
physicians are to act with him; and one casualty surgeon is to 
superintend the surgical side The house-surgeons will have 
chargé of casualty patients. 

Tus Geographical Society of St Petersburg has decided to 


graphical researches in those countries. 
start next Apn}, under the direction of the Archimandrite 
Palladiy, chief of the Russian mission at Pekin. It m said that 
the Empefor has contributed 5,000 roubles towards the ex- 
penses of the expedition. P 7 

THE rainfall of the year ending December 31, 1869, as taken 
in the neighbourhood of Charing Crom, is registered as follows :— 

e 


Number of inches fallen 
760 
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Mr. E. W. HiaarD, in his Geological Reconnaissance of 
Louisiana, finds reason for the assumption that ‘the Gulf coast 
has in late quaternary times suffered a depression to the extent 
of at least 900 feet—perhaps moie—and during the terrace 
epoch a contrary motion to the extent of abont half that amount.” 
Elsewhere he remarks, ‘‘the age of the great gypsum for- 
mation has been the subject of much discussion. It has always 
seemed to me that the great extent of the area over which the 
cretaceous beds and underlying gypsum are known to be co- 

f- 


extensive, went far to prove that they belonged sobstantialiy to, 
the sme epoch. Whatever weight may attach to this argument 
it is greatly enhanced when we find the crystalline limestone and 
undeilying gypeum not only reappearing in northern Louisiana, 
but actually accompanying each other beneath the waters of the 
Gulf of Mexico: Whether the volcanic agencies which even now 
so {frequently disturb that great basin, hare been instrumental m 
reducing the sulphur, distilling the petroleum and crystallsing 
the rock salt of southern Louisiana, may be more profitably dis- 


‘cussed when more extensive excavations shall have given us an 


opportunity of closer inspection of the facts.” 


In reference to the electro-deposition of nickel, M. Bouithet 
states that Jacobi published a method of obtaining thick coatings 
of nickel by using perfectly neutral solutions. Cesmas points out 
that nickel is especially abundant in Spain. 


~ 
ON THE TEMPERATURE AND ANIMAL LIFE 
OF THE DEEP SEA* f 


I. 
T) URING the first and second cruises of the Ferrupiae, the 


serial soundings 
seren stallions ; ing the total number of observations - 
four, (Tnbls IL, p. 20.) Amongst all these the coincidence 
of temperatures at coirespon depths is extraordinarily close ; 
the chief differences sh themselves in the temperature of 
the surface and of the stratum immediately beneath it A decided 
su is observable in this su stratum, not extend- 
ing toa depth of much more than 70 or 80 fathoms, and more 
considerable at the southern than at the northern stations 


is a question which can only be resolved by the determination of - 
its amount at different seasons. Between 100 and 500 
fathoms, the mte of decrement ts slow, averaging only about 
3° in the whole, o three-fourths of a degree for every 100 fathoms; 
and this body of water has a temperature so much above the 
wotherm of the northern stations at which the observations were 
made, as decidedly to indicate that it must have found its way 
thither from a southern source. Between 500 and 750 fathoms, 
however, the rate of decrease becomes much more rapid, the 
reduction being 54°, or abore 2° per 100 fathoms; while 
between 750 1000 fathoms if amounts to 3°1", binging 
down the temperature at the latter depth to an average 
386°. Beneath this there is still a slow progressive reduction 
with increase of depth, the temperatme a little more 
than 2° between 1000 and 2,435 fathoms; so t at the last- 
named oe ee it was ascertained, it was 
36'5°.— Thus it is obvious elther that the vast body of water occu- 
ying the deeper half ofthe Atlantic basin has been itself derived 
ime colder resion, ar that is temiperiicre has been reduced by 

diffusion through it of frigid water from a Polar source. 

latter supposition best accords with the depression 
of temperature exhibited between and 1000 fathoms, which 
corresponds with intermixture” of the cold 
aren 


the it 
_The tem soundings recently ken by Commander 
R.N., and Lieutenant Johnson, R.N , at vanous pomta 
in the North A:lantıc bamn, when the requisite corrections are 
applied for the mfluence of pressure on the bulbs of the unpro- 
tected thermometers employed by them, give results which are 
remarkebly accordant with our own; so that it may be stated 
Sik condense that the temperature of the deeper parts of the 
Narth Atlantic sea-board is but a very few degrees above the 
-point. : 

Now k clande ce the Newt Peles ion, as laid down either 
on a globe, or any projection of the Pole is the centre, 
shows that the Polar basin is so much shat in by the northern 
shores of the European, Asiatic, and American continent, 


* A Lacture delivered at the Royal Institution (continued fom p. 490) 
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that its only communication with the North Atlantic basin— 
besides the circuitous leading into Hudson's and 
Bafhn’s Bays—is the which intervenes between the 
eastern coast of Cald aad the north-western portion of the 
Scandinavian asula If, therefore, there be any such general 
interchange of Polar and Equatonal water as that for which we have 
aigued, the Arctic cuulent must flow through the deeper portions 


of this interspace, at the noith of which hes Spitzbe: whilst 
Teeland and the Faroes lie yn the middle of its southerly expanse. 
Now in the channel that hes between Greenland Iceland, 


the depth is such as to give’a free to such a frigid stream ; 
bat between Iceland and the Fare lalande there 1s no depth so 
great as 300 fathoms at any part, cacept in a narrow channel at 
the south-east corner of Iceland; so that an effectual barrier us 
thus interposed to any movement of frigid water at a depth 
exeeeding this, A similar barrier is presented, not merely by 
the plateau on which the British Islands rest, but also by the 
bed of the North Sea; the shallowness of which must give to 
such a movement a not less effectual check than would be 
afforded by an actual coast-line uniting the Shetland Islands and 
Norway. Consequently, it is obvious that a flow of ice-cold 
water, af a depth exceedi fathoms from the surface, down 
the noith-eastern portion o this interspace, can only find its way 
southwards thro the dee rtion of the channel between 
the Faioe and Shetland "lands which will turn it into a 
W.S W. dhection between the Faroe Islands and the north of 
Scotland, and finally discharge such part of it as has not been 
neutralised by the o stream coming up from the south- 
west, into the meat North Atlantic basm, where it will meet the 
Teclandic and Greenland currents, and umte with them m 
diffusing fngid waters pa its deeper portion, In thus 
sprea itself, however, the frigid water will necessuily 
mingle with the mass of warmer water with which it meets, and 
will thus have its own temperature raised, whilst lowering the 
general tem of that mass; and hence it is that we do 
not find the temperntme of even the greatest depths of the 
Atlantic basin nealy so low as that of the comparatively shallow 
channel which feeds it with Arctic water. 

It may be questioned, howerer, whether the whole body of 
Aictic water that finds its way through the channels just ındi- 
cated, could alone maintain so conmderable a reduction in the 
temperature of the enormous mass which hes below 1,000 
fathoms in the Atlantic basin; subject as this must be to con- 
unuel elevation by the surfece-achon of the sun on its southern 
portion. And os the few reliable observations on deep-sea tem- 
] clatures under the equator indicate that even there a temperature 
not much above 32° prevails, it seems probable that part of the 
coolng effect is due to the eatension of a flow of frigid water 
from the Antarctic Pole, even north of the Tiopic of Cancer. 
Of such an extension there is evidence in the temperature-sound- 
ines recently takenin H M.S. Hydra between Aden and Bombey, 
whee the coolmg influence could scarcely have been derived 
fiom any other source then the Antarctic area.” 

The unrestricted communication which exists between the 
Antarctic mea and the great Southern ocean-basms would 
involve, if the doctiine of a general Oceanic circulation be 
admutted, a much moie iderable oe of wateis 
between the Antarctic and Equatorial areas, than is posmble in 
the Northern bere, And of such a {ree mterchange there 
reems adequate ence ; for it is well known to navigators that 
there is a perceptible ‘‘set” of warm surface-water in all the 
Southern oceans towaids the Antarctic Pole; this ‘‘set” 
so decided in one part of the Southern Indian Ocean, ag to be 
com by Captain Maury to the Gulf Stream of the North 
Atlantic t Conversely, ıt would appear from the application 
of the n preseure-coriection to the temperatures taken 
m Sir James Ross’s Antarctic expedition, the voyage of the 
lenus, &c., at depths greater than 1,000 fathoms, that the 
Lottom-temperatme of the deepest parts of the Southern Oceanic 
baun really approaches the freezing-point, o1 1s even below it. 
And if the temperature of the deeper portion of the Noth 
Pacific Ocean should be found to exhilit a depression at all 
corresponding to that of the North Atlantic, it must be attributed 
cntirely to the extension of this Antarctic flow; since the depth 

* The lowest tem observed in those was 6} 
The temperature i pak opine m previous pre coe 
1,800 fathoms, proves to bare been only an estimate by Cape Ghonlesd 
igider the idea thet the rate of reduction observed at mmaller depths would 
continue unifoarm to the bottom, which the sral soundings of the Perraydeas 
abhi hen no means tho 
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of Behiing’s Strait, as well as its breadth, is so small os to 
permit no body of Arctic water to issue through that channel 

If further obser ations should substantiate the general diffusion 
of a tem not much above the freezing-point over the 
deepest po.tions of the ocean-bed, even in Intauopical regions, 
as a result of a general deep movement of Polar waters towaids 
the Equator, forming the complement of the surface-movement 
of Equatorial water towards the Poles, it is obvious that such 
difusion must exert a vert important influence on the distibution 
of animal Lfe, and, in particular, that we may expect to meet 
with forms which havedutherto been reputed essentially Arctic, 
in the deep seas of even the Intertropical region, and agnin m 
the shallower water of the Antarctic area. Such, there is 
strong reason to believe, will prove the case, In his recent 
annual address as President of the Royal Society, Sir Edward 
Sabine cites observations on this pomt made by Sur James Ross 
in hs Antarctic expedition, as confirmatory of the view enter- 
tained by that ian a wa navigator, ‘‘that water of sumar 
temperature to that of the Arcuc and Antarche seas exists in the 
depths of the intermediate ocean, and may have formed a 
channel for the dissemination of jet he “simlar tem- 
pemture” believed by Sir James Ross to have had this general 
prevalence, seems to haye been 39°; whereas the observations 
made in the Porcupine ition distinctly prove that a tempera- 
ture even below 30° may be conveyed by Polar streams for into 
the temperate zone, and that the geneal temperature of the 
deepest part of the North Atlantic sea-bed has more of a Polar 
character than he supposed 

Again, the deep-sea dredgings of the Foreupine expedition have 
shown that many species of mollusks and ciustacea previdasly 
supposed to be pwely Arche, range southwards in deep wate: ns 
far as those Arein extended—namely, to the northern eti e- 
mity of the Bay of Biscay; and it becomes a question of lugh 
interest whether an catension of the same mode of cxploration 
would not bring them up from the abysses of even interliopical 
seas. 

Now, as there must have been deep seas at all geological 

and as the physical forces which maintain the oceanic 
circnlation must have been in operation thoughout, though 
modified m their local action by the patticular distiibution of 
land and water at each aay it is obvious that the piesence of 
Arctic types of animal life m any manne formation cannot be 
accepted as furmehing evidence ser se of the general catension 
of glacial action into temperate or tropical iegions How far the 
doctrmes now current on this gh may need to be modified by 
the new facts now ht to on them, it will be for geo- 
logists to determine; the question may be left in then hands 
with full assuance of a candid reception of the fresh evidence 
now adduced 

The ‘eae results of the dredging operations carried on 
during the Porcupine expediuion will now be concisely stated. 

In the first place they show conclusively that there is no Lmt 
to the depth at which animal life may ealst on the ocean-bed ; 
and that the types found at even the test depths may be not 
less elevated in character than those ling shallower waters. 
It would even be premature yet to afirm that the higher types 
occur in less abundance and miet than at more modesate 
depths ; for it 1s by no means impossible that the use of the im- 
proved method of collection devised by Captain Calver,* which 
was employed with extraordinary success in the third cruise, may 
make as large an addition to our knowledge of the hfe of the 
sea-bottom explored by the dredge in the first and sefond cruises 
of the Porcupine, as it bas done in the case of the cold area, 
where ıt revealed the aston richness of the bottom, which 
the Jighining dredgings of the previous year hod led ns to 
regard as com vely barner 

econdly, they confirm our prevjous conclusion that tempera- 
ture exaits a much ter influencé than pressure on the disur- 
bution of aninfal life. Not only have we found the same forms 
preine themselves through an enormous vertical range—no 
amount of fluid pressure being incompatible with their evstence 
—bnut we have aha by a more complete survey of the relations 
of the warm and cold areas, established the very marked differ- 
ence between the faune of two contiguous portions of the wa- 
bed lying at the same depth, which was indicated by the Lipt- 
suing dredgi lt is remarkable, however, that this difference 
showed ae more in the crustaceans, echinodeims, sponges, 

* This consists in tho attachment of “‘hempen tangles” to the diedging 

which the floor of the ocean us ao well as ; 
oie e a leaded, wie de a or coe, ae hese 
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and foraminifeia, than it did in the mollusca, of which a con- 
siderable propoition were common to both areas The abun- 
dance and variety of anımal life on a bottom of which the tem- 
re is at least 2° (Fehi ) below the freeving-point of fiesh 
water, is a fact which has all the interest of surprise; and it uw 
scarcely less remarkable that the forms of mollusks, echinoderms, 
and sponges, which seem to be the charactenstic Inhabitants of 
this cold area, should attam a very considerable size. The pre- 
cse limitation of the Globigerina-mud gnd of the vitreous spo 
to the warm area, was a very st manifestation of the intiu- 
ence of temperature, and has very important geological bearings. 

Thirdly, they have largely added to the number of cases in 
which types that had been regarded as characteristic of earlier 
geological periods, and to have long since become eatinct, prove 
to be still exi m the depths of the ocean ; and greatly m- 
crease the pro ity that an extension of the like method of 
1esemch to more distant localities would produce even more 
remarkable revelations of this character. 

The doctrine propounded by Professor Wyville Thompson, in 
the report of the LagAtaung tion, as to the absolute con- 
tmuity of the cretaceous formahon with the deposit of giobige- 
rina-mud at present in piogiess on the North Atlantic sea-bed, 
bas ieceived such shikmg confirmation from the discovery of 
the persistence of numerous cretaceous types, not merely ın our 
own explorations, but also in those carried on by the United 
States Coast Sui vey in the Gulf of Menco, that it may be fauly 
affirmed that the orus Idi rests upon those who assert that 
the formation of true has ever been mte:rupted since the 
aetaceons period. That period is usually commdeied to have 
terminated with the elevation of the crelaceous d ts of the 
European area into diy lend. But according to the accepted 
doctrines of geolagy, it 1s highly probable that, coincidently with 
the elevation of the European area, there was a gradual sube- 
dence of what is now the Atlantic sea-bed ; so that the Globige- 
ring of the former area, with many accom types of 
animal life, would piogressively spread th ves over the 
latter, as its conditions became favourable to their existence 
And there seems no reason why they should not have maintamed 
themselves in its dee through the comparatively small 

of level which took place in this portion of the earth’s 
crust dming the Terhary epoch. 

Fourthly, the Forctupene laatons have enormously ex- 
tended our knowledge of the Hntsh marine fama ; alike by the 
discovery of a se and by the addition of types previously 
known only as bitants of other localines.—The mollusca 
alone bave as yet been fully examined ; and Mr. J Gwyn Jef- 
freys, whose authority upon this part of the ect is not second 
to that of any othe: natwalist, repoits as follows :—The total 
number of es of marme mollusca enumerated m his recently 
completed *‘ Bntsh Conchology” (excluding the Nudibranchs) 
is 451; and to these the /brevprne expedition has added no 
fewer than 117, or more than one-fourth. Of these as many as 
fifty-six are undescribed, whilst seven were supposed to be er- 
tinct as Tertiary fossils, Sixteen genera, including five which 
are undescnbed, are new to the Britah sees. “All that I can 


do,” he says, ‘‘ by continual diedgmgs in comparatively shallow 
water duing the last sixteen was to add about ty spe- 
cies to the number described by Forbes and Hanley. I regad 


the present (although a large) addition as merely an earnest of 
future duecoveries. In fact the trensury of the deep is inexhans- 
tble.” The complete examinabon of the crustacea, which are 
in the hands of the Rev. A. M Norman, and of the annelids, 
which hav been undertaken by M. Cla e and Dr, Macin- 
toah, will probably yield results less eae en is, 
however, ın the echinoderms and sponges, which are being ex- 
amined by Professor Wyville Thomson; in the stony corals, 
which have been referred to Dr. P. M. Duncan; and m the 
foraminvera, which constitu the speaker's own speciality, that 
the most interesting novelties present themselves., 
W. B. CARPENTER 
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THE February number of the Amerkan Naturalist (Vol. it. 
No, 12) contains only three onginal articles, and of these the first 
and most important us really a repnnt of Professor Wyman’s 
observations on the development of the thornback, with a few 
introductory remarks on the natural history of the skates, by 
Mr. E. W. Putnam. ‘The other two are the continuation of Mr. 
J. A. Allen’s notes on the rarer birds of Massachusetts, and a 
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on common fresh-water shells, by Mr. E S. Morse. , 
PN Williamson’s article on Batkysrus is reprinted fiom 
the Popular Science Revr. 

A SHORT paper appears in the last number of Tioschel’s 
Arch fur Naturgeschichte fiom the of Dr. A. A. Krohn, 
on the earliest development of the Bolis stock, which, as 
most of our readers are probably wae, constitutes one of the 
Tunicate Molluscs analogous to the misshapen bodies found so 
commonly on our sea coasts, and known as ‘ dead men’s 
fingers.” Hitherto certain processe found at the antenor end 
of the larva have been regarded as the germs or buds of new 
individuals which subsequently become completely differentiated, 
but M. Krohn shows that these are clavate processes, constituting 
the frst rudiments of the blood-vessels which make their appear- 
ance soon after the metamorphosis of the larva. After a short 
time the vessels to branch, each branch termmating in a 
dilated corcal enlargement ing the calyx of the common 
Erica tarahx m form, and at this time a round projection appears 
on the right side of the body, near the heart, into which n suieam 
of blood from the mother sets, and having cuculated around it 


returns to its point. It now, curiously eno 
together with the mother animal, to shnnk, and finall ppan, 
end in its The danghter 


lace a ins Ai Botryllus s developed. 
Botryllus forms two a nght and a left, while itself passes 
through the same stages as the onginal mother, becoming also 
fuid and disap . The two buds of this third generation, 
when fully ae lope have their cloacal apertures opposed, and 
each gives off two buds which are arranged with the parents in 
a circular manner, and these four buds may again give off others, 
rive, equ oan systems of the animals are produced, 
the system undergoing co nding development and 
extension, The blood contains colourless corpuscles, and under 
certain circumstances a number of dark pigment gianules present 
in the bodies of the successive generations, on CAS pani atrophy 
to gam entrance into the circulating fluid. 

THE Revue des Cours Scientifgues for the 19th Inst. contains a 
report fof a lecture by M. Clande Bernard on the history of 
medical science and its actual condition; of one by M. Harny, 
on human remams m the tertiary deposits in America, and on 
the theories of multple centres of creation ; and of one by Dr. 
Bertillon on the moitality of different d ents of France. 

In the yas published Procestiigs of the Royal Soctely of 

for the session 1868-69, Professor Allman gives a 
description of Rhabdopleura, a new genius of Polyzoa. The 
commsectum or common stem consists of a branched tube partly 
adherent and y free, the free poition forming tubes of egreas 
through which the polypides move in the acts of exsertion and 
retraction. In the walle of the adherent poition a rigid chitnous 
rod is developed al their attached side, from distance to 
distance, each by a flexible cord or funiculus The polypides are 
hippocrepian, and each caries a shield-hke piocess on the 
hæmal skie of its lophophoie, external to the tentacular series. 
In development the polypide at an early stage 1s included between 
ani a alates Gn’ ea ad eit ances respectively, and 
which are partially united. For some time the two plates keep 
pace with the general development of the bud, but T 
they cease to inciease In sue, and then remam as the shield- 
lıke processes carried by the lophophoreof the polyzoon. Professor 
Allman oe these plates as representing the and left 
lobes of the mouth in a Lamelli e Mollusk, from 
which ıt follows that the ielations of the Polyzoa are more 
infimate with the Lamellbianchiata than with the Brachiopoda, 
with which of late yeara they have been associated, but whose 
mantle lobes lie dorsally and vertically, instead of lying right 
and left as in the Lamellibranchiata The lophophore of the 
Polyzoa he considers to have its representative m the lamal 
palps of the Lamellibranchata. The animal was obtained by 
the Rev. A. Norman and Mr. J. Gwyn Jefireys in the course of 
ae a dredging m Shetland. 

HE of the Chemscal for February is mamly 
occupied by along pepe: by Afr. F, A. Abel, entitled “ Contnbna- 
tions to the history of explosive agents,” abstracted from the 
Philosophical Transactions for 1869. There are also shorter 
articles on nontranite, and on a new chromium oxychlonde, by 
Dr. a ee on the solution of gases in 
water by Dr. Willamson. 

THE Monthly Aftcrescepical for March contams the 
President’s Address, an obituary notice of the late if Lister, 
F.R.S., and articles on the structure of the mems of the arbdr- 
escent L ae of the coe] measures, by Mr. Carruthers, and 
on the mode of examming the micioscopic structure of plants, 
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Royal Society, Mach 10, —The following paper was read: 
“On some elementary principles in animal m ca. No. 3— 
7 the muscular forces employed ın parturition,” by the Rev. 

: hton. 

M 17.—Pa were read as follows :— ‘' On the law which 
Fra the relatrve magmifude of the areas of the four onfices 
of the heat,” by D. H. Davies; and ‘‘On the estimation of 
ammonia in atmospheric air,” by Mr. H. T. Brown. The 

rocess recommended is by the absorption of the ammonia 
y extremely dilute sulphwic acid, and the results obtained 
are said io be far more concordant than those procured by 
other means, 


The Royal Astronomical Society, March 11.—Mr. W. 


Lassell, president, in the chair. sao heated ssa were 
announced as having been received since the meeting, and 
the thaæks of the society were voted to their ve donors, 
A communication from Mr. Marsh was then in which that 
observer records the position-angles and apparent distances of 
the satellites of Uranus. It was ordered that this paper be 
printed forthwith.—The next paper was by Lieut. Herschel. In 
a letter to his brother, Prof. Alerander Herschel, the wnter 
remarked on certain singular objecis seen to traverse the snn’s 
disc on October 17th and 18th, 1869. He was about to apply 
hu spectroscope to the observahon of a solar prominence when 
his attention was attracted to certain shadows traversing the disc 
of the sun, which became hg streaks when they had parsed 
beyond it. At first he thought these ap ces were due to 
sparks in the tube of the telescope, but the phenomenon lasted 
too long for this explanation to be available. He next thought 
that a em of meteors might be in transit, and pre- 
at pha bee the phenomenon to careful scrutiny. Fhe 
equatorial was set in mouon, the sun’s disc being projected on a 
screen. Theshadows were seen persistently traver the solar 
disc, but at different velocities, the larger ones travelling most 
swiftly. There appeared to be two streams, He noticed that 
when the sun was m focus the objects were indistinct, and that 
they appeared very distinctly when he focussed on a distant 
cloud. At length, while he was attentively scrutinising the 
phenomenon he saw one'of the objects come suddenly to a stand- 
still, and then whisk off iu a different direction; and then he 
perceived that the phenomenon he had been examinmg with 
such anxious care was not m reality an astronomical pheno- 
menon at all, but conmsted merely of a flight of locusts. He 
considered, however, that not only was the exstence of so enor- 
mous a swarm of locusts as the duration of the stream indicated, 
E agar no ip el alee TE t find,in the occunence 
the explanation of many statements which had been made respect- 
ing meteors pus nee to have transited the sun, and also of some 
peculianthes noticed cs Pings a m America durmg the total 
eclipse of last Ta t. Stone said that it was important when 
appearances of this sort were noticed that the observer should 
examine, as Lieut. Herschel hed done, whether the objects seen 
in fansit requied the same focus as the sun. This was the best 
way of determinmg whether the objects were tenestual or not. 
t Noble communicated three short papers to the sear i 

The trst had reference to occultations of stars by the moon. The 
second referred to the vimbility of Venus near her inferior con- 
junction. He could detect only an arc of light less than a semi- 
circle, and saw the body of the planet projected on the sky 
beyond, the planet appearme EEE darker than the sky. On 
Much the 3rd he saw the Zodiacal Light for the first tme. He 
was struck by the fact ihat instead of Pe nearly coinci- 
dent with the ecliptic, the light seemed mclined at an e of 
about twenty d to that circle. It seemed, in fact, owt 
perpendicular to the hoiizon.—Mr. Browning ehibited some 
more diawings of Jupiter, remarking on the aga of form and 
colour which the belts on the planet had exhibited dung the 
few months, The president mquied whether a picture by 

. Browning, in which the equatorial belt appeared twice as 
wide as i gays not slightly exaggerated; but Mr. Browning 
remarked that ıt presented the planet exactly as he had seen 1t.— 
Mr. Procter then reada paper entitled ‘f Notes on the Corona and 
the Zodincal Light, with tions 1 the modes of 
obegrvetion to be applied to the Eclipse of next ber.” He 
remarked thet if we have in ity sufficient evidence to 
determine whether the corona is or not a solar appendage, 
it would be a misfortune, and in a sense discreditahle, to science, 
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were the shoit time at the 1 of observers wasted in 
funle obse: vations directed to settle a point determinable before- 


hand. He then expressed his conviction that the corona 
cannot be a erate phenomenon. He pointed ont that the 
very blackness of the moon as compaied with the corona showed 


that the coronal ght is behind the moon. The moon us, in fact, 
projected on the corona as a background, he uged, wherens the 
theory that the light is due to atmospheric glare requires that 
the corona should be a foreground. But ng over this - 
ment, which is liable to the fatal objection of bemg too mmple, 
he proceeded to inquire whether air which lies between the 
observer and the corona is m ieality lluminated. He showed 
that all round the sun, for a distance of many degrees, there 
should be perfect darkness if the Ulumination of the atmosphere 
Aea solar light were 10 question. As to the pa IC 
F due to the chromosphere and prominences, he argued that 
t must be relatively becanse it could bear no higher pio- 
portion to the actual light of the chromosphere, than ordinary 
atmosphere glare bears to actual sunlight, and we know thy 
a an is very small indeed. Again, as to t reflected 
iom the atmosphere outside the ow-cone, or trom the sui- 
face of the earth, he urged that that also must be small, since not 
any part of the atmosphere above the observer's honzon was 
uluminated by more than a half-sun, while all the led near the 
shadow-cone were in nearly total shadow. Buta fatal objection 
to the view that the corona could be due to either the glare fiom 
the prominences or to Lght reflected from the surroundmg ar 
consisted m the fact that such glare ought to cover the moon’s 
disc, He then referred to a number of observations confirming 
the view that the coronal light is not terrestrial ; as the appear- 


ance of glare EEEE tony ech sak: ete always trendi 
Gaile mone cect e relatively greater exs of the cen 
part of the moon’s disc in annular eclipses; the visibility of that pait 
of the moon’s dise which lies beyond the sun in partial eclipses, the 
limb being seen dark on the background of the sky ; the visnbility 
of the corona in partal ecl: even its most distinctive 
peculiarities having been recognised when the sun's disc is not 
wholly covered; and several other phenomena. He then ad- 
duced evidences to show that a solar a dage which one 
would expect to appear during total pees, actually does 
exist. First the Zodiacal Light shows that the sun 1s surrounded 
by such an appendage. , Balfour Stewart’s theory of this 
object, however phymcally sound, was opposed, he urged, by 
too many astronomical objections to be accepted for a moment: 
an object which exhibits no appreciable parallax, which rises 
and sets as the celestial objects do, and maintains a position mn 
the heavens ha a nearly constant relation to the ecliptic, 
cannot by any poses be due to any peculiarity of the earth’s 
atmosphere. Leverner has shown that the motion of 
Mercury's perihelion indicates the ce of a of bodies in 
the sun’s neighbourhood; and Sfr. Baxendell drawn a 
simila: conclusion from the meteorological records of well- 
known observatoiies. Lastly, judgmg of the meteor systems 
according to the laws of probability, we have every reason 
to believe that for each one our earth encounters 
there must be milions whose lie within the earth’. 
orbit. Since the earth encounters fifty-mx such systems, it 
will be seen how enormous must be the total number. 
These should be visible during total eclipses, and since the 
would shine in part by reflected light, and in part throwgh 
their intrinsic light (for those which come as near tke sun as 
some comets have been observed to do, must be melted ar 
even vaporised by, the sun’s heat) we have an explanation of 
the contradictory accounts piven by those who have applied 
the polanscope and cei wisn to the solar corona, 
Afr, Stone remarked that there nea to be three sets of 
observations made with the polfmscope next Decembri, 
since if there were but two the result would probably be 
contradictory, as was the case with regard to the observations 
mede in India in 1868, and in America last year. Different 
parts of the corone ought also to be examined. 

Zoological Society, March 10,—John Gould, F.R.S., V.P., 
in the chair, The secretary spoke of the additions to the society’s 
menagene during the month of February, amongst which were 

icularly noticed a collared frut-bat (Cynonycicris collaris), 

m in the society's monkey-house on the 25th inst., being the 
first Instance on record of a birth amongst these animals in captu- 
vity, and a kangaroo, believed to belong to a new species, for 
which the name Afacrefers erubescens was proposed —Prof. Flower 
exhib.ted a diawing of a Cetacean animal latet captured in a 
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mackerel -net off the coast of Cornwall, which he identified with 


CHodioc 

was stated to be an adclt 
female, about eleven feet long.—Mr. Sclater gave some addi- 
tional details as to the correct locality of Ambherst’s pheasant 
(Thaumalea AmAerstia), ın reference to Mr. Swinhoe’s commu- 
nication on the same subject at the previous meeting. -Prof 
Owen read n memoir containing descriptions of various bones of 
Afiornis défessor, A. otidifornis, Notorms Aantal: ond Dinernis 
curius obtained from deposits m different parts of New Zealand, 


and forming the fifteenth part of his series of memoirs on the 
extinct b of the genus Disernis and their allies —Mr. R 
Swinhoe read three papers on new or little known birds obtained 


by him in different peris of the Chinese Empire. The first of 
these related to new species obtained during a recent voyage up 
the Yangtze, amongst which were species of Pris, Lantus 
Atgithalus, and other genera of Pusseres, The second contained 
supplementary remarks on the pied wag-tals (Aforsci‘le) af 
Chima, in continuation of a former paper on the same subject. 
The third contained a notice of the different jes of 
was a 


lity pf the Batrachian recently descnbed by him as Megali 
robustus, which was stated to be from the Seych 
Gunther read a paper on the genus Profetroctes, which contuns 
two es of fishes from the 
and New Zealand. In general ap these fishear esemble 
Cereeonss, but their internal stracturo had led Dr. Gunther to 
constitute them along with the South Amencan genus Hawochki- 
von, a distinct family, Hasvochstenide, which appeared to be 
the representative of the Salmonoid gioup in the southern hemi- 
sphere.—-A communication was from the Rev. O. P, Cam- 
Be ce 

da of the genus Jedops, in continuahon of a former paper 
on the same subject. 


Mathematical Society, March 10.— Professor Cayley, 
president, in the chair, Mr. E. Bradshaw Smith wns elected a 
member, and Messrs, A. and W. M. Ramsay were admitted 
into the society. Mr. Tucker (hon. sec.) then read two com- 
munications by Mr. Clerk Maxwell, F.R.S.; the one on topo- 

phical geometry, which led to a discussion in whith Mr, 
Aritheld Smith, F.R S., and the president took part; the 
other a note on a case of fwd motion. ‘‘In most investigutions 
of fuid motion we consider the velocity at any point of the fluid 
as defined in magnitude and diection as a function of the co- 
ordinates of the point and of the time. We are supposed to be 
able to take a momentary glance at the system at any time, and 
to obaerve the velocities, but are not supposed able to keep our 

on a particular molecule d its motion. ‘This method 
Eeer roperly belongs to the theory of a continuous fmd 
alike in its parts, in which we measure the velocity by the 
volume which passes through unit of area rather than by the 
distances travelled by a molecule in unit of time. The molecular 
theory, as ıt supposes each molecule to preserve its identity, 
requires fof its perfection a determination of the positlan of each 
molecule at any assigned time. As it is only in certein cases 
that our mathematical resources can effect thisy I propose 
to point out a very simple case with the results. Let a cylmder 
af infuite length and o Serer onan ts rag sec to 
s, and always passing th e axis of x with a velocity v, 
uniform or Unable m ide tere of x aa i an infinite 
homogeneous incomprehenmble perfect fluid,” e solution of 
the problem involved work hardly suited for the columns of 
NatTore.—Mr. S. Roberts then discussed the following problem 
which occurred in his paper on the pedals of conic sections, If 
two circles are given, one of which th the centre of 
the other, and if a line equal in length to the radius of the latter 
circle moves with an extremity on each, the locus of any point 
rigidly connected with the moving line will be composed of a 
circle and a bicirenlar quaitic havuig a finite double point His 
account of the communication closed with a discussion of the 
following problem, intimately connected with the snbject-matter 
of the paper :—Gtven the paths of two points of an indefinite 
plane, moving ineplane space, to find the peth of an arbitrary 

2 


NATURE 


waters of Southern Australia - 


¢ 
[March 24, 1870 


point of the plane. If Mx,y)o, $ (2,7) =0 are the equations 
of the given path, we have to eliminate 6 from ~ 

EU cost + psina + X, Z sin @ ~ pcosé+ Y) mo 

p (fcos 6 — gsind + X, /sind + gcos@+ YF) = 0 
The president, Professor Hirst, Mr. Coltenll, and the author, 
took part in a discussion on the paper.—Mr. Archibald Smith 
then made some remarks on the sale for compensation in the 
Irish Land BUL ‘ 

MANCHESTER : 

Philosophical Society, March &-—-Dr. J. P. Joule, presi- 
dent, in the chair. Sir James Cockle, President of the Queens- 
Idnd Philosophical Society, was elected a corresponding member 
of the society. A letter was read from Mr. Dancer, on Dr. A 
Ransome's paper ‘* On the Organic Matter of Human Breath.” 
Mr. E. W. Binney called the attention of the meeting to the t- 
fully high death-rate of Manchester and Salford, which continued 
to increase, notwithstanding the appointment of officers of health, 
and the doings of the councils of the two towns, A Wa» 
read, “On the ag T e Ball bya Jet of Watef,” by 
Osbarne Reynolds, Professor of Engineermg, Owens College. 

Microxopical and Naturali Histery Section, Febsuary 28 —A 

wasread ‘On some Shell Deposits at Llandudno,” by 

Pilea Sidebotham, ` 

ryncal and Mathematical Section, January 4.—Mr. B W, 
Binney, president of the Section, in the chur. A paper was 
read n the Rainfall of 1869, at Old Trafford, Manchester : 
by Mr. G. V. Vernon, ` 

March 1.—Mr. E. W. Binney, president of the Section, in the 
chair.-A paper was read '‘On the Results of Rain- and 


Anemometer Observations made at are near ester, 
during the year 1869,” by Mr. Thomas Mackereth. 
HEREFORD 

Woolhope Naturalists’ Field Club, F 22. — 
Annual ; Mr. James Rankin in the chair. er the 
usual club b had been transacted, and a committee ap- 
pomted to KRT the practicability of establishing a local 
museum, the Rev. F. T. Havergal detailed the p that had 
been made with reference to the publication of the- Aundi, 


one of the chief curiosities of Cathedral It has satis- 
factorily established that the date at which the map was executed 
was the very commencement of the fourteenth century. It is 
drawn in accordance with the prevailing notions of geography at 
A aka the habitable earth is represented as a cucular 
i with the ‘‘ocean-stream ” flowing around it. Jerusalem 
is placed in the centre. Asia occupies nemly the whole upper 
(or eastern) half of the circle, while Europe holds the lower 
tarter on the left hand, and Africa that on the right. The 
ereford map is distinguished fiom most medisval maps not 
only by its great size, but also by its illustrations of objects in 
history, and its numerous inscriptions. It is proposed to 
publish a fac-simile (obtained by photography) in colours, accom- 
panied by en exhaustive account of the history of the map, and 
of the legends upon it. The price has been limited to two 
guess and Mr. Ponha 6, ane Cross, London, has 
empowered to ve ers. — u 

ducton of Gat remain the Rer. K Blight, was read, and 
drawings exhibited whi ed the gradual ion of the 
pacasiia an the bark of the olig aa ihe sap 
A few Clavis apgartcinorum, by Mr. Wo 


the discovery of an 
entirely new to Bntain, the Cortnerms 


rusus, which 

he had met with in several woods near Hereford. He had also 
of the rare Aisrum Europanm, or Asare- 
* a habitat which con-- 
tivated plant.—-At the 
hag aera the President renewed in his address the pro- 
of science during the past year, and refered to the contri- 
utiong made by different members of the clab to various 
branches of natural history and archwology.—Dr. Bull read an 


interesting paper upon Deerfold Forest w when published, 


will form a valuable addition to the to phy of the 
county. —~- ey. H. Cooper Key was elected president for the 
ensuing year. 


ne ae 
= * 
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EDINBURGH 


Edinburgh Botanical Soclety, 
Robert Brown, V.P., in the chair. 
tions were read :— 

I. “Note on the embryo of Aasens aculeatus.” 
Dickson. 

2. “Notice of plants collected in Spitzbeigen and Nova 
Zembla in the summer of 1869” By Wı Livesay. 

3. “ Notice of some botanical excurnions with pupils during 
the summer of 1869.” By Professor Balfour. 
- At the last meeting of the Edinburgh Botanical Society, Dr. 
Balfour stated that during the course of last summer he made 
several botanical trips with his pupils, the results of which seemed 
not unworthy of notce. On rath June, a party visited Manuel, 
Woodcockdale, Carriber Glen and ¢, Bowdenhill, Cockleroy 
and Liflithgow. On rgth June, a party visited Denny, and pro- 
ceeded up the banks of the Carron as far as the Hermitage. On 26th 
haa apmty of 94 proceeded to Cleghorn, and walked along the 

nks of fhe Mouse as far as Caitland Crags, dividing then mto 
tivo paities, one of which visited Stonebyres and the other Corra 
Linn. On 3rd July, patie proceeded by Stirling to Dollar, 
and thence to the Ochi On 17th July, an excurmon was 
undertaken to Perth and Dunkeld, and some of the party visited 
Methven bog. On 220d July, a proceeded by Perth and 
Forfar to emuir, and thence to Clova, and next day visited 
Loch Brandy and the mountains above it In the course of two 
days a large number of the rarer alpine plants of Scotland was 
gathered, and in all the other excursions many interesting and 
rare plants were gathered. 

4 ‘On the botany of the Dominion of Canada and adjacent 
gece of Brinsh Ameca (Part L, Ranwneulacee).” By Professor 

won, Dalhoume College, Halifax, Nova Scotia. 

5. “On the introduchon of Ipecacuanha plant (Cephetis 
Jpecacnanka).” By Mr. M ‘Nab, 

6. ‘t Notice of Skana odorifera, Naudin ( Cuewrivta odorifera, 
Velloso, Flor. Flum.”) By or Joaquim Correa de Mello, 
ree Saar Province of St Paulo, Branl Communicated by 
Mr. el Hanbury. 

. Hints for Collecting Cryptogamia. By Prof Dickie. 
Miscellaneous communications. —Ausens ackleatus -Cones 
of Abics, 


January 13. — Mr. 
The following communica- 


By Professor 


GLASGOW 

Philosophical Society of Glasgow—Chemical Section, 
January 31.—Dr. Wuliam Wallace, F.R.S.E, F.C.S., vice- 
president, in the chair. A paper was read by Mr. John Christie, 
on ‘‘the history of Modder, the various investigations relating 
to its character and composition, and the proposed sources of 
Artficial Alizanne.” After giving an elaborate account of the 
p of the art of dyeing, by the use of the two madder 
plants, Awé:a cordifolia, or munjeet, of Bengal, and Awédra tinc. 
lorum of valous European countries, the author proceeded to 
mention the various persons who had undertaken scientific mves- 
igations with a view to determine the number and nature of the 
colouring ingredients of madder-root. He stated that these 
investigations commenced about the end of last or beginning of 
the present century. Watt, Bartholdi, and eee were 
amongst the earliest investigators. Kuhlman, in 1823, published 
a complete approximate analysis of madder, He stekined two 
colounng matters, his matére colerante and 
colour, which he did not consider worthy at investi 
Robiquet and Colin pubbshed the results of their on 
Alsace madder in 1826. The particular colouring matter of 
madder they named a/sarive, and another body, which they 
considered to be a modification of aliranne, they termed ~ 
rine, Geautler de Clanbry and Persor obtei two colouri 
matters in the ies A year—matere colorante ronet 
maltre colorante rose. ey were the first chemists to prepare 
madder extract, or garancine, a substance which was first manu- 
factured largely at Avignon in 1829. Dr. Schunck obtained no 
fewer than seven substances from madder, two of them being 


a fawn 
tion. 


colouring matters, having the composition indicated the 
formula Cre and Cy,H,,0,5. His results were pub 

in 1848, Debus, by Zealand madder, obtamed two 
colouring bodies, which he called Lizaric acid and Oxylizaric acid. 


Wolff and Strecker obtained alimrine and purpurine ; the latter 
they regarded as oxide of alizranne. The author next enlarged 
on vanous serles of researches made by Strecker, Schutren- 
berger, and Lanth, P. and E. Depouilly, Dr. Anderson (Glas- 
gow), Rochleder (Prgue}, and Graebe and Laubermann, which 
seemed io indicate an approxmmation towards the accomplish- 
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ment of a long-wished-for desire—namely, the production of 
A mash ne. Anthracene, one of the SRE Aiea 
came to be regarded as the starting-point. Graebe an uber - 
mann obtained a product closely allied to alimuine, and m 
December 1368 they obtamed provisional piotection for their 
process in this co . They employed anthracene (CHo) 
converting it into anthrachinon (C,, Oy) by using bichiomate of 
tesh. transformed body into bıibromanthrachınon, 
ic ,,Br,O,), a substitution product; and, by subsequent treat- 
ment with potash and an acid, they obtained fiom it a body 
which they termed artificial alizarine. In the couse of Inst 
1 other patents were aiaa Brónner and Gulzkow, of 
renkfort-on-the-Maine, and by W. A. Perkins, F.R S.; and 
recently Messra. Lucius & Co., of Hoechst, near Frankfort, hava 
repared oe alarme by a secret. Mr. Christie concluded 
s ing an account of numerous investigations 
Shhh had ade wilh commercial artificial alirarine in order 
to test its colorific and other properties, and stated his reasons 
for rewarding the natural and a:t:ficiel compounds as not being 
identical In the discumion which followed, Mr. Hogg and 
other speakers mentioned facts in support of the identity of tho 
two products, one of the facts being that mordanted cloth dyed 
with pure artificial alizarine stands soaping better than that dyed 
with garancine, 
PARIS 
Academy of Sciences, March 14.—AL Faye presented a 
memoir on the photographic observation of the transits of Venus, 
and on an apparatus of M. Laussedat’s.—The author noticed the 
imperfection of Halleys method of observation, which has 
already been recognised by the German astronomers, suggested 
the employment of photography as a means of obserung the 
transit of Venus which take place in 1874, and commu- 
nicated a letter from M. Laussedat, descmbig an arrangement 
by which photographic observations may be taken.—A letter 
from M. Wolf, of Fanch, accompanying a printed memoir, was 
read. The author stated that the invention of the bubble-level 
was to be ascribed to a Frenchman named Capotos, and sug- 
gested that a search should be made in France for document 
ae. to this subject, and to some others to which he 
refi -—- A memoir was by 3AL Philips on the 
changes of condition of a mixture of a saturated vapour and of 
its liquid, according to an adiabatic line—A note by M. 
Zalivski was communicated, on the selection of the bodies 
which should be placed in contact with carbon as the positive 
pole of a battery. The anthor stated that these should be 
oxydising bodies, and among these such as are impressionable 
by light, such as nitnc acid and the manganates of potash, seem 
to be most efficacious. He descnbed a battery in which the 
carbon is imp ed with an ammoniacal solution of chlonde 
of silver, dred and treated with nitric acid to remove the excess 
or ammonia ; with pure water this forms a battery of great 
intensity.—-M. de Saint-Venant communicated a note ie Fe 
André, containing an account of expenments on the velocity of 
tion of sound ın water in a cast-iron conduit of o°80M, in 
Een The author found the reloaty of liat to be only 
897 8o AL. per second——Af, H. Sainte-Clair- Deville communicated 
a second memoir on the “nascent state,” in which he discussed the 
phenomena observed when sinc is brought im contact with a 
mixture of sulphune or hydrochloric and nitric acids —M. E. J. 
Maumiend sas’ aecona memoir ua a GOET thes of chemical 
action A. Combes presented a note by M. L. Gruner on the 
mechanical pxoperties of phosphuretted steels, The author 
referred to sha: statements of Sir. W. Fairbairn as to Heaton’s 
steel, and showed by analysis that it contains from 0'002 to0 003 
of phosphorus. He remarked that the favourable character of 
this steel under the ordinary tests was ived when the test of 
a shock was applied to ıt. M. Boussingault supported the opmions 
of BE. Graner.-—M. A. Milne-Edwards communicated a note 
on the Ornithological fauna of the Bourbonnais dunng the 
middle T period, ın which he stated that the birds of 
the Miocene deposits of that district possessed a tropical, 
and especially an African character. He noticed remains 
of a parrot, a trogon, a sand-grouse, a swift of the group 
of the Selanganes, a Marabou stork, and a Sercietary bird.—M. 
Leveillé presented a note on the discovery of remains of quater- 
nary man in the menufactories of stone implements at Grand- 
Pressigny ; and M. Richard noticed the discovery of instruments 
of the Stone age in Arabı ond t The author stated that 
he has found worked stones at the foot of Mougt Sinai, near 
Caio, end at Thebes.—AL C. Weeetyn, presented a memoir on 
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zi means of destroying the ous miasmate of hospitals, 
which MM. Dumas and meade some remarks — 
Warts presenteds note by M. Vernenil on the cure of tracumatic 
tetanus by chloral.—Several other communications were made 
of which the titles only are given. 


BERLIN 


German Chemical Society, March 14.--M. Schultr-Sellak 
has obtained a liquid modification of sulphuric anhydride, which, 
under ordinary circumstances, speedily passes into the bolid 
form.—M. Tiemann has converted trinitrotolual into tolnylen- 
diamide, The same, conjointly with Mr. Judson, has eres 
several isomeric dinitrobenzoic acids.—-Mr. Genz 
some derivatives of xylidma—-Dr. Rudorff showed large 
of carbonate of ammonium deposited from coal gas. —M. 
Bornemann exhibited tubes which had for same months been 

to the action ay roti of eleven atmo- 


nore ye ean, eep notches and furrows where 
acted upon by the st ack Gul wes act EES m oe ors 
ieee ormati pa pe ikan pe 
curious transf on of fo into crystals has been 
observed by M. Egelis. A cylinder used in a cotton-mill proved 


to consist of crystals apparently affecting soa ge ie, Saar 
dodecahedra of two or three millimetres in diameter.— 


H Seyler ed om the colouring matter of blood. He 
has found that lobulin does not pass directly into 
hesmatine, as has been until now, bat that the latter 

oxidation from hematochromogen discovered 


the anthor.—-Prof. Kekuld and Hideck have converted diaro- 
rena ‘into azobenzolL~—Dr. Kohler attacked the views 
lately published by Wanklyn, on the atomicity of sodiuam.—Dr. 
Schaer on the presence of ozone m the fluor spar of 
Wol orf, Saxony. 


PHILADELPHIA 


Academy Natural Sciences, January 11.—Professar O. C 
Marsh, of Yale College, exhibited a series of of the 
remains of birds from the Cretaceous and Tertiary of the United 
ta ee ee 


saa ler) no species have yet been described from 
ee ormations ae country, and none indeed from older 
rocks, since it now appears to be well established that the bird- 
like footprints in the Connecticut Valley were made by Dmo- 
saurian reptiles. Among the specimens shown were the remains 
of at least five species o cal ai Sei n but one or 
two species have hitheito been descnbed from strata of this age 
in Europe. igh eae eens 


specimens were all found 
Now Jersey, and with one 


in the greensand o tlon in the 
middle marl-bed. are all mineralised, and m the same 
state of ion as bones of extmet reptiles found with 


them in these deposits, and hence are ieadily distmguished from 
the remains of recent birds which have occasionally been fommna 


near the surface m the marl excavations of New . The 
most of the exhibited was the scene 
beg asl DIO TOTON, BDA appen i he greed Biria 


the size of a It was, found 


name Lavrwis 
ee a a eee CA A 
cach by the distal end of a tibia, and probabiy 
by sue ihe lee E O The larger of these 
species, which was found in the gretneand of the middle marl- 
bed at Hornerstown, New ahaa luda was named FPulestrings 
littoralis. The smaller ch was called 
Sea, was founded oa the wpecten mentioned by Dr M orton 
his “Synopais of Cretageocs Fosile,” p. 32, which has since, 
however, been generally regarded as a regent species. The 
specimen was found in arat chaslbed ai Anao New 
Jersey, and is now in the collection of the Academy. Portions 
of the humeri of two small and closely-related species, ap- 
piapia it Heron family, wee a of bela own. 
found. in the greensand of the middle marl-bed 
nai H neraiaA, ew Jersey, mn the pits of the Cream Ridge 
Marl Company. For the species thus represented the names 
aud Veterdra The 


ee a ne arieni y representative of a fossil 
aee ee Core ts west of the pL 
iat gery e to the Acadeaiy, indicated a 

Botoa. Another species of 
sual gic of a humerus and 
radius, also in the on of the Academy; they were found 
many since in the Miocene of Maryland by Mr. T, A. 

This species, which appears to be closely related to the 
Gulls, was named Zarus Conradi. Several other int 

of bird remains were 
not sufficiently characteristic to admit 
exceptions already mentioned, the fossils exhibited pie to 
the museum of Yale College. 
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MACMILLAN & COS SCIENTIFIC PUBLICATIONS. 








SCIENTIFIC MANUALS. 


Iv is the intention of the Publishers to produce a complete 
senes of Scientific Manuals, affording full onde ccurate elementary 
information, conveyed in clear and lucid English. ‘The authors 
are well known as among the foremost men of their several de- 
paitments; and their names form a ready guarantee for the high 
character of the books Subjoined is a hst of those manuals 
that have already appeared, with a short account of each. Others 
are in active preperation; and the whole wil constitute a 
standard scies specially adapted to the requirements of beginners, 
whether for puvate study o1 for school instruction. 


ASTRONOMY. — By the Astronomer 
ROYAL -POPULAR ASTRONOMY With Illustrations. Dy G B 
AIRY, Astppnomer Royal Sixth and cheaper Edition 8mo cloth 4s Ge. 

Thus work comusta of g» lectures, which are intended “to lam to i 
telligent persons the prin on which the wistruments of an Observa 
are constructed (omiitiog all details, so for as they are merely naa AA 
aod ibe principles on which the observanons made with these instruments are 
treated for deduction of the drstances and weights of the bodies of the Solar 
System, and of a few stars, omitting all mnuuw of formule, and all trouble- 
some details of calculation ” The specmlity of this volume ts the direct 
reference of every step to the Observatory, and the full description of the 
methods and instruments of obee: vation. 


ASTRONOMY.—Mr. LOCKYER’S ELE- 
MENTARY LESSONS m ASTRONOMY With Coloured Diagram, of 


REE FR Nebulmw, and numerous IDustrationm By 
N RMAN TOCKYE RS Fifth 18mo. ss ba 


The autho bas here amod to give a connected view of the whole subject, 
and to supply epee ge israel xleas founded on the facta, to serve as a bass for 
wc beeqent chapters treat of the Stars and 
Nebulw the tae ots Solar Smem Apparent Movements of the Heavenly 
Bodies , the Measnrement of agit. the Teleacope and Spectroscops , 
Apparent Ptoces of the Heaven! the Real Distances and Dimen- 
sone, Univeral Gravitation a most recent astronomical discovenes 
are ucorporated àir Lockyer’s work supplements that of the Astronomer 
Royn! menuioned in the pres ions m ticle 

HUXLEY’S 


PHYSIOLOGY.—Professor 
LESSONS in ELEMENTARY PHYSIOLOGY With numerous Iho 
By T H HUXLEY, F RS, Professor of Netural History in the 
Royal School of Munes Twelfth Thousand 18m0. cloth. 4t. Gal, 
TN book dees bey MVI piking, m a sic of grediate! lems, tha 
poor of Homan Physiology, or the Baath and Fonctona of the 
uman Body The first lemon general view of the su 
‘Ting la followed by sections on the aane ct Vesa Symes, the 


, the Blood and the Lymph, Respirauon, Sources of Lows and of 
Gain to the Blood, the Function of Alimentation. Motion and Locomotion , 
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THE SIZE OF ATOMS 


‘THE idea of an atom has been so constantly associated 
with incredible assumptions of infinite strength, 
absolute rigidity, mystigal actions at a distance, and 
indivisibility, that chemists and many other reasonable 
naturalists of modern times, losing all patience with it, 
have dismissed it to the realms of metaphysics, and 
made it smaller than “ anything we can conceive.” But if 
atoms are inconceivably small, why are not all chemical 
actions infinitely swift? Chemistry is powerless to deal 
with this question, and many others of paramount im- 
portance, if barred, by the hardness of its fundamental 
assumptions, from contemplating the atom as a real por- 
tion of matter occupying a finite space, and forming a 
not mmeasurably small constituent of any palpable body. 
More than thirty years ago naturalists were scared by 

a wild proposition of Cauchy’s, that the familar prismatic 
colours proved the “sphere of sensible molecular ac- 
tion” in transparent liquids and solids to be comparable 
with the wave-length of light. The thirty years which 
have intervened have only confirmed that proposition. 
They have produced a large number of capable judges ; 
and it is only incapacity to judge in dynamical questions 
that can admit a doubt of the substantial correctness of 
Cauchy’s conclusion. But the “sphere of molecular 
action” conveys no very clear idea to the non-mathe- 
matical mind. The idea which it conveys to the mathe- 
matical mind is, in my opinion, irredeemably false. 
For I have no faith whatever in attractions and repulsions 
acting at a distance between centres of force according 
to various laws. What Cauchy’s mathematics really 
proves is this: that in palpably homogeneous bodies such 


as glass or water, contiguous portions are not similar: 


when their dimensions are moderately small fractions of 
the wave-length. Thus in water, contiguous cubes, each 
of one one-thousandth of a centimetre breadth, are sen- 
sibly similar. But contiguous cubes of one ten-millionth 
of a centimetre must be very sensibly different. Soin a 
solid mass of brickwork, two adjacent lengths of 20,000 
centimetres each, may contain, one of them nine hundred 
and ninety-nine bricks and two half bricks, and the other 
one thousand bricks: thus two contiguous cubes of 20,000 
centimetres breadth may be considered as sensibly similar. 
But two adjacent lengths of forty centimetres each might 
contain, one of them one brick and two half bricks, art 
the other two whole bricks ; and contiguous cubes of forty 
centimetres would be very sensibly dissimilar. In short, 
optical dynamics leaves no alternative but to admit that 
the diameter of a molecule, or the distance from the 
centre of a molecule to the centre of a contiguous mole- 
cule in glass, water, or any other of our transparent 
liquids and solids, exceeds a ten-thousandth of the wave- 
length, or a two-hundred-millionth of a centimetre. 


By experiments on the contact electricity of metals 
made eight or ten years ago, and described In a letter to 
Dr. Joule, which was published in the Proceedings of-the 
Literary and Philosophical Society of Manchester, I found 
that plates of zinc and copper connected with one another 
by a fine wire attract one another, as would similar pieces 


„oSI 


of one metal connected with the two plates of a galvanic 
element, having about three-quarters of the electro-motive 
force of a Daniel’s element. 

Measurements published in the Proceedings of the Royal 
Society for 1860 showed that the attraction between 
parallel plates of one metal held at a distance apart 
small in comparison wth their diameters, and kept con- 
nected with such a galvanic element, would experience an 
attraction amounting to two ten-thousand-mullionths of a 
gramme weight per area of the opposed surfaces equal to 
the square of the distance between them. Leta plate of 
zinc and a plate of copper, each a centimetre square and a 
hundred-thousandth of a centimetre thick, be placed with 
a corner of each touching a metal globe of a hundied- 
thousandth of a centimetre diameter. Let the plates, 
kept thus in metallic communication with one another be 
at first wide apart, except at the corners touching the 
little globe, and let them then be gradually turned round 
till they are parallel and at a distance of a hundred-thou- 
sandth of a centimetre asunder. In this position they 
will attract one another with a force equal in all to two 
grammes weight. By abstract dynamics and the theory 
of energy, it is readily proved that the work done bythe 
changing force of attraction during the motion by which 
we have supposed this position to be reached, is equal to 
that of a constant force of two grammes weight acting 
through a space of a hundred-thousandth of a centimetre ; 
that is to say, to two hundred-thousandths of a centimetre- 
gramme. Now let a second plate of zinc be brought bya 
similar process to the other side of the plate of copper; a 
second plate of copper to the remote side of this second 
plate of zinc, and so on till a pile is formed consisting of 
50,001 plates of mnc and 50,000 plates of copper, sepa- 
rated by 100,000 spaces, each plate and each space one 
hundred-thousandth of a centimetre thick. The whole 
work done by electric attraction in the formation of 
this pile is two centimetre-grammes. 

The whole mass of metal is eight grammes. Hence 
the amount of work is a quarter of a centimetre-gramme 
per gramme of metal Now 4,030 centimetre-grammes 
of work, according to Joule’s dynamical equivalent of 
heat is the amount required to warm a gramme of zinc or 
copper by one degree centigrade. Hence the work donc 
by the electric attraction could warm the substance by 
only ryt Of a degree. But now let the thickness of 
each piece of metal and of each intervening space be a 
hundred-millionth of a centimetre instead of a hundred- 
thousandth. The work would be increased a mmllionfold 
unless a hundred-mullionth of a centimetre approaches 
the smallfess of a molecule. The heat equivalent would 
therefore be enough to raise the temperature of the 
maternal by 62°. This is barely, if at all, admissible, 
according to gur present Pel A PH or, rather, want of 
knowledge, regarding the heat of combination of zinc and 
copper. But suppose the metal plates and intervening 
spaces to be made yet four times thinner, that is to say, 
the thickness of each to be four-hundred-millionth of a 
centimetre. The work and its heat equtvalent will be 
increased sixteen-fold. It would therefore be 990 times 
as much as that icquired to warm the mass by 10 cent., 
which is very much more than can possibly be produced 
by zinc and copper im entering into molecular combina- 
tion. Werc there in 1eality anything like*so much heat 
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of combination as this, a mixture of zinc and copper 
powders would, if melted in any one spot, run together, 
generating more than heat enough to melt each through- 
out ; just as a large quantity of gunpowder if ignited in 
any one spot burns throughout without fresh application 
of heat, Hence plates of zinc and copper of a three- 
hundred-millionth of a centimetse thick, placed close 
together alternately, form a near approximation to a 
chemical combination, if indeed such thin plates could be 
made without splitting atoms. 


The theory of capillary attraction shows that when a 
bubble—a soap-bubble for instance—is blown larger and 
` larger, work is done by the stretching of a film which 
resists extension as if it were an elastic membrane with a 
constant contractile force. This contractile force is to be 
reckoned as a certain number of units of force per unit 
of breadth. Observation of the ascent of water in capil- 
lary tubes shows that the contractile force of a thin film of 
water is about sixteen milligrammes weight per millimetre 
of breadth. Hence the work done in stretching a water 
film to any degree of thinness, reckoned in millimetre- 

is equal to sirteen times the number of 
square millimetres by which the area is augmented, pro- 
vided the film is not made so thin that there is any sen- 
sible diminution of its contractile force. In an article 
“On the Thermal effect of drawing out a Film of 
Liquid,” published in the Proceedings of the Royal 


Society for April 1858, I have proved from the second z 


law of thermodynamics that about half as much more 
energy, in the shape of heat, must be given to the film 
to prevent it from sinking in temperature while it is 
being drawn out. Hence the intrinsic energy of a mass 
of ‘water in the shape of a film kept at constant tempera- 
‘ture increases by twenty-four milligramme-millimetres for 
every square millimetre added to its area. 

Suppose then a film to be given witha thickness of a milli- 
metre, and suppose its area to be augmented ten thousand 
and one fold: the work done per square millimetre of the 
original film, that is to say per milligramme of the mass, 
would be 240,000 millimetre-milligrammes. The heat 
etuivalent of this is more than half a degree centigrade of 
elevation of temperature of the substance. The thickness 
to which the film is reduced on thjs supposition is very 
approximately a ten-thousandth of a millimetre. ‘The 
commonest observation on the soap-bubble (which in 
contractile force differs no doubt very little from pure 
water) shows thaf there is no sensible diminution of con 
tractile force by reduction of the thickness to the ten- 
thousandth of a millimetre; inasmuch qs the. thickness 
which gives the first maximum brightness round the 
black spot seen where the bubble is thinnest, is only about 
an cight-thousandth of # millimetre. 

The very moderate amount of work shoWn in the pre- 
ceding estimates is quite consistent with this deduction. 
But suppose now the film to be further stretched, until its 
thickness is reduced to a twenty-millionth of a millimetre. 
` The work spent in doing this is two thousand times more 
than that which we have just calculated. The heat 
equivalent is 1,130 times the quantity required to raise 
the temperature of the liquid by one degree centigrade. 
This is far more than we can admit as a possible amount 
of work done in the extension of a liquid film, A smaller 
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amount of work spent on the liquid would convert it into ' 
vapour at ordinary atmospheric pressure. The concluson 
is unavoidable, that a water-film falls off greatly in its 
contractile force before it is reduced to a thickness of 
a twenty-milionth of a millimetre. It is scarcely pos- 
sible, upon any conceivable molecular theory, that there 
can be any considerable falling off in the contractile force 
as long as there are several molecules in the thickness. 
eIt is therefore probable that there are not several mole- 
cules in a thickness of a twenty-millionth of a millimetre 
of water. 


The kinetic theory of gases suggested a hundred 
years ago by Daniel Bernoulli has, during the ‘last 
quarter of a century, been worked out by Herapath, 
Joule, Clausius, and Maxwell, to so great perfection that 
we now find in it satisfactory explanations of all non- 
chemical properties of gases. However difficult it may 
be even to imagine what kind of thing the molecule is, 
we may iegard it as an established truth of science that a 
gas consists of moving molecules disturbed from recti- 
lineal paths and constant velocities by collisions or mutual 
influences, so rare that the mean length of proximately 
rectilineal portions of the path of each molecule is many 
times greater than the average distance from the centre’ 
of each molecule to the centre of the molecule nearest it at 
any time. If, for a moment, we suppose the molecules to be 
hard elastic globes all of one size, influencing one another 
only through actual contact, we have for each molecule 
simply a xigrag path composed of rectilineal portions, with 
abrupt changes of direction. On this supposition Clausius 
proves, by a simple application of the calculus of proba- 
bilities, that the average length of the free path of a 
particle from collision to collision bears to the diameter 
of each giobe, the ratio of the whole space in which the 
globes move, to eight times the sum of the volumes of the 
globes. It follows that the number of the globes in unit 
volume is equal to the square of this ratio divided by 
the volume of a sphere whose radius is equal to that 
average length of free path. But we cannot believe 
that the individual molecules of gases in general, or 
even of any one gas, are hard elastic globes. Any two 
of the moving particles or molecules must act upon 
one another somehow, so that when they pass very 
near one another they shall produce considerable de- 
flexion of the path and change in the velocity of each. 
This mutual action (called force) is different at dif- 
ferent distances, and must vary, according to vara- 
tions -of the distance, so as to fulfil some definite 
law. If the particles were hard elastic globes acting 
upon one another only by contact, the law of force 
would be—rero force when the distance from centre to 
centre exceeds the sum of the radii, and infinite repul- 
sion for any distance less than the sum of the radii, 
This hypothesis, with its “hard and fast* demarcation 
between no force and infinite force, seems to require 
mitigation. Without entering on the theory of vortex 
atoms at present, I may at least say that soft elastic 
solids, not necessarily globular, are more promising than 
infinitely hard elastic globes, And, happily, we are not 
left merely to our fancy as to what we are to accept 
for probable in respect to the law of force. If the par- 
ticles were hard elastic globes, the average time from 
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‘collision to collision would be inversely as the average 
velocity of the particles. But Maxwells experiments 
on the variation of the viscosities of gases with change 
of temperature prove that the mean time from’ col- 
lision to collision is independent of the velocity, if we 
give the name collision to those mutual actions 
only which produce something more than a certain 
specified degree of deflection of the line of motion. This 
law could be fulfilled by soft elastic particles (globular or 
not globular); but, as we have seen, not by hard elastic 
globes. Such details, however, are beyond the scope of 
our present argument. What we want now is rough 
apprqximations to absolute values, whether of time or 
space or mass—not delicate differential results. By Joule, 
Maxwell, and Clausius we know that the average velocity 
of the molecules of oxygen or nitrogen or common air, at 
ordinary atmosphenc temperature and pressure, is about 
50,000 centumetres per second, and the average hme from 
collision to collision a five-thousand-millionth of a second. 
Hence the average length of path of each molecule 
beween collisions is about ;yqy¢7q Of a centimetre. Now, 
having left the idea of hard globes, accarding to which 
the dimensions of a molecule and the distinction between 
collision and no collision are perfectly sharp, something of 
apparent circumlocution must take the place of these 
simple terms. 

First, itis to be remarked that two molecules in col- 
lision will exercise a mutual repulsion in virtue of which 
the distance between their centres, after being diminished 
to a minimum, wil begin to increase as the molecules 
leave one another. This minimum distance would be 
equal to the sum of the radu, of the molecules were infi- 
nitely hard elastic spheres; but in reality we must sup- 
pose it to be very different in different collisions. Con- 
sidering only the case of equal molecules, we might, then, 
define the radius of a molecule as half the average shortest 
distance reached in a vast number of collisions. The 
definition I adopt for the present is not precisely this, 
but is chosen so as to make as simple as possible the 
statement I have to make of a combination of the results 
of Clausius and Maxwell. Having defined the radius of 
a gaseous molecule, I call the double of the radius the 
diameter ; and the volume of a globe of the same radius 
or diameter I call the volume of the molecule. 

The experiments of Cagniard de la Tour, Faraday, 
Regnault, and Andrews, on the condensation of gases do 
not allow us to believe that any of the ordinary gases 
could be made forty thousand times denser than at ordi-¢ 
nary atmospheric pressure and temperature, without re- 
ducing the whole volume to something less than the sum 
of the volume of the gaseous molecules, as now defined. 
Hence, according to the grand theorem of Clausius 
quoted above, the average length of path from collision to 
collision cannot be more than five thousand times the 
diameter of the gaseous molecule; and the number of 
molecules in umt of volume cannot exceed 25,000,000 
divided by the volume of a globe whose radius is that 
average length of path, Taking now the preceding esti- 
mate, 1yoyoyg Of a centimetre, for the average length of 
path from collision to collision, we conclude that the 
diameter of the gaseous molecule cannot be less than 
Tountuvey Of a centimetre ; nor the number of molecules 
in a cubic centimetre of the gas (at ordinary density) 
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greater than 6X 10™ (or six thousand million million 
millon), 

The densities of known liquids and solids are from five 
hundred to sixteen thousand times that of atmospheric air 
at ordinary pressure and temperature; and, therefore, the 
number of ‘molecules in a cubic centimetre may be from 
3 X 10% to 10” (that is*from three million million mil- 
lion million to a hundred millon million million million). 
From this Gf we assume for a momenta cubic arrange- 
ment of molecules), the distance from centre to nearest 
centre in solids and liquids may be estimated at from 


trovbo0ss tO reooboooo Of a centimetre. 


The four lines of argument which I have now indicated, 
lead all to substantially the same estimate of the dimen- 
sions of molecular structure. Jointly they establish with 
what we cannot but regard as a very high degree of pro- 
bability the conclusion that, in any ordinary liquid, trans- 
parent solid, or seemingly opaque solid, the mean distance 
between the centres of contiguous molecules is less than 
the hundred-millionth, and greater than the two thousand- 
millionth of a centimetre. 

To form some conception of the degree of coarse- 
grainedness indicated by this conclusion, imagine a rain 
drop, or a globe of glass as large as a pea, to be magnified 
up to the size of the earth, each constituent molecule 
being magnified in the same proportion. The magnified 
structure would be coarser grained than a heap of small 
shot, but probably less coarse grained than a heap of 
cricket-balls, W.T. 


FRESENIUS'S ANALYSIS 


Qualitative Chemical Analysis. By Dr. C. Remigius 
Fresenius, Seventh tion. Edited by Arthur 
Vacher. 8vo., pp. vill. and 264. (London: Churchill, 
1869.) 


Quantitative Chenucal Analysts. By Dr. C. Remigius 
Fresenius. Fifth edition, Edited by Arthur Vacher. 
8vo., pp. vill. and 377. (London: Churchill, 1870.) 

Anleitung sur qualitativen chemischen Analyse. B 
Dr. C. Remigius Fresenius. 8vo., pp. x1L and 240, oak 
43 woodcuts; price 4s. (Brunswick, 1869. London: 
Williams and Norgate.) 

IN no branch of chemistry, perhaps, has more useful pro- 
gress been made of late years than in analysis. The other 
departments of the science, technical and organic che- 
mistry, for instance, have been cultivated with assiduity and 
even ostentation ; while the study of analysis, invaluable 
and necessary aseit is, hag been comparatively neglected 
as humble and unadorned. Much of this apathy has no 
doubt arisen from the.mechanical nature of the task of 
analytical discovery, which commonly requires a greater 
share of industry than intellectual effort. The gradual 
introduction of refined physical methods has, however, 
commenced, and will no doubt complete an entire change 
in the aspect of this subject. 

Chemists will not need to be reminded of the obligations 
they owe to Fresenius, whose analytical manuals are 
deservedly known, and in common use in almost every 
laboratory. The enormous amount of special results they 
contain is hardly conceivable to an outsider, who will not 


readily appreciate the respect paid to thefn by grateful 
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practitioners. The thirteenth edition (of which the first 
instalment has just 1eached us) has been retouched and 
improved, and ıs in every way worthy of the confidence of 
chemists. Its appearance has, however, suggested to us 
some reflections which might, not improbably, be carried 
out with advantage. Few readers will fail to observe that 
the dimensions of the book and the subject have both 
increased, and at a rate that will necessitate a remedy in 
the course of a few years. Possibly it may be agreed that, 
in addressing a single book to four kinds of students, 
the autho: has performed a somewhat superfluous task 
for thiee of them. Those who are engaged in phar- 
macy, the arts, manufactures, and agriculture, will all find 
here much more than they respectively require. The in- 
convenience obviously admits of casy removal ; each class 
ought to have a handbook suited to its own pecubar 
demands, and to those alone. The mere economy of time 
thus effected would be an additional recommendation to 
such a step. Morcover, it would allow of altering, for the 
sake of the purcly chemical student, the entire system of 
nomenclature and notation. These admittedly belong to 
a penod that has passed away ; and their presence in the 
book universally interferes much with its proper utility 
in the laboratory. The apology in the preface will 
haidly be accepted by teachers; neither can we suppose 
that the author, if writing specially, would say of chemistry 
that it is “the science which acquaints us with the sub- 
stances of which our carth consists, their composition 
and decomposition, and mutual deportment generally.” 
It is time that this barren and lifeless definition 
ceased to be adopted by every instructor. There is, 
indced, a quaint medieval tone about the whole of 
the book. 

The historical reader will notice under the section 
devoted to “ Operations,” titles and processes and expla- 
nations that abound as we trace our steps backwards from 
Thénard. The practical investigator might regret the 
omission of Bunsen’s method of filtration, of argentic 
sulphate as a common impurity in the nitrate, of the 
formation of Claudet’s body as a test for cobalt. We see 
a condenser figured which could not easily be used 


with a continuous stream of water, and has been long’ 


abandoned in laboratomes. Again, hydric nitrate -is 
said to be punfied by distilling at the temperature of 
ebullition ; which does not, however, occur unless under 
that point. We may, nevertheless, assure the expen- 
menter that he will not find in Dr. Fresenius’s work more 
than a fw enors of the kind which affect him. There is 
evidence throughout it.of accumulated caie and fore- 
thought, and the writers clear expositiqn and systematic 
procedure are a proof both of unspanng ur and severe 
economy. 

The author’s two Gerfnan treatises have hitherto been 
presented to the English student in the form of transla- 
tions, which portrayed the characteristic featureg of the 
onginals with satisfactory fidelity. But, for the reasons 
we have already intimated, there has been a general desire 
for such changes as would make each of these volumes a 
handy laboratory book. Mr. Vacher has boldly taken 
upon himself this task of dual reform, having “ specially 
striven to meet the present wants of English students,” 
He has no doubt succeeded in making twa thoroughly 
English boolfs, which will be most valuable to students ; 
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but they can no longer be legitimately termed editions of 


Fresenius, which they 1esemble only as a pen-and-ink 
sketch resembles a perfect picture. That the editor him- 
self is to a ceitain extent conscious of this is tolerably 
apparent from the following passages, which are too im- 
portant to be left unnoticed .—“ The present edition has 
been entirely re-written and much condensed. ... The 
metals have becn grouped anew, and the old grouping of 
the acids has been abandoned. ... The processes have. 
been made as far as possible complete in themselves, so 
as to obviate constant reference to different pages of the 
book. Several new figures have been added, and the 
number of tables has been increased. I have endeavouied 
to render the arrangement as simple as possible” (pre- 
face to “Quantitative Analysis”). And again, “The 
language has been condensed, the notation and*nomen- 
clatwe have been modernised, the arrangement has been 
simplified. The consideration of rare inorganic bodies 
and of organic has been deferred to the latter part of tlic 
volume, where a section has been devoted to each.... 
The cause of analysis has been simplified in description, 
and the preliminary examination has been curtailed... . 
All the facts and, except in one or two trivial instances, 
all the piocesses given in this edition have the authority 
of Fresenius, but the principal changes in the arrange- 
ment have been made on my own responsibility” (preface 
to the “Qualitatve Analysis”). Editions for which the 
editor is thus far responsible, while the reputed author is 
responsible for a pait only of the facts (not the whole of 
them, as Mr, Vacher states), ought not to bear Fresenius’s 
name in any other than a suboidinate manner, all these 
works are, in reality, outlines of analytical chemistry on 
the basis of Fresenius. 

Mr. Vacher has, on the whole, however, carried out 
successfully the various changes he had in view. The 
adoption of the prevailing notation is in itself an improve- 
ment, teachers having hitherto been compelled to use one 
interpretation for symbols in the lecture-room, and another 
in the laboratory. He has not, however, quite so well 
fulfilled his promise as to the nomenclature, which is still 
unsystematic, and therefore misleading. For example, at 
p. 3 ( Quantitative Analysis”) we find calcium chloride, at 
p. 27 carbonate of calcium; at p. 40 ferrous sulphide, at 
p. 42 sulphide of manganese, at p. 40 ferric oxide, at p. 44 
aluuuna, At p.54 the word “acid” undergoes a very 
sudden transformation; “Ignited titanic acid does not 
dissolve in hydrochloric acid.” These instances of haste, 

“of which there are not a few, ought to be removed from 
the next edition. - 

It seems hardly probable that these large analytical 
treatises will be perfectly available for the use of students 
until they are divided into separate works. Subjects such 
ag water analysis, manure analysis, volumetric analysis, 
assaying, &c., require, as we have said, a scparate treat- 
ment. Mere condensation, however ably performed, will 
not accomplish a widely useful end. Mr. Vacher, never- 
theless, deserves much credit for a hazardous experiment, 
which, though not altogether unimpeachable, 1s a real 
service to chemistry. 

Our general impression of analysis is, that, both in 
point of scientific form and literary expression, it nteds 
a strong stimulus from other quarters. 
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OUR BOOK SHELF 


The Literature aud Curiosities of Dreams. A common- 
place Book of Speculations, concerning the mystery 
of Dreams and Visions, records of Curious and 
well-authenticated Dreams, and Notes on the various 
modes of Interpretation adopted in Ancient and 
Modern Times. By Frank Seafield, M.A. and. Ed. 
pleas ; pp. 518. London: Lockwood and Co. 
I 

In this book the author has gathered together almost 
every kind of information on the subject of which it treats. 
The compilation of it has doubtless been a labour of ee 
and the author’s great object has been to select, from 
sources, whatever is most characteristic of his opinions 
which have been held on the subject of Dreams, and also 
all the best examples upon which these opinions have been 
founded. He tells us that no amount of research has 
been cOnsidercd irksome or irrelevant, so that, in his 
opinion, “there 18 nothing extant ır the way of dream- 
speculation or anecdote which is not fairly and impar- 
tially represented.” The book is, in fact, a rich and 
methodically arran storehouse of dreams and of 
opinions thereon, which will be valued by many who are 
merely curious, as well as by those who are mote seriously 
interested about their causes and phenomena. It is likely 
to serve as a book of 1eference, or as one which may be 
had recourse to in spare half-hours, rather than as a work 
which will be taken up to be at once read and mastered. 


Anmerkungen st 


Untersuchungen tuber Psychologte. 
Pp Mose ische Propadeutt,” 


Robert Zinunermianis “Pi 
Miu Rucksicht auf Herbart, F. H. v, Fichte, Ulric, 
Fechner, Lindner, Dral, Fiuget, Naklowsky, Lange, 
Darwit, C. Vo L Buchner, Koleschott, Lotse, Hoppe, 
u.s.w. Von Dr. F. A. v. Hartsen. (Leipzig, 1869. 


Untersuchungen uber Logik, Mit Rucksicht auf ie 
Bolsaus, Drbal, Gratry, Kuno fischer, egil, 
Herbart, Kant, Maudsley, F. Stuart Bill, Sirun- 
pell W. S chuppe, 7; rendenburgh, Ueberweg, 

Å. Zimmermann, u.s.w. Won Dr. F. A v, Hansen. 
(Leipzig, 1869.) 
THESE publications by Dr. Hartsen are somewhat discur- 
sive cnticisms of disputed matters in psychology and 
logic, and of the opinions of the different authonties whose 
names are mentioned on the title-pages. Neither of them 
lays claim to give a systematic account of the subject 
with which it deste and both of them have the character 
of critical articles suited to a review, rather than of 
treatises. The “Psychological Inquiries” consist entirely 
of discussions upon Zimmermann’s “ Empirical Psycho- 
logy,” paragraph by paragraph, references being made to 
the numbered phs in the onginal work It will be 
obvious that this i of procedute 1s rather iog i the 
reader who is obliged to guess from the critical observa- 
tions at the nature of the opinions that are in question, 
and whose interest is not easily kept up in so desultory & 
disquisition, Nevertheless, if he 1s content to persevere, 
he will meet with much that is suggestive and instructive. 


The “ Logical Inquiries,” though not systematic and com- 
pee in lke manner repay perusal ; they are contri- 
utions to the foundation of a system of scientific logic. 


Kurses Lehrbuch der Physiologie des Menschen, Von 
Dr. E. Larisch. (Marburg: Oscar Ehrhardt, Lon- 
don: Willams and Norgate.) 

THIS is very similar to Budge’s little work, but smaller, 
and written in more of a narrative style. It therefore 
contains less matter, and this is especially the case in the 
part relating to the nervous system. Dr. Larisch has not 
the scientiic eminence of Prof. Budge, and therefore 
spgaks with less authority ; on the other hand, he 1s free 
from the temptation of attaching too much importance to 
his own researches and views. 
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- LETTERS TO THE EDITOR 


[ The Editor does not hold himself responsible for opinions expressed 
by Ais Correspondents. No notice is taken of anonymous 
comumenicatyois. | 


Formation of Ground Ice 


I THINK the enclosed letter contains as good a description of 
the formaton of ground ice as I have hitherto seen; I therefore 
send it to you, thinking it of sufficient mmteiest to appear in 
NATURE. ; Joun TYNDALL 

Royal Institution, Much 27 


To Prorasson TYNDALL 


I have been since September Inst m making a survey 
for the Intercolonial railway, up the valley of the Matapediac, a 
stream about two hundred feet in width and four or five feet in 
depth, which discharges into the Restijinche nver, about twenty 
miles above the head of the Baie des Chaleures. 

The Matapedinc, which is fed by laige fresh water springs, 
runs over a 1ocky bottom covered with loose stones, ranging in 
sice from coarse gravel to boulders as large as a hogshead, and 
the average current 1s about four miles an hour. 

Early in November last the temperature went down in one 
night to 12°F., and on going out of camp the following mornmy 
I noticed large quantities of what appeared to be snow saturat 
‘with water floating down the stream, but nota particle of snow 
had fallen near us or for many miles round, as far as I could see 
by the mountain tops, nor had any ice formed on the surface of 
the river. . 

The water opposite where I stood was abont six feet deep, an 
ae clem, so that I could see every stone on the bottom, 
and with the exception of the floating slosh, the nver was as it 
had been the previous day when the temperature was about 
cane ; I got into a canoe and paddled with the current for 

a mile or so, and in shooting some small rapids, where the 
water in places was not more than two or three feet deep, I 
noticed on the bottom, masses of the slush clustered round and 
between the boulders, ond a ht touch with the paddle was, 
sufficient to free these clusters, when they :ose to the surface, and 
were cared away bythe cunent. I continued down the steam 
for three or four miles, and noticed the same thing ine rapid, 
where the water was shallow and rued by stones at the bottom. 

The baoyancy of this slash was such that when detached from 
the bottom ıt rose so rapidly as to force itself well out of the 
water, and then floated off about half subm ; 

I watched this forming of slush for many days, and in several 
cases found small stones imbedded in the floating slush, having 
been torn from the bottom when the buoyancy of the slush, aided 
by the 1.unning water, caused it to rise. i 

The temperature continued getting lower daily, and the slush 
in the rapids formed more 1apidly thon it was carried away, so 
much so that a bar or dam was formed across the river at 
each :apid, becking up the water in some cases five and six feet, 
when it generally found an outlet over the adjoining land, and 
into its natural bed again, or the head of water became sufficient 
to tear away the obstruction, which by this time had become 
a solid frozen mass. 

All this time, no properly crystallised ice had formed on the 
surface of the river, the current being too rapid, but the slush o1 
“anchor ice” as the tra call it, was forming in deeper 
water than it had formed in before, thdeed all ove the nver 
bottom, and wos msing and floatiag awny as I have already 
described, -Eventpally the temperatuie got down to two and 
three d below zero, when the nve: surface began to freeze 
in the eddies and the and the open water space be- 
came narrower every day, wes filled with floati ‘anchor 
ice” and detached masses of solid ict, which here there be- 
came jammed dhd froren together, so as to form Ice-bridges on 
which we could cross, 

These ice-bridges served as booms to stop much of the floating 
ice, which froze solid the moment it came to rest; and in this 
manner the river at last became completely frozen over for about 
forty miles of its length, but not until after we had experienced 
five weeks of steady cold, with the thermometer never above 
+12° F., and frequently down to — 16° F. 

It is just possible that what I have endeavoured to describe may 

something to you, or it may be an old story ; if so, please 
= fi the intrasion. W. G. THOMPSON 
ie, N.B., February 18 





Prismatic Ice-—-Sandstone Boulder in Granite 


WALKING over the Rongh Tois of Dartmoor a few d 
since in company with ae fnend, Mr. Walter Mormson, M.P., 
we observed two phenomena which it appears to us should be re- 
corded, since if they have been met with before, we believe 
that the occurrence of either is infrequent. 

In a small roadside quairy, most probably excavated for the 
purpose of obtuning stones for metalling the road, we observed 


some granite undergoing the proces of decomposition. The 
stratification of the supemncumbent mass struck us as being 
peculiar, and we en the to éxamine it 


` The near examination exhibited to us that the surface of the 
anite had been elevated to the extent of an Inch and a half 
m the rock by means of ice. The whole of the ice, which 
formed a very extenmve bed, was made up of a series of small 
needle-like prisms, which stood uport thar end Lke minute basaltic 
columns, ese piisms were all perpendicular to the surface of 
the rock on which they stood ; that is, those that were situated 
on the slde of the quarry piojected horizontally, while those 
at our feet stood in a position vertical to the floor. These 
latter, instead of bei e a vet aa 
granitic vel, the débiis of the 
mn the ganic manner as the ice mass had forced out the sur- 
face of rock at the sides of the quany, it had isused up the entire 
surface of the gravel; and this so completely, that we only 
observed if m consequence of examining it for comparison, since 
the ice was strong enough to bear our weight when not in- 
creased by regular motion. 
It was to us new and mteiesting to find the ice 
thi basaltic form, and occupying the position in whi 
we found it, in relation to the 1ọck and gravel over which 
| 


\ 
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- it lay. Water m freezing will put on almost any description 
of crystalline appearance; there is no reason then why ups 
night Frente ears may not be as frequent as any other, 
but that ıt should put on this form in this position can: only 
be explained when we know how the water that formed the 
ice got to that position, In to obtain this mformatian, 
we observed that the Imes of the stratification in the softer parts 
co ed above and below the ice, and that those on the 
surface of the ice agreed with those at the base. This would 
demonstrate that the water did not arrive jn that pomton as 
water flows over the surface of the rock. Mad thar been tha 
case, the outer ciust would, if it had not fallen off, have been 
mored a d lower, which would have comcided with the spot 
at Mena fom which it wis removed. The only way in wiuch, 
therefore, the formation of the ice a le, consistently 
with existing facts, is by the water having percolated through the 
decomposing granite rock. There, aa ioe goed it only froze 
when it came to the surface, while the w of water behind had 

to ‘lift off the external crust of rock. This again was 
Tred oaran By the: wate: still peesing Deland, the “hols 
freexing only wifen it passed out through the rock. One and, I 
must admit, a strong objechon to this idea lies in the dromm- 
stance that the gravel at the bottom of the was elevated in 
the same manner; there cannot have been at the bottom of the 
quarry & weight of water from behind the basaltic prisms 
outward. tever may be the cause of the phenomenon, there 

h 


can be no doubl but that it must be an immensely powerful 
agent in the disintegration of rocks.* 


The second feature that appears to be worthy of being recorded 
is that of a water-worn Sah pebble imbedded i mass of 
granite. On the summit of the hill near Warren Tor, we came 
upon the remains of a cairn, most of the stones of which had been 
carted away, apparently for the pm pose of being built mto a 
house that has recently been erected near it. The stones 
generally consisted, hke those common to all the cans of the 
moor, of angular pieces of granite of negular shape and size, but 
mostly of such proportions as could be conveniently conveyed by 
hand. Lying near what appeared to have been the centre of the 
cairn were two other slabs of granite of much arge dat 
These were about four feet long by two and a broad, and 
from eight to twelve inches thick, and appeared to us to have been 
the remains of the kistvaen, over which the stones were heaped. 
In one of these granite slabs my companion pointed out to me 
the presence of a water-worn boulder pebble of sandstone. 
The pebble was about ten inches long by five wide at its longest 
and broadest diameters, It projected from the sm face of the gramte 
some two inches, or thereabout, but the form of the stone was 
suggestive of the larger part being still umbedded ın the granite. 
The stone narrows somewhat towards one extremity, and at that 
sept BN kar ection The pebble is of blue sandstone, 
smooth not polished on the surface, and at its contact with 
the ite exhibits no alteration of character. 

e granite is of the giey colour that is so common on Dart- 
moor, It ıs of a coarse quality, contaimng numerous la 
crystals of felspar, locally known by the name of horses’ teeth. 

gon foe eS pears as if it had been depomted round 
the pebble, e character taking a bend somewhat 
ormable to the curves of the pebble. 

The original rock fiom which the pebble was derived it is 
difficult to determine, In its general a ance the pebble 
bears a resemblance to those found on the Bi Spear ya of Northam 
Burrows, in North Devon, Unfortunately the granite slab itself 
is not in its natural bed. But since it forms part of an ancient 
monumental erection, and was placed in its present position long 
before the penod when the transition of heavy weights could be 
easily accomplished, it ıs more than probable that the slab was 
procured from the neighbouring Tor 

The surface of the granite sleb is very clean, being fiee from 
lichen and dendrital growths, Bat thet it was weather-worn 
before it was placed m its present position, I think that there can 
be litle doubt. Had it been aadal ys lib supposing that our 
ancient people had the knowledge and skill to have split the 
rock, they could not have done so withont breaking the pebble 
as w 

Mr. Sorby demonstrated some five or six years since the pre- 
sence of waterin the hollows existing in crystals in granite, and 
fhus came to the conclusion that granite must have been formed 
under a heat of less than soo degrees. Thus heat is still, it ap- 
pears to me, sufficient to convert all the water upon the surface 
of the earth into steam. But the rounded and smoothed cha- 
racter of the pebble of which we are speaking 18 evidence that 
water was present in its liquid slate when it was rubbed into its 

resent rounded form. It also demonstrates that the pebble was 
existence as a hard rock before the granite was formed, Thus 
it would seem clear that when this granite was fo the tem- 
perature of the earth must have cooled down to below the boiling 
point of water. 
C. Spence BATE 





Apparent Size of the Moon 
THE public have what ere called “ views” on everything in the 
world and out of it. De Morgan well says that, on the question 
‘t whether there be volcanoes on the unseen mde of the moon 
larger than those on our side,” the odds are, that the first 
comer hes a pretty suff opinion in three seconds. Does anyone 
believe that the moon is made of cheese? One woman 
hailing from ths enlightened nei Paes told my wife that 
she thought the moon was made ef Wood! She was not a Latter- 
dey Saint, either. 
opinions differ as to the moon’s constituents, they are not 
v as to her apparent sue. Mr. Thomas K., Abbott, 
of Trinity College, Dublin, in his singularly learned and able 
* Since the was written I have seen Mr Bonney's latter on Primiatis 
Ice. The wind during our walk was NE. The lay in a sheltered 
postion. The temperature was probably as Mr, Haios. 
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work called “Sight and Touch,” 1864, p. 57, collates the 
opinions of Heraclitus, Aristotle, and Cicero, who all assign to 
the.moon’s ap t diameter the | ofa foot. He quotes, 
too, from ur Collier’s Claws Uneversalis the expression, 
“the moon which I see is a little figure of Lght, no bigger than 
a tiencher.” The old-fashioned trencher was about a foot m 
diameter. The late Sır William Rowan Hamilton A great out 
to me this in Descartes’ ‘‘ Dioptrice,” cap. VL § xx :— 
**Abque hoc patet ex eo guod Luna et Sol, qui sunt e numero 
corpoaum remotissimorum, quee contueamur, ... . pedaler wf 
LUTIN, vel ad SUMINI Bf nobis videantur” &c. 
Bishop Berkeley, as Philonous, asks Hylas, “ Since, accordmg 
to you, men ju of the reality of thmgs by their how 
can a man be mistaken in thinking the moon a plain, lucid sur- 
face, about a foot in diameter?” Many more such cases could 
be cited fiom ancients and moderns, all con in assigning a 
foot, or something between one foot and two feet, to the apparent 
diameter of the moon. Let me now ate two recent cases, A 
law-clerk, whose lay notions certainly owed very httle to books, 
told me that the moon alwnys appeared to him of the sue ofa 
door-handle. This would give, at most, a diameter of three 
inches. An eminent astronomer tried his daughter with the 
nestion, She replied that the moon looked to her about alf a 
Fora He said, ‘Come, you learned that fom astronomy; 
but answer as a girl of common sense.” She now replied, ‘fA 
small saucer.” t would be some four or five inches in diameter. 
I suppose I was too early spoiled by tngonometry to enter into 
the merits of this style of estiinate. Look at the moon as I may, 
I cannot compare her to an g definite, as a door-handle, 
a saucer, or a tiencher. Ju the distance at which we 
ordinarily see such things in the use of them, they all seem to me 
to be enormously too Looking at the moon through my 
window, sitting three or four yaids from it, I should guess thata 
wafer stuck on it would eclipse her. My own conviction is that 
in the ordinary estimate (or rather comparison), there is no 
reference, the most covert or subconscious, to any standaid of 
distance. True, -six or thirty-seven yards would be the 
distance at which ur Collier’s trencher would subtend the 
same angle as the moon. But who thinks of this in connection 
with a trencher, which 1s usually under a man’s nose or on the 
kitchen rack or shelf, at a distance not ex ing four or five 
yards? In another letter I will, if you will allow me, call 
attention to some of the vere cause which are probably concomi- 
tant in these popular estimates; and this I shall do in respect to 
the apparently augmented size of the moon’s disc on the horizon. 
Meanwhile, let me ask as a preliminary to that in , mite 
matter of fact that zp the naked ow the moon does subtend the 
same angle at the honron as at positions near the zenith? Iam 
unable to perform the measurement myself, not merely for want 
of e proper instrument, but by ieason of the fact that I always 
see m the moon a multitude of discs partially overlapping each 
eg ea ee which I can distinctly count, It would be awkward 
to t one was attemp to solve an Imaginary problem, 
hike the R Society over Khe Charles’s fish. 
foid, 24 C, M, INGLEBY 





THE *‘lorking idea” of Mr. G. C. Thompson, that the 
moon looks about the size of a fourpenny piece, seems to me to 
show that those views of it have made most impression on him 
which he has taken when standing a few feet from the win- 
dow, when it would cover some such space: while others, with 
the one foot or two feet idea, have been more wrought upon by 
unconscious measurement of it against trees in the garden, or 
honse chimneys along the street. oe ae 
beyond this, in regard to a ‘‘personal equation.” As to the 
appaient difference between the moon near the horizon and the 
moon in mid-sky, correspondents have not yet referred to 
he theory that the felt of canvergence of the eyes is one 
help towad measunng ce; which, however, soon ceases 
as the object is more remote, and the cony insensible : 
aad that i ing at the moon along the earth’s surface, we 
feel that she lies d this limit by comparison with the 


objects which intervene, while in looking up through free air 
there is no such ation to de us; therefore, we 
eetign, unconsciously, a greater ce to her, he, a greater 


“lurking idea ” of estimated magnitude for the same apparent 
surface, ın the former case than m the latter. I write from 
a*dim recollection ee one of Sir Sidney Smith’s lectures on 
Moral P hy, but I suppose the notion is trite to experts, 
Is there anything in it? J. R 
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Concomitant Sounds and Colours. 


THE investigation of the is of resemblance between two 
sciences, has its value assists the development of both, 
Musc gains by being thus raised from a mere sentimental 
recreation to the dignity of a scence, but the science of = 
may perha in even more than music by the compari 

Hig bees ieee in mosi persons, can aisdagulsh with more 
precision a discord in sound, than the eye can m colonr. 

In the most ancient® times it was well known that con- 
comitnnt sounds produce a resultant whose vibrations are gene- 
rated by the interference of the sonorous waves of the primaries. 
This physical fact was not only known but employed in the 
construction of G i Cantilenas, whose succession of 
intervals shows a deep penetration of this truth. 

The law of combmation of the vibrations of concomitant sounds 
may be stated thus:—-The resultant of two sounds has, asits num- 
ber of vibrations, the difference between those of its primaries, 
Also any number of sounds combined two and two ther, 
the ist with the 2nd, the 2nd with the 3rd and so on, will forma 
series of iesultants, which similaly combined two and two 
together form a second series of iesultants; so that (continuing 
shia protei) one Gnallyanive at a single resultant which 1s that 
of the original combination. This law has been tested experi- 
mentally by Hallstrom and Scheibler. I considered that it might 
be useful to express this law by a general formula, so I will give 
it in this place, + 

If we have s sounds whose vibrations ae Tj, tp %y,... Zu 
all in ascending order as to gréch, then the resultant will be 


R= (x — Wag (33 ~ *), > 


where the suffixes must be treated as indices, and (x — I),-, 
expanded according to the binomial theorem. 

& is not, howerer, 2 resultant in the strict sense requiring the 
vanishmg of the pri sounds ; it might, perhaps, be better 
called the Aardrant of the combmation. It is thus the measure 
of the imperfection of the combination which 1s, more or less, 
a discord according as 7 is less or more nearly related to the 
primaries. 

If we apply this formula we shall ecamly see that the tonic and 
subdominant generate a note two octaves below the subdominant: 


for example, C and F generate-7. Also CEG, CGC}, and CDE 


and all similar combinations in which the vibrations stand in 
arithmetical ion generate no iesiduant, hence, combina- 
tions of this are perfectly consonant and are called by 
Boethius aysisonal concords. (The combination CDE is dis- 
cordant enough on a modern instrument, but I mean CDE tuned 
perfectly without temperament. ) 
Supposing then that an impression is made upon the retina by 
two or more colours in juxtaposition, anel to that produced 
on the auditory nerve by two or more simultaneous sounds. We 
shall perceive that two complementary colours placed side by side 
ought to increase in intensity that one whose vibrations are the 
moet rapid, Red and green, for instance, should give intensity 


G 
to the green, since D and G generate i Moreover, the colours 


corresponding to the al cencords ought to give us the 
most harmonious combinations ; these are they :— 


Violet placed between two yellows, 
Red 


n’ ” Pines.’ ° 
Orange ucs, 
, Yellow é i ; ; indigo-blues, 
Green f ij violets, 
Blue ï š) reds. 
Yellow and indigo-violet always to be discordant, as they 
correspond with the discord F B or fritone, Again— 


Violet, orange, green 


Yellow, blue, violet All d to equisonal 
Indigo-blue, 1ed, yellow concords should form per- 
Violet, red, o fectly harmonious combins- 
Yellow blue tions. 

Indigo-biue, violet, red. b 


It will be noticed that these tints must be precisely of the same 
shade as those in Newton’s mage ; the ali variation would 
destroy the harmony of colour. I have no doubt if pigments 
wee made of tints identical with the ri cass es beauty of 
these combinations would be appreciated by al] who used them. 
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It will be noticed also that D, F, A generate =, or red, yel- 
low, blue generate indigo-blue. A, C, E generate mz a or blue, 


violet, orange generate yellow. I need not increase he l of 
my paper by more examples, but leave the feld open to all who 
-choose to test the above formula as regards its eon to 
ae of dat make the follo 
conclusion, I to e the fo 
Should it be admitted that the ies m eee pert a ai 
sion into intervals under the law of harmqnical 
- its counterpart in Newton’s rings iather than in the ee 
spectrum, would not 2 spectroscope, constructed so as to give the 
image of these rings, be a more perfèct mstrument for,the com- 
e pol pasion A igi al We might also 
ve a 


double spectroscope, capable of giving the images of the 
secondary rings produced by the refraction of homogeneous 


vont the the cube roots of whose diameters give the series which 
corresponds to that of the musical scale. 

We should in this way be able to know the melody which, cor- 

ds to the light of any particular star, provided that the 

light be strong enough to produce the images of the secondary 


rnga. W.S. OKELY 
ome, February 18 a 


Analogy of Colour and Muaic 


AT the close of my ajk kis on the Analogy of Colour 
and Music, published in journal of january 13, L ventured 
to ask for the opinion o gins on the subject. Accord- 
- agy I, for one, am much indebted to the many able con- 

tors who thereupon addressed you. The correspofdence 
having apparently ceased, I will now ask your permission to 
my a few words, 

Although I do not attach too much importance to the closely 
approximate ratics, pra in my between the wave- 

‘of colour and the notes of the diatonic scale, yet I think 
said by your correspondents seriously affects my main 


most important objection is that urged by Mr. Monro 
(Narur, No. 14), who regards the ence of the two 
ratios as g mere coinciderice, depending on the mode by which 
Prof, Listmg obtained his scale of wave- of the colours. 
By an ingenious calculation, Mr. Monro shows that Listing most 
probably ‘divided his spectrum into seven equal parts upon some 

i deale which alare a ario lanh: .. . #0 that it 
“nearly with the ratios of the musical scale becanse 
SALARNI form g harmonic a, When I 
article I not reed s paper, but, as stated, 

thee numbers from a recent memon by Thalen. The 
of "his o paper shows me that obtained his 
numbers in the following manner, which I think Mr. Monro will 

see confirms his calculation, but overrides hls criticiem:— 
"Employing pure spectra, and using every precaution, Listing ex- 
determines the tansition places and the central 

` of each colour, Fraunhofer’s lines being used as landmarks. he 
observations are repeated Te the raha obtained by 
- diffraction, and are ent observations of 
others, and by repetitions at gian times In this way the 
remarkable fact is disclosed that the numbers of vibrations 





at the transition spots form an aviéAmetical progression hous 
the entire “erles of colours. For reasons grven he adopts 
the following scale of colours—brown, red, orange, yellow, 


cyanogen, indigo, and lavender, and gtajes ns æ law that 
pk can be physically by an arithmetical 
gaa of aght num in which the last is the double o 
He then proceeds to the Sa 

this series can be turned into iute values. Af ee 
care, and upon ae ee fully detailed, he elects 484 
the number of ons per second expresang 
_ colour. The possible Forte homie be ace ani 
billions as anja this, though a akg ie Hi ls 
actually less Hh or the interval e two 

The number of ,vibratons plist eat ats to the idan “limit 
of colour at the red end, he fixes, upon Hielishiolis’s and - 
strom’s authority, at 63°9 billions per second, or a ware-l 
of 819°8 millicaths of a millimetre. By adding to the former 
namber half the colour interval—nam 244 billions—the 
BP ier bai ab ane l billions added 
a le i aa so on. Theso, 
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and also the limits of each colour, are tabulated along with the 


corresponding wave- 

L closes his paper with the statement of a general law, 
that while the successive vibrations of the series of colours in the 
spectrom form an arithmetical progression, the same is also true 

ithms of the vibrations ie eae to each musical 
ence 


of the 
note in so-called chromatic scale. e concludes that 


although physiologically and pyschologically alee may be 
differences, yet there is an indisputable pAysica? basis for the 
analogy between tones and colours. From this very imperfect 
outline it wij] be seen that the entire memoir is a remarkable 
one, and I am surprised no translation of it has appeared. It is 
certainly the most important contnbution to the analogy that I 
have met ro and renders my little paper on the subject quite 
unn i 
Mr. O 7, writing to the next number of NATURE, 
additional evidence in favour of the analogy, but 


ja 
process of taking the mean of the lmitng nreiengtl is ve of ak 


ves woma 


colour, m oder to obtain the a ware-| e 
rough” Mr. Okely does not tell us what he would do in 
case, but turns aside to become the champion of the wi a of 
Newton's charging me with having trented too summarily 
this old and ous ally of thr analogy. Rut to this, my next 
critic, Mr. Sedley Taylor pi apie fe ee other considerations 
also influenced me in peglecung 

Mr. pied ee lee a that he s deprived my com- 
an wah an itance, for the following 1eason :— 

ae aa bee ves, “a very shght d from 

accurato pitch in any concord provokes a harsh dissonance ;” 
but ‘‘any part of any one coloar- division produces an equally 
colar gr gmake e eye,” because es the there us 
very little, if any, ch of tint except close to the extremities 
of any one colour.” Whilst i it would be certainly unwise oe 
the analogy too far, I think Mr. Taylor is bere mistaken, 
ís a very material difference of tint in different parts of any one 
colour in the spectrum. Regarded alone, any region of the 
spectrum, like any single mnsical note, is, of course, equally 
agreeable ;* but it is not the case thet an equally harmonions effect 
on the eye is produced by the combination of asy part of any one 
colour-division with some other colour. 


Mr, Stuart, in en in letter, out a close relation- 
ship, discovered by Prof. Mossotti, the intensities of 
the light in different of a normal and the notes of 
the diatonic scale. y, Dr. Chanmont, in an early of 


this discussion, showed, what indeed had been not else- 
where, that if the ratos I give be accepted, then the once-called 
pumary colours, red, yellow, and blue, correspond to the notes 
of the common chord ; whilst the modern triad, 1ed, and 
blne, correspond to the tonic, sub-dominant and aguante that 
is to my, to the three notes which in music constitute the fanda- 
mental base of the scale. ` 

In addition to what has been brought forward in this corre: 
See of DF Pa T a ammo, “Phar a a 
one of Dr. Thoms Y s memoirs, ‘Phd cal Transac- 
tions, 1802”; in Che s work on the ‘‘ Principles of Har- 
mony Coles: ie econ rolar by Dr onald on 
# Sound and Colour” ; ae E a chiefly, in §19 of Helm- 
holta’s « Physiological. tica.” In this last a list is given of 
oe who hare D aie on the subject since the time of 


erlerin whak kas baen dono i this matier, thers are there- 
o Borieming what has boen done in this mattar, ther aro thero; 
a physical bans for the analogy between colour and tone. 
Opposed, it is true, are many mental differences: such, for 
example, as that of the judgment, which is far more prompt and 
correct determining a colour than a note; then also colour 
primarily involves only the conception of ¢, music the con- 
ception of Have. Nevertheless against all this we may placa the 
ee ee is purely a 


uestion of refatrpe impressions pein a melod 
Ne | aka vaca cf eae that are renata de 
Woodlands, Isleworth, March 13 W. F. BARRETT 





THE METROPOLITAN MAIN DRAINAGE 


HE magnityde of the underground works of London 
-~ is scarcely understood by the public. in general 
They occasionally hear of this or that sewer or pumping 
station being completed, but as the greater portion of 
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them is hidden beneath the surface of the ground, nothing 
but a personal inspection during the process of construc- 
tion can give any adequate idea of the vastness and intri- 
cacy of our dral system. The following facts, collected 
from the engineers Peper on the subject and be ads to 
the Metropohtan B of Works, may present to the mind 
some notion of these great works. There are about I,400 
miles of sewers in London, 82 mules of which are intercept- 
ing sewers of “ The Main Drainage.” The area drained by 
the DE sewers 1s about 100 square miles. The 
total amount of sewage and rainfall which they will carry off 
is 63 million cubic feet per day, or to a lake as large 
as Hyde Park four feet ın depth. ere have been con- 
sumed in their construction about 340 million bncks, and 
upwards of 900,000 cubic yards of concrete. The total 
engine-power employed 1s 2,380 nominal horse-power, but 
this will soon be increased by about 400 horse-power on the 
construction of the Pimlico erty station. The cost of 
these wofks when completed will be a little over 4,000, 0004. 

The accompanying map shows the position of the main 
intercepting sewers, pumping stations, outfalls, &c., and 
it will be seen that they run east and west, the reason for 
this being that the main sewers in existence before the 
construction of the main drainage, emptied themselves 
into the Thames, 1unning more or less at right angles to 
it, and consequently, by constructing the imtercepting 
sewers parallel to it, they would cross all the main outlets 
and cut off their sewage. In carrying out this scheme 
the great object to be kept in view’ was to discharge as 
much sewage as possible by gravitation, in order to avoid 
the great expense of pumping. To this end three lines of 
sewers are constructed on each side of the Thames, called 
respectively the High, Middle, and Low Level sewers, 
together with their branches. On the north side the 
High and Middle Level discharge their sewage by 1- 
tation; that of the Low Level, which joins them at Robey 
Mills, being pumped up a height of 36 feet into the 
Upper Level, when all t flow through the Northern 
Outfall Sewer to the reservoirs at Barking, and discharge 
their contents into the river by gravitation. On the south 
side the Low Level sewer meets the High and Middle 
Level at “Deptford, where its contents are pumped a 
height of 18 ket into the Outfall Sewer, which carries the 
three streams to Crossness, where they can discharge by 

yitation ; but as this can only be done at low water, 
ey ae. generally pumped a height of 20 feet into 
the reservoirs. Such is the general outline of the Main 
Drainage scheme, as ae camied out by Mr. Bazalgette, 
the able engineer of the Metropolitan Board of Works, 

Before commencing these works a large number of ex- 
penments and observations had to be made in order to 
decide the numerous knotty points that suggested them- 
selves: such as the determination of the position of the out- 
falls, the shape and inclination of the sewers, the amount 
of sewage and rainfall to be provided for, the amount to 
be pumped, &c., &c., each requiring a great amount of 
labour and study. The results arrived at, and which were® 
acted upon, may be summed up as follows :—That it was 
necessary to take the sewage down the river as far as 
Barking Creek; that its lowest mean velocity should 
be 14 miles per hour; the quantity of sewage to be 
intercepted was, in populous districts, 750,000 gallons per 
square mile per day ; the amount of rainfall to ‘be pro- 
vided for was a quarter of an inch day; the form of 
the sewers was to be circular, and the sewage was to be 
discharged at or about the time of high water. The 
above are a few of the principles upon which the Main 
Drainage of London is based. 

THEWORKS,— The High Lever Sewer North commences 
near Hampstead Hill, where it intercepts the Fleet Sewer. 
It varies in size from 4ft. in diameter to oft. Gin. by 12ft., is 
about seven miles long, and drains an area of about ten 
square miles in its course from Hampstead to its junction 
withthe Middle Level at Old Ford. It passes under three 
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railways, the New River, and Sir George Duckett’s Canal, 
in the last case the top of the sewer 1s within 2 ft. of the 
waters in the canal. : 

The Middle Level Sewer commences near Kensal 
Green and flows to its junction with the High Level at Old 
Ford. The total len of the main line, together with 
the Piccadilly branch, 1s about 114 miles; the area drained 
13 174 Square miles; in form it vanes from 4ft. 6in. by 
3ft. to oft. 6m. by raft. Six miles of this sewer were con- 


structed in tunnel. Ih its course it pan under two 
canals and one railway, and over the Metropolitan line, 
across which it was carried without interfering with the 


traffic, the bottom of the sewer being only a tew inches 
above the chimneys of the engin 

At the junction of the High and Middle Level sewers 
there is a large “penstock” and “weir” chamber, for 
the purpose (should occasion demand) of letting storm 
waters or all the sewage flow into the River Lea. It is 
15oft. in length, 40ft. wide, and 36ft. high, and fitted 
with five large tocks or valves, which are raised or 
lowered by machinery. 

The Low Level North will commence by a junction 
with the Western Drainage near Cremorne,and flow along 
the intended Chelsea Embankment to Pimlico, where its 
contents will be pumped up a height of 17% feet into 
the remaining le which will flow vrá the Thames Em- 
bankment to Abbey Mulls. Its length, including branches, 
is about 12} miles, and it vanes in size from 6ft. a 
to roft 31n. diameter. The area drained by it, including 
the Western Drainage, the sewage of which it receives, 
is 244 square miles. This sewer is by far the most 
interesting on the north side, in consequence of the large 
works in connection with it. In the first place, it receives 
the drainage of the Isle of Dogs, in consequence of 
which, what was formerly little better than a marsh is 
now perfectly habitable ; ın the second place, it will pass 
along the two new embankments, viz, Chelsea and the 
Northern Thames; and ın the third, its contents will be 
twice lifted by steam power, the lift at Pimlico being over 
17ft., and that at Abbey Mulls 36ft At Black 
Bridge, where it intercepts the Fleet, there will be a 
large penstock-chamber fitted with four penstocks and 
as many tide flaps, to prevent the return of the tide at 
high water. A large portion of this sewer, namely, that 
extending from Blackinare to Abbey Mills, will be exe- 
cuted for the most part ın tunnel 

The Northern Outfall Sewer, which receives the whole 
of the. sewage on the north side of the Thames, 1s totally 
unlike any other portion of the Main Drainage system, 
being entirely above the ordinary level of the ground. 
The first length, from B to c (see plan), consists of a 
double line of sewers, each being oft. by oft. of the section 
shown in Fig. 1 running parall 
to each other; at C it receives F. 
the contents of the Low Level, 
and from this point to the re- 


l 


servoirs at Bar it is of the 
section shown in Fig. 2, which 
is three parallel culverts oft. by 
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oft. bult upon a concrete founda- 
tion and covered by an earthen 
embankment, the top of which 
would serve asa road or rail- 
way. In its course to Barkin 
it crosses the River Lea an 
six streams, four railways, and ten roads. Fig. 3 gives 
a general idea of the method adopted for carrying the 
sewers over the streams, railways, &c. It consists of three 
cast-iron culverts carned between four wrought-iron girders, 
the top being covered with cast-iron plates, which support 
the ballasting, roadway, &c. ; the parapets are ornamented 
with cast-iron mouldings. 

The contents of this sewer are received by the reservoirs 
at Barking. These are about 9} acres in extent, and 168ft. 
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. deep, covered in by brick arches, the floor being paved 
with stone, Attached to each is an outlet fitted with pen- 
stocks, &c. The Abbey Mulls pumping station is a work 
of such magnitude and importance that but a scanty idea 
can be given of it here: suffice it to say, that there are 
eight engines employed, of a gross power of 1,140 hoise- 
power, which work sixteen double-acting pumps of 3ft. 
login. diameter and 4}ft. strokes The engines are sup- 
plied by sixteen boilers, each being 8ft. diameter and 
30ft. long. The engine and boilers, coal stores, &c., are 
enclosed in a fine block of buildings beautifully decorated. 
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The Southern High Level, or Effra Branch Sewer, com- 
mences at Dulwich, and flows ina south-easterly direction 
to a junction with the Middle Level or High Level main 
line at New Cross, It is 4} miles in length, } mule of 
which is in tunnel. It varies in size from 7!It. diameter to 
a form similar to one of the culverts in Fig, 2, only the 
dimensions are roft. 6m. by roft. Gin. 

The Southern Middle Level, or nies Level main line, 
commences at Clapham, and flows under Deptford Creek 
to the Outfall Sewer. It, together with the High Lev 
drains an area of about 20 square miles. It is carrie 
under Deptford Creek by four 3ft. Gin. diameter iron pipes. 
Overflows for sto.m waters are provided, which discharge 
into the Creek, if necessary. 

The Low Level Sewer South commences at Putney, 
and flows to Deptford pumping station, where its contents 
are pumped up a height of 18 feet, by four engines 
125 horse-power each, into the Outfall Sewer. Its length 
is about Io miles, and it drains an area of about 20 square 
mules, the greater portion of which is considerably below 
high-water mark. It vanes in size from one culvert 4 ft. 
in diameter, to two, each 7ft. by 7ft. The soil in which it 
was executed was exceedingly treacherous in places, beng 
greatly charged with water: in one case sufficient engine- 
power had to be employed to pump ten million aalen 

day, in order to keep the works clear of water. The 
ermondsey branch of this sewer is two miles in length, 












and from sft. to sft. Gin. diameter. It joins the Low 
Level at High Street, Deptford. 

The Southern Outfall Sewer, which receives the con- 
tents of the High, Middle, and Low Level sewers, flows 
from Deptford to the reservoirs at Crossness. Unlike the 
Northern Outfall, it is und und for its entire | ‘ 
It is r1ft. 6in, diameter, and 73 miles in length One 
mule of it was constructed in tunnel under the town of 
Woolwich. The outfall of this sewer is of such a level 
ag to allow of the sewage being discharged at low water, 
but it will be pum into the reservoirs, and there 
stored till high water. 
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The Crossness pumping station reservoirs arc situated 
on the northern side of Erith Maishes at the point marked 
P onthe map. They extend over 6) acres. The reser- 
voirs are similar to those at Barking. There are four 
beam engines employed of 125 horse-power each, which 
drive eight pumps, each pump having four compound 

lungers. The engines are wees by twelve Cornish 

ilers 30ft. long and 8ft. diameter, The ordinary 
amount of se to be lifted is about 60,000 gallons per 
minute, the Iitt varying from toft. to 3oft, which 
necessitated a peculiar construction in the pumps. The 
sewage is delivered from the pumps into the reservous 
till high water, when it is disch into the river. The 
foundations for the reservoirs, &c,, had to be sunk 
25ft. below the surface, as the ground consists of peat 
and sand. On the top of the reservous are buut the 
managers, schoolmasters, and labourers’ cottages, coal 
stores, school, and workshops, the centre space being laid 
out as ornamental gardens, the whole forming quite a 
village of some hundred inhabitants. 
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THR last number of the Proceedings of the Royal Society con- 
tains the names of the 53 candidates, from among whom, 15 will 
be selected by the council for election into the socicty. The 
list is a vmied one, and there is as usual a large numbey of 
medical candidates—21; Art and Literature being also repic- 
sented. Here 1s the hst :—Whillham Baker, C E., E. M. Bary, 
R A., Rev. Francis Bashforth, B.D., B. E. Brodhurst, F.R.C.S, 
Samuel Brown, P.LA., James Brunlees, C.E , F. T. Buckland, 
ALR C.S., G.W. Callender, F. R. C.S., Commander W. Chimmo, 
RN, F. Le G. Clark, F.R C.S., Henry Dircks, Alex, Fleming, 
M.D, P. Le Neve Foster, Sir Chale Fox, CE, William 
Froude, T. M. Goodeve, E. H. Greenhow, M.D., E T. Ibg- 
mins, M.R. C.S., Rer. Thomas Hincks, Chailes Hone, Rev. 
A. Hume, LLD., Jomes Jago, ALD., W. S. Jevons, George 
Johnson, M.D., M. K. King, M.D., J. A. Langridge, C.E., 
N: S. Maskelyne, AL. T. Masters, ALD., Major F. G. Mont- 
gomeiie, R E, Alfred Newton, Andrew Noble, Thomas Nun- 
nely, F.R.CS., E L Ormerod, M.D, Captain Sherard 
Osborn, R.N., Rev. Stephen Parkinson, B.D., Captain R. M, 
Parsons, R E., W. O. Pnestly, M.D., C.B. Radcliffe, M.D, W. 
H. Ransom, A. D., E. J.. Reed, C R, W. J. Russell, PhD., R 
FL Scott, John Shortt, M.D., Edward Thomas, C, F. Valey, 
C.E, G. F. Verdon, C. B., Augustus Voelcker, Ph D., Viscount 
Walden, P.Z. S., G. C. Walheh, AL D, A. T. H. Waters, ALD, 
Samuel Wilks, M. D., Captain C W. Wilson, R.E., and Jobn 
Wood, F.R.C.S, : 


THE Pall Mal? Gacette has very properly called public atten- 
tion to Lord Kinnaud’s imputation of dishonesty brought against 
the late Master of the Mmt, the lamented Graham. The good 
old rule, de mortuis sud nist bonnm, is one with which Lord Kin- 
nard does not seem to be acquainted ; it is charitabl& indeed, to 
suppose that be sinned in ignorance. He probably also does 
not know that Gfaham was a far greater man than he, and that 
Grahem’s name will live long after Lord Kinngird’s has been 
forgotten. n 

On Saturday the members of Working Men’s Clubs visited the 
British Museum, under the guidance of Professor Owen and Mr. 
Henry Woodward. Professor Owen explamed the nature of the 
extinct animals, The next visit will be made to the National 
Gallery, under the guidance of Mr. Francis Turner Palgiave. 


THE exnminations for the gold and bronze medals offered as 
prizes for proficiency in Physical and Political Geogrmphy, by 
the Royal Geographical Soclety, were held on Monday last, 
28th inst. Forty-one schools had been invited to compete, ont 
of which number nineteen accepted, sending a total of fifty-nine 


562 


a 


candidates : thirty-four in Physical, and twenty-five in Political 
Geography. The names of the successful candidates will be 
announced at the ensumg anniversary meeting. 

Im the mtroductory lecture to his course of Comparative 
Anatomy, delivered at the Royal College of Surgeons, Prof. 
Flower discusses the objection to the theory of the origin of 
species by the process of natural selection, founded on the exist- 
ence of corresponding types of strueture in the Monodelphous 
and Didelphous sections of mammalia. He considers the proba- 
bilities, instead of being against the independent origin of such 
similar structures, are exceedingly in their favour. The lecturer 
lays down as a valuable guidmg principle in morphological 
studies, that when we wish to discover the distmgmshing charac- 
ters between different coiganisms, it is necessary to examine them 
in their most fully developed condition; if, on the other hand, 
our object is to trace their iesemblance, their intimate relanon- 
ships, we must study them in their early embryonic stages, 


THE Revue des Cours Sctentiyiques reports that the Sars sub- 
scription now approaches 9,000 franca, Subscriptions have been 
received from Germany, Hungary, and America. In France 
nearly all the professors of higher instruction in science have 
subscribed to it. 

WE have received from the Royal Society a report of Prof. 
Duncan’s important paper on the Madrepores of the Pbreupeie 
Expedition. We shall 1etmn to this subject after completing 
Dr. Carpenters report of the more general results of the 
expedition. 

Pror, TYNDALL will have much to answer for in the results 
that may be expected from the spread of his ‘‘ dust and disease” 
theory. It is stated by the Athemaum that 2 new idea has 
been broached in a recent lecture by Mr. Bloxam, the lecturer 
on chemistry to the department of artillery studies. He 
suggests that the committee on explosives, abandoning gun 
cotton, should collect the germs of small-pox and similar 
malignant diseases, in cotton or other dust-collecting sub- 
stances, and load shells with them. We should then hear of 
an enemy dislodged from his postion by a volley of typhus, or a 
few rounds of Amatic cholera. We shall expect to receive the 
particulars of a new “Sale of Poisons” Act, impomng the 
strictest regulzatons on the sale by chemists of packets of 
“ cholera germs” or ‘‘small-pox seed.” Pfobably none will be 
allowed to be sold without bearmg the stamp of the Royal Institu- 
tion, cerlifying that they have been examimed by the microscope 
and are wananted to be the genuine article. 

We have received from Professor H. A. Newton, of Yale Col- 
lege, a 1eport on the meteor-display of November last, from 
which ıt appears that the cloudy weather prevented contmnuous 
observations m most pats of the United States. In the few 
siations, however, where the skies were clear, the observers fur- 
nish ample testimony to the appearance of unusual numbers of 
meteors of the morning of Nov. 14, the display contmuing for 
several hours, The most successful observations were made at 
Pensacola, Florida, where they were observed? in extraordinary 
numbers from 1°15 fill dawn, most numerously between 3 and 4 
a.m. ; at Senta Barbara, California, where 556 meteors were 
obeerved between 1°18 and 3°43 a.m. ; and at Feedertcton, New 
Brunswick. Prof. Newton remarks that if the whole number 
coming during the twelve or more hours of the display had been 
: condensed into an hour or two, as m 1866, we should have had 
a like though not equally brilliant shower. 


TuE Council of the University of Otago, New Zealand, an- 
nowunces that it is now prepared to conmder applications from 
candidates for two of the professorial chairs to be instituted for 
classics, cluding Greek, Latin, the English language and litera- 
ture ; and for Mathematics and Natural Philosophy. The salary 
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attached to each chair will be 600/. per annum, which will com-. 
mence torun fiom the date of embarkation, besides the class fees, 
which have been fixed at 3/, 3+ for attendance on each professor, 


per term of mx months, commencmg in the beginning of May of » 


each year. An adequate allowance will be made for passage 
money and ontht. All candidates must be graduates of some 
established and recognised university. No rehgious test will, 
however, be reguned from any perypn to entitle him to hold office 
in the univermty, or to graduate or to hold any advantage or pri- 
viulege thereof Applications from candidates must be addressed 
to John Auld, Esq., W.S., Edinburgh, agent of the Province 
of Otago in Britain, and must be accompanied with testimonials 
and certificates. They must be in his hands on or before the rst 
day of April next, Further information relative to the university 
and the statistics of the province will be afforded on application 
to the agent. 

By the provisions of the lato Dr. Willlam J. Walker's founda- 
tion two piizes are annually offered by the Boston Society of 
Natural History fo. the best memoirs, written in the English 
language, on subjects proposed by a Committee appointed by 
the Council. For the best memor presented, a prize of mxty 
dollars may be awarded; if, however, the memoir be one of 
marked merit, the amount may be increased, at the discretion of 
the Commuttee, to one hundred dollars. For the memoir next 
In value a sum not exceeding fifty dollars may be given; but 
neither of these prizes is to be awarded unless the papeis under 
consideration are deemed of adequate merit. Memoirs offered 
in competition for these prizes must be forwarded on or before 
April ist, of the years specified below, prepaid and addressed 
“ Boston Society of Natural History, for the Committee on the 
Walker Prizes, Boston, Mass.” “Each memoir must be accom- 
panied by a sealed envelope enclosing the authors name, and 
superscribed by a motto conesponding to one borne by the 
mannacript. Subject of the Annual Piire for 1870; “The re- 
production and migration of 7riwhina speralts.” Subject of the 
Annual Prize for 1871: ‘On the mode of the natural dist ibu- 
tion of plants over the earth.” 

THe following are the Afternoon Scientific Lectures of the 
Royal Dublin Socety, to be delivered dumng April and May, at 
four o'clock on Saturdays, m the Lecture Theatre. Apnil znd, 
Dr. J. Emerson Reynolds, ‘On Ozone, Nature's bleaching agent 
and disinfectant.” Apri gth, Dr. H. Minchin, ‘On some 
mueresting phenomena of sound. Aprl 16th, Piof E Hull, 
“ On the extension of the Coal-fields of England under the newer 
formations,” Apri 3cth, Profi Wyvwille Thomson, ‘On the 
Cruise of the Percupexe.” May 7th, Mr. FL N. Draper, ‘On 
Colours from coal-tar.” May 14th, Mr. C. R C. Tichborne, 
‘On Atmospheric Dust.” 

A. COURSE of lectures for women on the science and practice 
of music, by Mr. Sullivan, will be delrvered at South Kensington, 
po the patronage of the Science and Art Department, shortly 

the close of Prof. Oliver's course on botany. It will m- 
clude a class for part-singing. 


WE have received a pamphlet entitled ‘‘ Proposals for the 
Illumination of Beacons and Buoys,” by Mr. Thomas Steven- 
son, F.R.S.E, The author discusses the different sources of 
Wluminations for beacons and buoys, and the different applica- 
tians of sound for warnings during fogs. The subject is a highly 
important one, and we purpose to return to ıt at an early penod. 

ACCORDING to the Brituh Medical Journal, Sir W. Fer- 
guon is about to remgn the chair of systematic surgery at the 
Medical School of King’s College, and Mr. Paitndge his ap- 
pointment as surgeon to the hospital. Sır William will, how- 
ever, be appointed professor of clinical surgery, while Mr. Par- 
tridge still retains the chair of anatomy. Mr, Wood is expected 
to succeed Sh W, Fergusson as professo of systematic surgery ; 
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he will also be appointed to the rank of full sugeon to the hos- 
pitaL Two vacancies will therefore occur, that of assistant- 
surgeon to the hospital, and demonstrator of anatomy, 


°” We learn fom Pan Nostrana’s Eclectic Enginering Magasint 

(New Yoik) that the Danen Canal project fs reviving The 
United States steamer Aigsic, attached to the South Atlantic 
squadion, is under orders to proceed to the Isthmus of Darien to 
make surveys and explorations, With a view to determine the 
best location for an inter-oceanic canal A simular survey on 
the Pacific shore of the Isthmus will be made at a future day. 


M. Favre has recently detected evidences of the glactal period 
in the Caucasus, and M. Ed. Collomb finds traces, ın the form 
of moraines and erratic blocks, of its haying existed with great 
severity in the central plateau of France. This plateau forms an 
almost circular geological island 300 kilometres m diameter ; its 
altitude increases progressively from north to south, and it is termi- 
nated on the south and west side by a barrier, the highest points 
of which, the Mézenc, the Plomb du Cantal, and the Mont d’Or 
rise to a height of from 1,750 to 1,900 metres (5,700 to 6, 200 feet), 
above the level of the sea 


THE sense of taste has iarely been submitted to sclentific 
examination, or at all events has attracted for less attention than 
its sister senses of sight and hearing, perhaps on account of the 
imposmbility of treating ıt mathematically. That it differs to a 
remukable catent in different individuals is, however, as every 
culinary sutist would acknowledge, a matter of fact; and it is also 
well known that it is capable of extraordinary cultivation in some 
men, as shown by wine- and tea-tasters obtaming lucrative posts 
from the delicacy of their disciimination. Recently Dr. Keppler 
has published a paper m Pduger’s “ Archives of Phymology,” in 
which he gives the details of a mumber of experiments he per- 
formed with a view of dete:mining the limits of gustatory discri- 
mination fa sapid substances in various degrees of concentration. 
In these experiments he frat made a standard solution, and then 
successively employed wenker or stronger solutions, which were 
tasted with due precantions, sometimes before and sometimes 
after the standard solution, until no perception of flavour was 
distinguished. The substances he selected were common salt, 
quinine, phosphoric acid, and glycerine, all of them, be it ob- 
served, destitute of odour, which plays so important a part, 
often overlogked, in our ideas of the flavour of particular objects, 
In one series of experiments the solutions were taken freely into 
the mouth, rolled over all parts of the membrane lining it, and 
then dischaiged. In-a second series the solutions, were more 
carefully appled to the surface of the tongue alone by means of 
a camel’s hair brash It was found in both cases that when a 
- difference of 2'5 per cent. existed between the standard solution 
and the expe:imental one, the observers were able to form a cor- 
rect judgment on the point that there was a difference in 53 
per cent. of the trials, but when there was a difference between 
the two solutions amounting to 10 per cent., the answers were 
nghtly given in 8o per cent. of all the tnals, A more correct 
judgment was given when the standard solution was tasted before 
than after the experimental one with common salt and quinine, 
and the acuteness in the perception of a difference was greater 
when the tna] solution was stionger than when weaker, but the 
opposite held good for the other substances. 


We learn from the Gordener’s Chrenscle that the Royal Horti- 
cultural Society has decided to retain a portion of the old Chis 
wick garden, comprising the ground occupied by the glass-houses, 
and extending sufficiently eastwards and southwards to include 
the laige vinery and the fruit-room. 

M. DucLaux has lately been experimenting on the effect 
of cean gases in retaadmg the incubation of silkworms 
eggs Ho has also been tying the effect of cold upon 
the same organisms, and finds that instead of retapdimg the period 


of incubahon, it accelcrated it: mn fact, that eggs laid in autumn 
andleft to themselves would only incubate in spring , bat if sub- 
jected to the action of a freezing mixtme for forty days, they 
would hatch into larvæ immediately afterwards, on being submitted 
to the action of a gentle heat. If these experiments ate confirmed, 
M. Daclanx will have undoubtedly discovered an entirely new 
principle in physiology: that cold has a vivifying influence. 
Hitherto physiologists have alevays believed that its action was 
diametiically opposite. 

THe journal of the Proceedings of the Asintic Socicty of 
Bengal for January has an interesting article by Dr, F. Skoliczka 
on the Kjokenmoddings of the Andaman Islands. 


THE Fournal of the Scottish Afeecrological Society has some in- 
teresting papers on the cold of last summer in Ireland, and 
upon the thunderstorms of Scotland. The pat also contains a 
report on the Meteorology of Scotland and a minute of the 
meeting of the Council. 


THe American Gas Light Journal reports that at a recent 
meeting of the Lyceum of Natural History of New York, Alr. 
Loew stated that azone is produced copiously by blowing a 
strong current of air into the flame of a Bunsen’s burner. Me 
also communicated that he bad observed the decomposition of 
sulphurous acid with production of sulphuric acid and deposition 
of sulphur, when an aqueous solution of the gas was exposed for 
two months to sunlight. 


THE hardness of metals may now be ascertained by the aid 
of an instrument invented by a French engineer. It consists 
of a drill turned by a machine of a certain and uniform strength. 
The instrument indicates the number of revolutions made by the 
drill From this, compared with the length of the bore-hole 
produced, the hardness of the metal is estimated. It is said 
that a great proportion of the mils now employed in France are 
tested by this instrument. 


ON THE TEMPERATURE AND ANIMAL LIFE 
OF THE DEEP SEA* 


III. 


AN enormous addition has been made to the lust of British 
Echsodermata by the discovery in our own seas of a number 

of which hed previously known only as Norwegian 
or Arctic ; and these often occurred in eatrao abundance, 
One of the most int ing of these was the and beautiful 
feather-star, the Antedon (Comatrla) Eschrichtii, luthato known 
only as inbabiting the shores of Greenland and Iceland, but now 
found over all parts of our cold area. On the other hand, the 
influence of temperature was maoiked not only by tho absence of 
many of the characteristically southern types of this group, but 
by d of others to such an a that the dwarfed 
specimens t be regarded as specifically disnact, if it were 
not for thelr precise conformity in structure to those of the ordi- 
nary type. Thus the Solaster pa was reduced from a 
iameter of six inches to two, and never more than teg rays, 
instead of from twelve to fifteen; and Astrocanthren vrolacrits 
and Criddla ocylata were reduced in like proportion. Bat, in 
addition, several echfhoderms have been obtamed which are 
alt new to science, most of them of vey considerable 
interest. The discovery, at the depth of 2435 fathoms, of a 
living crinoid of the Apiocrinite type, ni ed to the little 
rhuzocrinus (the discbvery of which by the Norw naturalists 
was the starting-point of our own deep-sea explorations), but 
generically differing from it, cannot but be accounted a phe- 
nomenon of the greatest interest alike to the zoologist and the 
paleontologist. Another remarkable representative of a type 
supposed to have become extinct, at depths of 440 and 
550 fathoms in the warm area; being a large Wéwuden of 
the diadema kind, the ‘“‘test” of which is composed of plates 
ted from one another by membrane, instead of Gane 
connected by suture, so as to resemble an aimour of flexible 
chain-matl, mnstead of the inflemble cuimss with which the 


= A Lecture delivered at tbo Royal Institution (continued from p. 540). 


- fact that m one instence the 
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i echinida are invested. This type bears a strong 
lone eae very singular fossil from th white chalk, 
described by the late Dr. S. P. Woodward, under the name of 


` Echtinethuria Aeris, Specimens were also obte:ned, both m the 


first and third cruses, of a moat interesting cly peastroed, which 
is closely allied to the in/iwJaste y characteristic of the 
later chalk.” These constitute only a sample of the interesting 
novelties belonging to this group, which our explorations brought 
to light. 

Besides further additions to the remarkab nraka epon of vitreous 
sponges, which were made in the area over which the Globigerina- 
mud extends, a peculiar and novel form of sponge was found to 
be one SE thie: aont generally diiad jahauitants of the cold 
area. This is distingmshed by the possession of a firm 
branching axis, of a pale sea-green colour, rising from a spreading 


pear ae eas ete un Gace aac aaa Bor. 
gonia. The axis is loaded with siliceous s 
of the same form are contained in the soft serie A ET 


The foraminifera collected m the ition present 
features of no less interest, th thelr scale isso much smaller. 
The enormous mass of Globi -mud (sometimes almost pure, 
anaes mixed with gens that ever covers the deep-sea 

bettom m the eee sil eae save where its temperature is 
1educed nearly to int, may pei bra of from the 
eg ti p half-a-ton of it 
from a iar es of 767 fathoms, The resem Hee of this deposit 
to chalk greatly dtrengihene’ by the- of sereral 
characteristically cretaceous ong the foraminifera scat- 
tered through the mass of G Globeger ina ee eee 


com 


sation af is only 
in much warmer T or in tho Ta yet 
older oia This is especially the case with the Cnstel- 
larien group, which has a long geological range; and also with 
the Miliolins, of which specimens of unprecedented size presented 
themselves. The most interesting novelty was a beautfnl 
Orbifolite, which, when complete, must have had the diameter 
of a sixpence, but which, from its extreme tenuity, always broke 
in the process of collection. Of Arenaceous era, how- 
ever, which construct tests by cementing together sand-graing, 
instead of producing shells, the number of new types is such as 
seriously to task our power of myen Masti Weld ee Sas generic 
names, Many of these types have a e resemblance to 
dad aang known in the chalk, the nature of which had not 
tie oe of them throw an important light on the 
ae are af two gigantic Arenaceous types from the 
send, l eae ed bp epee ca ME EL D, Brady, an 
account of which will appear in the forthcoming 
Phil ical Transachons;” and there is one w ca 
certalnly identifed with a fopm lately discovered by Mr. H. B. 
Brady in a clay-bed of the carboniferous limestone. 
The question now arises, whether— as there must have been deep 


* seas in all geological penods, and as the changes which modified 


+ 


, ferous limestone, for example, appears 


the climate and denih of the sea-bottom were for the most part 
Y ual-—-we may not carry beck the continulty of the accu- 

n of Glob -mud on some part or other of the ocean 
bed mto relo epochs still more remots ; and whether it bas 


not had the same large share in the production of the earlier, 


calcaresus deposits, thet ıt has undoubtedly had in that of the 
later. The foraminiferal origin of certain of the carboni- 
be indicated by the 
presence of Globigerrine, long since o by Professor ee 
th gecdlous Of them. aa well a6 by the fact [oat sisted. The su 

crystalline character of these rocks cannot be regarded as in any 


way an to such“an idea of thetr since it is per- 
fectly known that all traces of the organic origin of calcareous 
rocks may be com removed by ent metamorphism, 


—es in the chalk of the Antrim coast 

What is the source of nutriment for the vast mass of animal 
life covering the abysmal sea-bed, is a question of the greatest 
biological intprest. That anmals have no power of themselves 
generating the orgenic compounds which serve as the materials 


* This Wini ci che tas te been Gatien pew : but since 
vot aol ee 


by 
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ee a 
the carbonic acid, water, ammonia of the Ino world, 
under the influence of light, is the special attnbute of vegetation 
——is a doctrine so generally accepted, that to call it im question: 
would be esteemed a physiological heresy. Thereis no difficulty 
in accounting for the alimentation of the er animal types, 
with such an unlimited supply of food as is afforded by the 

and the sponges m the midst of which they live, and 
on w many of them are to feed. * Given the Protozoe, 


Terg else is explicable. But the question returns, —on 
what do these Protoroa live? 


thesis has been advanced that the food of the 
Protozoa is derived from diatoms and other farms of minute 
lants, which, ordinarily living at or near the surface, may, 
ag ihe cles ee carry down to the animals of the 
ee the i cased ure Our examination of the 
orded no evidence of the exist- 
ence slope such EER lT Paes vegetation in guantity at all efficient 
pr Oe ae Ta and the most careful search in 
the Globigerina- mad has failed to biing to light more than a 
number of specimens of these siliceous envelopes of 
Dintoms, which would most assuredly have revealed themselyes 
in abundance, bad these Protophytes served as a ee 
poaa Of (he food of the ‘Brotocos: fiat haves ten I 
plece on the sea-bed. Another hypothesis has been 
that these Protoxoa which are so near the border of the vegetable 


Soe in eee cee fou aia ef acre 
aa for themselves, manufacturing their own 
inorganic materials, e a e 


ean eae could do ate cals IPR a and as it is 
cbviouy the want of that agency which excludes the poe possibility 


it saa arent cenit hans the ocean, the same deficiency 


on the like process. 

A Poble solution oe this aathcalty, offered by Professor 
Wyville Thomson in a lecture delivered last spring, has 
ee ee 

the /ercwpine expedition, that it may now be forth 
with considerable confidence. It is, he. ae the dls. 
tinctrve character of the Protozoa, that ‘‘they have no 
ee a E E the 

le surface of their jelly-like bodies. Most of these animals 
secicte ulsitely-formed skeletons, sometimes of lime, some- 
times of There is no doubt that extract both of 
these substances from the sea-water, alth silica often exists 
there in quantity so small as to elude detection by chemical tests. 
All sea-water contains a certaln amount of organic matter in 
solution. Its sources are obvious. All rivers contain a large 

Sa ANE ae asl cad Fetal Se aera 
a a mile in width, of olive and red sea-weeds ; 
middle of the Atlantic is a marine fe tees 
Sea, over 3,000,000 of square miles; the sea is full 
of animals are constantly dying and decaying; and the 
water of the Gulf Stream, especially, couises round coasts where 
are suppl organic matter is enormous. It is, therefore, 

SUE Witte wend oF eainal cha ite de 

seas 


: but it is a necessary condition that au Seana chiefly 
ong to a class capable of supported by absorption 
through the surface, of matter in solution ; developing but little 
heat, and in a very small amount of waste by any manifes- 
sation of ‘vital actisity. A to this view, it seems Inghly 
probable that at all periods of the emrth’s history some form of 
the fe eect iioG Ge doch ie a e 
all other forms of animal li the depths of the sea; whether 
compact, and reef-like, as in the Laurentian and 

ic Keasen ; ; or in the form of myriads of separate organisms, 

as in the and Ventreeslites of the chalk.”* 


cage ty tg les of sen-water ob- 
tained from various d from the surface, at stations 
far removed from 


ee ge pada plan i falar he ste 

after the method of Prot W. A. Miller, with an addition suggested 
by Dr. Angus Smith for the purpose of the 

matter in a state of decom from that which is only de- 
composable ; with the result of showing the mnlform presence of 
an appreciable quantity of matter of the latter kind, 
having passed NOA AEO dewenpoution, way be 
as food animals, being, in fact, protoplasm in a state of 
extreme dilution, And the careful analyses of quantities 
collected during the third cruise, which have been since made by 


* n Tho the of the 
a, Apel 2 ” a lecture delivered in the thnatre Royal 


not < 
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Dr. Fronhland, have fully confirmed these results, by demon- 
stiating the highly azotized character of this organic matter, 
which piesents itself in samples of sea-water taken up at from 
500 to 750 fathoms’ depth, in such a proportion that its 
paler diffusion throngh the oceanic waters may be safely 
predict 

Untu, therefore, any othe: more probable hypothesis shall 
have been pioposed, the sustenance of animal life on the ocean- 
bottom at any aoe may be fairly accounted for on the sup- 
position of Prof Wyville Thomson, thet the protozoic porton 
of that fauna 1s nounshed by duect absorption from the dilute 
protoplasm diffused through the whole mass of oceanic waters, 
just as it draws from the same mass the mineral ingredients of 
the skeletons it forms. This diffused protoplasm, however, 
must be contmually undergoing KETO iia and must be as 
continually renewed; and the source of that renewal must lie in 
the suiface-life of plants and animals, by which (as pointed out 
by Prof Wyville Thomson) fresh supplies of organic matter 


must be continually imparted to the oceanic waters, being carned 
down even to their pae depths that lL difusion 
which was so admuably investignted the late Professor 


Giaham, 

Not only, however, has the nutrition of the abyssal fauna to 
be explained ; its respiration also has to be accounted for; and 
on this process also the 1esults of the analyses of the gases of the 
sea-water made dunng the Porcupine expedition throw very 
impoitant light. Samples were collected not only at the sur- 
face, under a gieat vamety of circumstances, bat also from t 
depths ; and the gases erpelled by boi were su acted ke 
e E to the mane Prot. W. A, er—the 
adaptation o a tus to the exigencies of ship-board 
ha F been areeni abei during the first ey 
Mr. W. L. Carpenter. The ales average of thirty analyses 
of suiface-water gives the following as the percentage propor- 
tions :—-~25°I oxygen, 542 mitiogen, 20'7 carbonic acid. his 
proportion, however, was subject to great variations, as will be 


resently shown. Asa rule, the proportion of oxygen was 
ound to diminish, and of carbonic acid to increase, with the 
depth ; the results of analyses of intermediate waters grving a per- 


centage of 2000 52°8 nitrogen, and 26 2 carbonic acid ; 
whilst the results of analyses of bottom-waters gave 19'5 oxygen, 
§2°6 nitiogen, and 27°9 carbonic acid. But bottom-vwater at a 
comparatively small depth often contained as much carbonic acid 
and as little oxygen as intermediate water at much greater depths; 
and the propoition of carbonic acid to oxygen in bottom-water 
was found to bear a much closer :elation to the abundance of 
animal life { y of the moie elevated types), as shown by 
the diedge, than to its depth. This was very strikingly shown in 
an instance in which yses were made of the contained 
in samples of water collected at every fifty oms, fram 400 
fathoms to the bottom at 862 fathoms, the percentage results 


being as follows :— 


750 fath. Boo fath Bottom #62 fath. 
Oxygen . 18°8 : ie i 172 
Nitrogen. . . 493 F o ie a rE 
Carbonic Acid . 319 e 33°59. 3 '3 


The extraordinarily augmented percen of carbonic acid in 
ihe stratum of water hee immediately o ing the sea-bed was 
accompanied by a peat abundance of animal On the other 
hand, the lowest percentage of carbonic acid found in bottom- 
Water, viz, 7'9, was nccompanied by a ‘‘ very bad haul” In 
several cases in which the depths were nearly the same, the 
analyst ventuied a prediction as to the abundance, or otherwise, 
of animal life, from the proportion of carbonic acid in the 
bettom-water; and his prediction proved in every instance 
con eat, 

It would appear, therefore, that the inciease in the proporton 
of carbonic acid and the dimmution in that of the orygen, in 
the abyssal waters of the ocean, is due to the respiratory 
which is no less a necessary condition of the existence oe pia 
life on the sea-bed, than is the presence of food-matenal for its 
sustenance, And it is further obvious that the continued con- 
sumption of oxygen and hberation of carbonic acid would soon 
render the stratum of water immediately above the bottom com- 
pletely urespirable—in the absence of any antagonistic process of 

tahon—wete it not for the upward on of the carbonic 
acd the intermediate waters to the and the 
downgrard diffusion of oxygen from the suface to the depths 
below. A continual mterchange will take place at the suriace 
between the gases of the sea-water and those of the atmosphere ; 
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and thus the respiration of the abyssal fauna is piovided for by a 
process of diffusion, which may have to operate three 


mules or more of intervening water. 

The proportions of carbonic acid and oxygen in the 
surface-waters are doubtless to be accounted for in pert by the 
differences in the amount and character of the animal life existing 
beneath ; bat a comparison of the results of the analyses made 
dunng the agitation of the surface by wind, with those made m 
calm weather, showed so decided a reduction in the proportion 
of carbonic acid, with an fhcrease im that of oxygen, under 
the former condition, as, almost wrocally to indicate 
that superficial disturbance of the sea by atmospheric move- 
ment is absolutely necessary for its purification from the 
noxious effects of animal decomposition. Of this view a most 
unexpected and remarkable confirmation has been afforded 
by the following circumstance :—In one of the analyses of surface- 
water made during the second cruise, the percentage of carbonic 
acid fell as low as 3°3, while that of fe eee te 
and in a like analysis made d he third cruise, the percent- 
age of carbonic acid was 5 6, while thet of oxygen was 45°3. 
As the results of every other analysis of surface-water were in 
marked contrast to these, it became a question whether they 
should not be thrown out as erroneous ; until it was recollected 
that, whilst the samples of surface-water had been generally 
taken from the bow of the vessel, they had been drawn in these 
two instances from abeft the paddles, and had thus been sub- 
jected to such a violent agitation in contact with the atmosphere, 
as would pre-eminently favour their thorough aeration. 

Hence, then, it may be affirmed that every disturbance of the 
ocean-surface by atmospheric movement, from the gentlest mpple 
to the most tremendous storm-wave, contnbates, in proportion to 
its amount, to the maintenance of animal life in its abyssal depths 
—doing, in fact, for the aeration of the fluids of their inhebitants, 
just what is done by the heaving and of the walls of our 
own chest for the aeration of the blood which courses through our 
lungs. A perpetual calm would be as fatal to their con- 
tinued existence as the forcible stoppage of all respiratory 
movement would be to our own. And thus universal stagna- 
tion would become universal death. 

Thus it has been shown that the bed of the deep sea, even in 
the immediate neighbourhood of our own shoves, is an area of 
which the conditions have until lately been as completely unknown 
us those of the ice-bound regions of the poles, or of the densest 
forests, the most and deserts, the most inaccessible mountain- 
summits, that lis between the tropics ; and further, that by the 
systematic employment of the E falda the ther- 
mometer, and the dredge, almost as complete a knowledge can 
be gained of those tions, as if the explorer could himself 
visit the abyssal depths he desiros toexamine. Of the umportant 
discoveries in almost every department of science, but more par- 
ticularly m what Mr. ey has well termed Bio-Geology, 
be anticipated from the contmuation and extension of 
an inquiry of which the mere commencement has yielded such an 
abundant harvest, the speaker felt It scarcely le to form too 
high an expectation. And, in conclusion, he referred to the 
To and en ic prosecution of te ae explorations by 

United States Coast Survey and by the Swedish Government 
—the results of which prove to be si ly accordant with those 
now bri Aa fe ake showing other mantime powers 
are aban os Rae se in the subject ; and expressed the earnest 
hope that the liberal assistance of Her Majesty's Government, 
which has already enabled British naturalists to obtain the lead 
in this inquiry, would be so continued as to enable them to keep 
it in the future In particular, he called attention to the sugges 
tion lately thrown ott by M. Alex. Agassiz, that an t 
might be made by our own Admiralty with the naval authorities 
of the United States, by which a oe T, hysical and 
biological, of the North Atlantic shoudd duced Benen the 
two countries ; so that Britsh and Amencan explorers, prose- 
cating in a spirit of generous rivalry labours most important to 
the science af the future, might meet and shake hands on the 
Mid-Ocean. 

W. B. CARPENTER 

Notrze.—Tables I. and IL on the foll ve the 
Temperature of the Sea at different Depthe—(1] de the Cima 
between the North of Scotland, the Shetland Isles, and the 
Faroe Islands (the Roman Numericals indicate the Lightning 
Temperature-Soundi corrected for pressure); and (1) near 
the Western of the North Atlantc Basin, as asce tained 
by Serial aid by Paoa Soundings. 
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PHYSICS 


Mechanical Theory of Heat 


WE translate the followmg passages fiom a paper by Dr. Mejer,, 
of Heilbronn :— 
It has been inferred from the meteorite theory, which 
the sun to denve its heat from the impact of planeto-kosmic 
masses, that the entire machine of creation must eventually come 
toastandstll. I pay seize the oppoitunity which now offers 
itself, to state that | do not share this view. e doctrine of the 
development of heat by the collision of spatially separate 
masses, has but just arisen, has therefore advanced but Little, and 
cannot yet seive as an ge eas foundation for so compre- 
hensive a consequence. | briefly state what may be mid, 
from my own, pomt of view, as to the stability of the universe. 
Its final cessation will occur, when all the ponderable matter it 
contains is combmed in a single mass; whereupon, asare may 
1eedily ve, the whole of its exi vis va would be 
uniformly distrbuted in the form of heat throughout the mass, 
which would thus attain an eternal equilibrium. ° 
But how could such a combination happen? Five years have 
passed since Biayley, of London (and Reuschle just recently in 
a number of the German quarterly journal), stated, that if 
masses of the magnitude of our sun, or only half as were 
to come into collision, so enormous would the effect, all 
cohesion would be at an end, and the molecules would fly off into 
infinite Now we have every reason to suppose thar, in 
the aa conre of time, and in an unlimited this 
kind of destruction or rails! iuin of worlds has taken place, and 
is actually in promes. We havea shiking proof of it in the 
observation of meteorites with a hyperbolic pa On this point 
I would refer to the important memoir of Prof Hew, of Munster, 
“The large fire-ball which was seen on the evenmg of March 4, 
1863, m Holland, Geimany, Belgium, and England (Hall 
1863)” The true heliocentiic motion of this meteorite amount 
to 9.145 geographical nules per second. A body lying between 
the earth's orbit and the sun, and owing its moton so pees the 
attraction of the latter, cannot have a greater rate 5'8 
phical miles; so that the fire-ball above referred to must 
ve entered the sphere of attraction of our sun with an iritial 
velocity of 7 Spin gaan miles per second. Now, whence could 
it have derived such a motion? 
In order to throw lght on this question, we might imagine a 
the whole solar systen in 


peculiar programme movement o 
space, or have recourse to a movement ound a so-called central 


sun But we cannot suppose any such accumulahon exists 
saficiently lage to confer an ee velocity on our sun at 
the distance of the fixed stars o1eorer, if our earth possessed 
a distant motion towards space in addition to its centripetal 
moton towards the sun, the ght which 1eaches it from the fixed 
stais would present phenomena of aberration different from -hose 
actually observed. ere this pro meteors with a hyperbolic 
path would be so many fiery couriers, living witnesses of a conflict 
somewhere and sometime happenmg in stength sufficient to 
explode and scatter the molecules in every direction. If we also 
consider that the paver tae of the sun’s body, as of al the 
fixed stars, is connected with the consumption of collided masses, 
yet that consumption has not therefore ceased, since through- 
out the disturbance, luge masses of debiis continually reach 
our world, 

All the phenomena of terrestrial motion, except volcanic action 
and the ebb and flow of the tides, are eventually derived from 
the sun. One of these, which we are about to conmder more 
panewy: is an electric cmrent on the surface of the earth. 

it actually exists is evident from the direction of the magnetic 
needle, as also from the immediate observations of Lamont But 
as there can be no action without correspondmg cause, 1t fallows 
that this remarkable expenditure of electric effort must be attended 
with as large a compensation. We have, then, to consider our 
earth as bemg, in this respect, a huge and permanently efficient 
electric machine. Ido not here refer to the local phenomenon 
of thunderstorms. 

For a constant source of the constant disturbance of electrical 
equilionum in the earth’s body, we can only have recourse to the 
unceasing flow of air between the tropics, known under the name 
of the trade-winds. The lowest layer of the trade-wind asyımes, 
by friction on the surface of the sea, an opposite electrical condi- 
tion - This air, however, heated by the sun, and dislodged by 
the colder current setti eath it, rises and directs its course to 
the poles, where its electric tension originates the beantifal 
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phenomenon of the auroia. It must now be observed that, on 
account of the physical condition of the earth’s suface, the 
electromotor activity of the southern hemisphere must be pigs oF 
out much stronger than in the northern ; whence it happens, that 
not only on both hemispheres between pole and equator, but 
also between the no:th and south poles themselves, a continual 
disturbance of electne equilibi1um ocenrs; and it is this by which 
the duection of the le is determined. ‘The narrow belt be- 
tween the noith and south-east fades—called by Dove the zone 
of calms——-may be termed, for present p the ne n 
cquator. Ths ıs known not to coincide with the phical 
equator, but to oscillate slowly abcut a limit of I lo 14 degrees 
- north of ib The erperimtentunt crucis for the theory—or, as we 
will only term it at present the hypothesis—here adduced of the 
trade-winds as the source of tcirestrial magnetism, would con- 
sist in establishing that the known alterntions which the mag- 
netic pale, as well as declmation, gradually undergo, are accom- 
panied by parallel changes of ow sha Hire equator. But work 
of this description cannot be accomplished by a single private 
individual, end J must content myself with having brought the 
subject forward. 


Amagat on the law of Mariotte 


Prorgessor E. II. AMAGAT bhs published the iesults of some 
experiments, still in piogiess, on the influence of temperature on 
depaitures from the law of AIaiotte. The researches of Regnault 
have shown that this law is not rigorously obeyed by any gas 
excepting hydrogen ; in all other cases compressibility increases 
with pressure, that 1s, when the gas appioaches its temperature 
of ebullition. This phenomenon has received varons eaplanatons. 
It has been considered as resul from reciprocal molecular 
attraction; it has clso been elucidated by a theory which wes 
fist enunciated by Daniel Bernoulli, but has received successive 
additions at the hands of Joule, Kroenig, and Clausius. The 
theory in question takes into account not only the morements of 
ty onof molecules, but their rotatory and inte:nal movements, 
ns well as the possible movements of imponderable fluids. If 
we admit the fust explanation, then, as attraction only depends 
on the mean distance of the molecules, the depaiture fiom the 
law m any mingle case must be the same at any temperature, 
provided the initial and final volumes are the same. In other 
words, let V be a given volume of gns at the temperature z and 
pressue #. Reduce this volume to V’ by a pressuré g,’ the 
temperature sa neg na: E eR Ou heating the gas to 4 it 
will expand; let P the pleasure necessary to restore the 
volume to V, and P the corresponding piesswe. If the depar- 
ture be only a function of the volume, it is clear that we must 


haye 
V a PY 
fy ™ Pry’ 


Vv 
Az zy is common to both sides of this equation, it is only neces- 


P 
sory to compare y With >. The author has done this in the 


case of sttlphui dioxide, ammonia, and caibon dioxide. In the 
iustan ce of sulphur dioarde— 
at 14°, = 0'50935 
difference, 0'00561, 
at 98°, pT 0'50277 


(This difference corresponds to an observed height of more than 
one cenlumetie of mercury.) For ammonia— 
at 13°, “4, = 0'50731 
difference, 0°00329. 
at 97°, po oe 


For catbontc dioxide—~ 


at 13°, 4 = 0°50981 
difference, O°0O2I0, 

at 97°, pt 0°50402* 

Tt appears fiom the preceding numbers that the departure is not 
only a function of the volume, but also of the temperature at 
which the expernment is performed. This result agiees, however, 
with the second theory In fact, the ws veva of the molecules 
being gieater as the tempeiatme rises, it may be readily conceived 


* This number ts obviously a misprint, 
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that the loss due to their collmon is relatively smaller than tbe 
augmentation of pressure on the walls of the enclosing vesadl, 
due to the augmentation of vs rwa, this bemg tiuc evcn when, 
ns the mte is accelerated, the molecular collisions become more 
numeious. 

In a new series of experiments, Al. Amagat kept the initial 
and final pressures as nearly as ble the same in each care, 
thus obtaining the influence of temperatuic alone. Ile then 
amired at the following general results — 

i, That near 100°, a a dioxide and ammonia depait 
but little from AJasiotte’s law, yet moie so than air at 
the oidinary temperatuc 

2. That near 100°, carbon dioxide is almost a perfect gas. 

3. That near 100°, air exactly follows the law. 

The author ıs convinced that the higher the temperature of 
liquefaction of a gas is found to be (under the same pressuie), the 
less does it depart from the law of Manotte at the same distance 
from its point of liquefaction *—[Archives des Sciences phynque 
et naturelles, 139, p 169 ] 
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Linnean Society, March 17.—ħhi. Carratheis exhibited a 
section of a fossil Os#ziuda from the eocene beds of Herne Bay, 
m which not only the forms of the cells were preserved, but the 
contents of the cells, and even the starch-manules Before its 
conservation it had been attacked by o parasitic fungus, the 
mycelium of which is preserved, m precisely the same conditian 
as it would be ina ie heed Sia ape Fa ooker read a fmther 
communication from Su Henry Barkly on the Fiona and Fauna 
of Round Island. The highest point of the island 1s 1,049 feet 
above the level.of the sea; the summit is smooth, with thee 
large and remarkable blocks of granite It 1s entuely composed 
of tufa, mixed with volcanic sand in perfectly preserved strata. 
The ravines are crowded with lofty palms Of the 
twenty-six flowermg plants gathered, the gicater number belong 
to the oiders Graminee, FPandanacer, Palriacer, FEbenacoe, 
Crackonaces, Composita, and Asciepiader. The proportion of 
Endogens to Exogens 1s very large, namely, twelve to fourteen ; 
but this proportion by no means represents the enormous pie- 
ponderance of the former in individuals, probably amounting to 
99 per cent. Some of the Exogens are specifically identical with 
those of the Mauritius, but few of the Endogens; those of the 
former class which are common to the two islands have probably 
been introduced at some remote period. Of the three cy pto- 
gamic plants observed, one was a moss, probably a Spéagzim, 
one a Saagrneia, certainly a new cies, and one a widely- 

read fern, da@tantum caudatum, Of the five presses the most 
i Slee a is identical with the Indian Lemon-grass The 
Pasha are represented by one species, Sorpus waritimns. 

he andanaces are very remarkable; Fundanus utilis occurs, 
but in one spot only, rare, and no doubt mtroduced, whilst the 
other, an allied (P. Vandermeerchkt:, 1s quite peculiar to 
the islet), Of P there are no less than three es, pro- 
bably all peculiar, the most remarkable being the bottle-stemmed 
A a Ziyopkoróe already described as peculiar to the island. 
only other End belongs to the order Lrhacer, and is 

an aloe, growing on the summit, and probably a new species. 
Of Lbenacem there are three species, and two Asclepiads with 
gap stem3; one species of Afyrsines, new ; two Caguponia, 
one of them a Sestchus, both probably introduced; one species 
of Comébrevaceg and one of Myrtacea ; two Cruchonee, and a small 
tree about twelve eet high, resembling the S/achwelLa of 
Manrittus. It will be seen that while the genera of the Round 
Island Flora are Mauritian, the species are mostly peculiar. It 
is probable that the whole group of “slands—Mauritius, Bour- 
bon, Round Island, Ile de Serpents, Rodnguez, with the smaller 


wlets, and probabl Hinge means fragments of a vast con- 
tment. Asi the Fauna, there are no indigenous mam- 


malia, alth goats and rabbits have been introduced and 
have multiplied exceedingly, and no land birds, not even the 
Aauntian pigeons, The d seems, on the hand—per- 


haps from the absence of mammalia and birds—¥ery favourable 
to reptile life. Of Chelonians, a female land-toitoise had pre- 
viously been captured on the island. Four distinct Saunans 


were found, the largest exceeding a foot in length, a native of 


_ * With the above results compare those obtained by Andrews (Proceed- 
ings of the Royal Socety, xvi. 42) ý 
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Madagascar, but not of Mauritius or Bowbon; one 
least, is altogether new. The four Ophidians are all 
no authentic evidence being known of any such haymg at any 
time been ind to the Maniitius group. No Batrachians 
ane oree e was ce ort to collect the Fish 
which’abounded in the freshwater pools, Only one Gasteropod was 
collected, probably Cyeclastoma oma, Of da, the 
spiders are numerous and interesting, of four kinds, belo 
to as many different families, twp common to Mauntius an 
two not; also three ead Seer one measuring five inches, 
none of them Mauritian, Only one M was captured, 
a centipede six inches m length, bel g to Inda, but 
found also m Rodiiguez. There were six nips a none of 
them Mauritian, th not very dissimilar. Of Orthoptera, one 
Plasma, peculiar to the island, and a h 
to be new, The Neuroptera included o 
of a dragon fly, and the Hymenoptera only a 
rally speaking, the Fauna was of the type of the Malayan archi- 
with pm eater resemblance to that of than of 
auntius or Bourbon. ‘The reptiles have been sent to Mr. 
Gunther of the British Museum for examination and description, 
and ens of the plants to the Kew Herbarium. Thus it will be 
seen that this little islet, not a mile in diameter, and only thirteen 
distant fiom the great island of Mauritius, is unique in respect 
of the peculiarity of both its animal and vegetable productions. 
In the matter of Ophidians it is yao; the absence of 
them in other oceanic islets throughout the globe being one of 
the most remarkable features of ther history, 


es, at 


per, also thought 
y one specimen 
le bee. Gene- 


e Royal Geographical PPIE Mach 14.—Sir R I. 
Murchison, Bait, president, in the chair he follo 
new Fellows were elected :—Charies Ashton; Willam J, 
Anderson; Louis Alford; Charles Farb ; Charles W. 
Gray ; Edward Gellatly ; Y. G. Gibson; T. D. Murray ; Rev. 
W. R. Tuson A.; M. the Chevaler de Overbeck ; 
Robert T. Ne ; Walker; Thomas Watson; Peter T. 
Wills, The Prendent, Sir Rodenck Murchison, read an official 
letter he had that day received fram Lord Clarendon, stating that 
a severe outhieak of cholera had occurred in East Afiica, at 
Zanzibar, and on the neighbouring mainland, which it was feared 
would, delay the progress of Dr. Livingstone, inasmuch as the 
native carriers who were taking supplies to him had been attacked 
by the epidemic, Sir Rodenck stated that there was little 
probability of the disease reaching the remote interior district 
where Livingstone remained en for the Zanziber caravan. 
The following paper was read: “On Morrell’s Antarctic Voyage, 
and on the ad of steam navigation ın future Antarctic 

lorations,” by Captain R. YV. Hamilton, R.N, According 
to the author, a remarkable nmanatve of ay m high southern 
latitudes by Benjamm Morrell, inthe Wasp sealing schooner, pub- 
Hshed at New York in 1832, had been hitherto overlooked by all 
concerned in Antarctic exploratlon.- Even Morrell’s celebrated 
coun Commodas Wilkes, seemed not to have been aware 
of this publication, which appeared before he salled on his voyage 
of discovery. Captain ton had laid down Morrell’s route ona 
South Polar chart, and found that ıt intersected several times the land 
said afterwards to have been discovered by Wilkes. The portion of 
the Antarctic Ocean navigated was between 66° and 70° 14'lat. and 
between 105° E. long. and the meridian of Greenwich. South of 
64° he found less ice, and in 69° 11’ there was no field-ice vimble. 
ee Antarctic lands seen by 
wW end others 


were mostly islands, and that one or other of a 


them would offer a snitable site for observation of the a 
teres pe pence pren The emp Pee wear vean, 
fa contended, would add very greatly to the safety of the expedi- 
tion as well as the facility of reaching the high southern latitudes. 
The great barrier of ice ding the South Polar lands, he 
believed, was not glacier ice, but an enormousfloe. In the dis- 
cussion which followed, Commander J. E. Davis (of Sir James 
Roms Expedition) dissected many of Morrell’s statements about 
well-known places in high southern latitudes, and showed that 
they were almost all pure fiction: he conmdeied his work to be, 
therefore, of no authority, and denied that it had been overlooked; 
it had been egamined by cart phers and writers, end set 
aside as unreliable. Mr. End expressed similar opinions, 
from personal knowledge of Morrell, and Mr. F. Galton also 
exposed Monells inaccuracy with regard to the interior of South- 
west Africa. Captain Sherard Osborn differed in opinion from 
Captain Hamilton ding the formation of the icy 
barrier, and believed it to be the seaward edge of an enormous 
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continental a Admiral Ommaney also took part in the 
discussion. c meeting was then adjourned to March 28. 

Anthropological Society, March 15.—Ii. Charnock, V.P, 
in the char. Mr. William Stephens Haywood, Long Witten-° 
ham, near Abingdon, Berks; and Mr. P. Henderson, her 
Majesty's Vice-Consul at Benghazi, North Afiica, and No. r 
Staffoid Place, Backi Gate, were elected Fellows. Dr. 
Daniel Earl Buidett was elected a local secretary for Belleville, 
Ontao, Canada. The following , by Dr. Isidore Koper- 
nicky and Dr. J. aae FRS., was read; “On the 
mae ee obsery a religious sect of Moscovit 
call copti” This curious Chnstian sect of a well-defin 
race was fully described in the paper by Di. Bainaid Davis from 
data stpphed him by Dr. Kopennicky of Bucharest, and it was 
accompanied by an anatomical piepaiation which cleaily demon- 

the character and amount of mutilation ractised by the 

Scoptsi. That practice is based upon the twelfth verse of the 
nineteenth chapter of St. Matthew, and it has been carried out 
with-such resolution and to so large an extent, that the Russian 
Government has been compelled to interfere and to punish with 
extreme ity all mem proved to belong to that com- 
munity. Hence, the Scoptsi are forced to conduct their worship 
and to carry out their peculiar rites in the most secret manner: 
nevertheless, they contrive to amass great wealth, and as a 
comsequence they considmable influence in distncts 
in which they ieside, Accident alone bronght under the 
notice of Dr. Kopeinicky the case of the indrvidual whose 
body fnoinished the preperation laid before the society. 
‘Fhe paper, after en at length mto the modes of conducung 
the religious woiship of the Scoptm, their estimated numbets, 
their physical characteristics and other details, viewed the sub- 
ject ın its psychical aspect. Dr. Kopernicky was of opinion that 
this aberration in Chrishanity could not be explained otherwise 
than by the psychological peculiaiity of the race of Bloscovites 
in which it prevails. He endorsed the well-known views of the 
Rey. Dunbar Heath upon the difference which exists between 
the Semitic and ‘‘Aryan” races in thei: appreciation of the 
doctnnes of Christanity, and held ıt to be an anthropological 
fact that the ideas and religious creeds, sound or abemd, moral or 
immoral, which are produced, or which develope themselves among 
a certain race, depend greatly upon the chaiacter of the psycho- 
logical sentiments natural to that race, That was the reason 
why Christianity was so i¢adily accepted, and has taken such 
root among the Aryan peoples, and why, on the contrary, the 
Koran has had most success and most peisistence among the 
Semites. An animated discussion ensued, in which the Rev, 
Dunbar Heath, Mr. Moncure Conway, Mr. Ralston, Dr. Spen- 
cer Cobbold, and others, took pat. 


Institution of Civil Engineers, Feb 22.—The follow- 


ing papeis were read :—‘‘Onthe New Mhow-ke-Mullee Viaduct, 
Great Indian Peninsula Railway,” by Mr. A. R Terry; “On 


the Pennair Bn Madras way, by Mr. C. W. Stoney. 
March 1,—“ Wolf-Rock Lighthouse.” By James N. 
Do 


uglass. 
March 8.—" Description of the Line and Works of the San 
Paolo Railway m the Empire of Bianl.” By D. M. Fori 
March a2.—‘' On the conditions and the limits which govern 
the proportions of- Rotary Fans.” By R. Briggs, of Phila. 
delphis. , 
DUBLIN 
Royal Irish Academy, March 16.—The Rev. John HE 
Jellett, M.A was elected premdent, and the following gentle- 
men were elected council and officers for the current year :— 
Dr. W. K. Sullivan, Secretary of Academy; Dr. H. Hennessy, 
Dr. W. Stokes, Dr. A. Searle Hart, Dr. James Apjohn, Rev. 
Humphrey Lloyd, D. D., Rev. S. Haughton, M.D, Rer. . A, 
Galbraith, Dr. MacDonnell, Dr. E Perceval Wright, ay 
S. Ball; John T. Gilbert, Librarian; Wuliam Hardinge, 
Treasorer; Dr. John Kells I , Secretary of Council oS 
W. R Wild Secretary of Foreign Correspondence; Rev, 
George Longfield, D.D., Dr. Samuel F n Dr. W. J. 
O'Donnaran, Dr. Alexander G. Richey, Colná Meadows 
Taylor, John R. Garstin. Heinrich Ewald, of Go 
elected an hono member in the department o 
Literature. The on 
20f, to Dr. John Barker, ın ai 


was 
Polite 

ts of money were voted :— 
of his experments on “ 


scopic Ijumination.” 154 to Mr. E. Reynolds, to enable 
to carry out his researches on the ‘*Spechom is of 
Chlorine,” &c, 15%, to Mr,".N, Furlong, to enable him to 
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ay out his experiments on the ‘‘ Innervation of the Heart.” 
Professor Hennessy read a note on ‘Two Streams flowing from 
the same source in opposite directions.” The preadent nomi- 
mated Henry Hennessy, F.R.S., William Stokes, M.D., Sir 
William R. Wilde, M.D., and Samuel Ferguson, LL.D., vice- 
presidents for the current year. The annual report was read 
and adopted, and then the Academy adjourned. 


GLASGOW 
Natural History Society, Feeuary 22.—Mr. David Robert- 
son, F.G S., vice- in the chair. Mr. Thomas Chap- 
man exhiblted specumens of emka Mactdaria which he had 
captured in June last in the Pass of Leny, Perthshire, end the 
Rev. James E. Somerville stated that he had taken the 
in some numbers in Argyleshne, both at Loch Awe and Oban. 
The secretary exhibited a small collection of star-fishes, which 
had been forwarded from Girvan by Mr. Thomas Anderson, 
corresportding member.—Mr. Duncan McLellan exhibited mon- 
strosities of the common ash and hawthorm irom the Queen’s 
Park; the former showing the twigs flattened like horns of a 
reindeer, thé latter having its branches tortuous like a cork- 
screw. Both presented a very unusual appearance. 
—Mr. Alexander Donaldson exhibited an example of malforma- 
tion in the bill of a rook, regarding which Mr. Gray observed 
that it possessed additional interest from the fact of its sho 
only a partial abrasion at the bese of the bill, and that it 
been arrested probably in consequence of the malformation. 
Dniawings of other malformations were exhibited by Mr. Gray. 
Mr. John Gumour exhibited an wnusually dark specimen of the 
hooded ee cernix), which had the light space on the 
breast and shoulders very mach clouded, giving the bird 
the a ce of e var of the carnon crow (Cervus 
corone Dr. Strton exhibited specamens of Addanthus 
Carsringtoni-—a@ Jungermannia new to science, which he 
had found on Ben Lawers, and other places, This moes had 
formerly been confounded with Adcularia com from which, 
however, ıt differs not only m the colour and artolation of the 
leaves, but also in their mode of attachment to the stem It ap- 
roaches much more closely A/wularia decfusa from Campbell's 
d ın the South Pacific ; and as this last has been proved by 
Dr. Carrington to be an Addlentheus, 1t has been thought proper 
to refer this moss also to the same subgenus. Rev. 
James E. Somerville than read a paper on Danas chryseppect 
and its food plant, Asrlepas gr with illustrative 
specimens from Upper t Theeuthor of this paper gave a 
very interesting account of this butterfly from personal observa- 
tions made during a three months’ remdence in Egypt, and also 
of the plants on which it ıs known to feed. He likewise 


descri the peculimr properties of the procera or 
Asclepuas es of Linnsus—a plant better known as the 
apples of Sodom—a beautiful series of which, in its various stages 


of growth, was exhibited by Mr. Somerville ın illustrauon of his 
remarks. 


Boston 


Boston Natural History Society, February 2—Dr. B. 
Jeffries states that, as at different times during the ne 
yems he had had occasion to call the attention of society 
to the ph of accommodation in man and other animals, 
Including birds, he would ask to be allowed to make a few re- 
marks on a bpecial part of the eye which ıs interested in, and 
-may be employed in, accommodahon. He illustrated his :emarks 
by a series ral aaa and diagrams representing sections of the 
human eye a number of ditlerent animals, made through the 
ciliary muscle and the adjacent parts of the sclerotic, cornea, and 
iris, From dissections made by many anatomists, and the special 
studies of several physiologists, it resulted that the space in the 
eye hitherto known as the canal of Fontana, who first desciibed 
it in 1778, is now proved not to be a canal with walls, but rather 
a triangular space between the ciliary muscle, iris, and sclerotic 
or cornea, filled by a sort of mesh-woik attaching the iris to the 
last-named membrane. ‘This mesh-work 1 cut off from the 
aqueous humour. It constitutes the ligamentum pectinatum ridis, 
and is quite distinct from the circular venous sinus in the sclerotic 
just outside of it, which it has apparently sometimes been mis- 
taken forit. Dr. Jeffnes discussed the question as to whether it 
took part in the accommodation of the eye, if not In man where 
it seemingly could not, in the lower animals where 1t8 size im- 
creases with the decrease of the ciliary muscle. He remarked 
pre a beta pn of it is due to the recent researches 
of Dra, Iwanoff and Rollett. ~ 
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Section of Mic asok, January 12.—Mr. Stodder referred to a 
communication of . R C Greenleaf, on a specimen of 
Anslacodsscus Bail, prepared by Mr. Samuels, which 
in the process of mounting into two plates; one being 
eo and the other the mner plate of one valve. A few 
ys since-a similar thing happened to Mr Samuels when 
another specimen of the mame species. The diatom 
into two pieces, the inner and outer plates of one valve 
as Mr. Samuels sup But a careful inspection of the 
specimen which was exhibited tô the section, indicated an entirely 
different origin. One disc was a perfect 4. tae with all 
the characters of that species, having ten rays, and ‘'feet.” The 
other was moie hyaline, the umbilicus less distinct, the granulcs 
and ‘' feet” imperfectly developed, and having eleven rays and 
“feet.” Mr. Stodder’s explanation of the appearances—if Mr. 
Samuels was not mistaken as to the facts—1» that the one disc 
is the perent, and the other a valve of a new frustule, which was 
fi in the process of self-division, the growth of which was 
ioral before ıt had come to matunty. Ehrenberg and some 
other naturalists have made the number of rays in such forms a 
specific character ; Bailey and others have rejected this principle 
of clasmfication, but here for the first time we have positive 
evidence that a form with eleven rays has been derived directly 
from one of ten mys. Suche changeal characters ın one 
order of plants being authentically established. 1t 1» a reason- 
able inference that all other orders may be hable to simular 
and therefore great cantion should be used in allowing 
c value to unmmpoitant characters. 
ney 26.—Sectron of Entemology.—Mr. E. Burgess in the 
chair, Twelve persons were present. Mr. F. G. Sanborn exhi- 
bited a drawing of the larva of Callosamia gpromethea, made by 
the late Mr. Č A. Shurteff, together with the specimen alter it 
had spun its cocoon, Dr. H. Hagen read a criticism of 
the views of Dr. Packard concerning the Mewropiera, as given 
in his recently completed ‘‘ Guide,” and explained that in the 
manuscript of his own ‘‘ Synopsis of North Ameiican Nemop- 
tera ” he had, jn accordance with the views of the most promi- 
nent entomologists for twenty-eight years, distinctly seperated 
the Pseudoneuroptera and Neuroptera as two different ot 
the work. Dr. also remarked that Mr. Fritze Muller had 
sent to him some white ants from Itahshy, St. Catharina; Bran, 


moun 


with the follo iemarks :—‘' These nests of white ants are 
roore or less cylinders, one span high and two or three 
inches thick. By horizontal floors they me divided into twelve 


or fifteen compartments or chambers. The outer suface bulges 
out so that one can make out the number of chambers by the 
enlargements of the cylinder. A pilar goes through all the 
compartments; close to this, or m it, rons an oblique passage 
from each chamber to the next. Somefmes all these passages 
together form a somewhat regular winding stair through all the 
compartments For the umpregnated female these are 
too narrow, and she can therefore not leave her chamber. Theie 
are, both m the outer wall and in the horizontal divisions, passages 
too amall to admit the ing of the winged ants; but nether 
in the outside wall nor m the chambers is there any opening to 
the outside in nests which have not been injured. In the outside 
wall the passages ran from top to bottom. In the divisions, from 
circumference to centre without reaching thy latter. In the flat 
compartments they ere not to be detected from the outside ; in 
the circumference they appear as fattened ridges. In drying, the 
outer side of the passages falls off, and then they are to be seen 
ws deep hollows with inflated borders, In undisturbed nests the 
only entrance seems to be on the upper surface some inches under 
giouml The nest is not directly connected with the earth, but 
is surrounded by abot a s breadth of free space. The 
nest can, therefore, as soon as the u end is figed fiom earth, 
be eamly taken out of the ground. have never found in one 
of these nests more than one impregnafed female. Besides the 
winged ants, the ond the larve, there are found two kinds 
of labourers; of these, one kind 1s distnguished by a truncated 
nose. Not in the nest, but in the same piece of land, are found, 
in planting corn, le white ants with disproportonately large 
heads and long mandibles.” The winged ants were stuied by Dr. 
Hagen to belong to Temes striatus, or perbaps to 7. awuh; 
the is in too bad s condition for accuiate determination, 
The soldier with truncated nose was figured by him as 7: samilis ; 
the soldier with long mandibles as 7) cxigudains No descmption 
of white ants’ nests like this has ever been given befoie,—BALr, 
S. H. Seudder remarked that in a recent examination of the 
external genital armature of our diurnal Lepidoptera, he had 
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noticed the extraordinary fact that in the maley of the 


lateral y 
and shows Itself in the diverse length of the lower process 
ee ae the entireness or the excision of the lateral 
ap e species in the gepus, as accepted, 
which does not ie he aa Wee Ga a. 
structural Sang ers tee de, recs pet ty aaa ag 
ies sow that it is wronglp p in this relation, Mr. 
cuddér also stated that the butterfly described by Dr. Harris 
in his State Report as Endamas Dathylins,—-a name invariably 
accepted by subsequent writers—was not the species originally 
desciibed and by Abbot and Smith under the same 
cific name; therefore pioposed to call Harris's species 
Sudasmus Pyrlades. Mr. Sprague referred to an instanca related 
by a friend not versed in entomology, where ‘‘flles” were seen, 
thro a hole in the ice in midwinter, to ascend in large num- 
bers from the bottom of a stream odio gate papa gern Soa 


Mr. B. P. wu E T E E ATARE 
Chkhaminonis Fisch , in Labrador. Mr. F. G. Samborn remarked 


that he had taken ten or twelre of the same species in 
sip esq e a ars N.H., at a height 
of from four to five thousand feet above the sea He also re- 


the capture in Andover, Mass., on Christmas Day, 1869, 


ported 

of Capnia and festa ibaa moving actively upan ches içe; af 

several Sirphwiiide o apa egg era Lathotinm, Stents, ar 

and Zsikeckaris, together Photinus corruscus god larve of 

Taephorns, and some undetermined Coleopterous and.Geometri- 

deous larvee, also a species of Salda ( emipterous), and of 
rus prata Loew, and is sp. which were 


trugpling in water of about one-eighth in covering 
Ripe surface of the ice in meadows. A number of Arachnida, 
ee eos er the same circumstances, 


He was in pursuit of 


Ge Ray ee Po a ee ee 


a patch ied We event any to-denaa oF Ce 


Paris’ 


Academy of Sciences, March a1.—The following 
relating to various d ts.of physics were read: 
on the variations of the calorific capacity of water towards the 
maximum of denmty, by M. Hirn; on the angle of adjustment 
of a liquid with a solid wall, by M. Montier ; a description df a 
sodal yanometer with a balance, suitable for use before 

by M. Bourbouze.—The chemical papers 


Å note 


were 


er numerous, and included a note on the analysis and uses of | 


fhe eke kuowa ities Anena des hashes: of pene 61 
purre-merte, by MM. FE. Sainte-Claire Deville and J. Desnoyers, 
upon which M. Ehe de Beaumont made some remarks ~-A note 
by M. Descloiseanx upon some crystallised derivatives of the 
coal hydrocarbons; 2 memoir on the action of sulphuret of 
carbon and carburetted gases upon wood charcoal, by . Sidot; 
a note on cobalt and manganese and their alloys with copper, by 
M. A. Valenciennes; a note on a new method of p 

hydrobromic acid, by MM. Champion and Pellet ; a notè on 


- the properties of iodic acid, by M. A. Ditte; one on the 
h ted derivatives of huret of carbon, by M. A. Girard ; 
a note on the £ by M. Melsens ; an 
important note i on the chemical con- 
ditions of the ie lover a wee Oo 


tribromhydrm, by M. I. Henry; and a note on the 
isomefic xylenes and cumenes in the coal-olls, by M. Rommier. 
—M. aa mete tai ge Sata vig es 
motor force which produces the pier òf endosmose ; 
ond M. E Martin an electro-chemical tnvestigution of oiae 
M, Blanqui -forwarded a letter d an instrument for 
es herical triangles without the ald of tables of logarithms; 
Boa. continuation of his commwnication relating t | 5 
the distance of the sun, of which the titles only are giyen, — 
Shes eee ee oe ee 
which had been communicated to him by Mr. Spothswoode.— 
AI. Coumbary’s notice of the fall of an aerolite jn 
(given in our last number) was communicated by M. Le Verrier, 
who also presented some observations on storms in Norway 
during he 1869, by M. Mohn of Christiania. — With the 
exception of a few medical miscellaneous notes, three botanical 
papers complete the list of communications at this meeting: these 
were the continuations of M, Trecul’s and M. Chatin's vs s valuable 
-researches upon the tiachere of ferns, and the causes of the 
+ 
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dehiscence of anthers (the latt 
remarkable case of 
M. Ramon de la Sagra. 


latter completed), and a notice of s 
of the top of a palm-tres, by 





DIARY 


THURSDAY, Marcu 31. `: 
RoTaL Socnery, at 8.30 —On the relation betwoen the Sun's Altitude andl 
the chermcal anga inl eats fight m a cloudless sky: Prof. Roacose 
we Thorpe. Edi COALA m Crab-ol: Mr. W. J. 


Soc oF AwTIQgARIER ut 6 o On the Crypt of tha Chapea-bom at 


ROTAL Lwsrrrvurtom, at 4. of V. ble Products: Prof. Odling. 
Lompon Lorrirorton, at 7.30. : Br. Cobbold. 


FRIDAY, Arzı r. 


RovaL besrrrvrion, at 8 —Artificial AHrarins ; Prof. Rosena: 
ARCHEOLOGICAL INSTITUTION, at 4 


SATURDAY, Aven, e 
Rova. Ieerrrevriom, at 3 --The San: J. Norman Lockyer, F.R S. 
MONDAY, abet 4 


haere ep 
Mha Taluanca of fhe PMET Idea in the A a of ances 
on 
Stanitand Wake. 
ROYAL ImsTrrurion, at ea re Prof Roliaston, AI D ,F ra 
ATA Si ee Exo ae, on St 
tehon. 
Thomas Sopwih, jan, 
eo Aram 6. 
Socurry oF Agra, at 8. 


THURSDAY, Arkin y. 





BQOKS RECEIVED 


wood) The Wak of Creston : O. Warina 
` The Fuel of the Sun : W, sory of the, Bath aes ate 
der Modernen i 


TMo pa i Sale ai Menschen 


poldt : 





CONTENTS Paar 

Tox Som or Arows By Prof. Sir W Tomson, F.R 8S. ©.. ‘sgi 
FRISINIUS S AWALTWS oaos ke et wt ke we ‘d 5353 
Our Boor SHEF . ioe eo we OS a ee ee ee s53 


~ e y * o > č > č o ò ç a a a 


> è % è & 3 


Anslogy of Colour and Mune —W. F, BARRETT. . . aa’ 
TE METKOPOLITAN Alain Drainaar, (IFirk [Urtrations ). 
OTIS «= pp =§ © a > © © č a a A > 8 ù n © ù ©» © è 8 8 
ON EE EA EA A A E GETE GR If. 
es S B. Caxvewrur, F R.8. ; 


-e > y ë č + _ žř ë č + ç S% ç s çë % ë s ë a ë k ë k: ê çë ę ë % ē è çë 3% ë è ëğē a ğ g 


». FP a %9% ù p a» 
* 


| 


March, F 1870] ©- MATURE Bay 


MACMILLAN & CO0.S SCIENTIFIC PUBLICATIONS. 


SCIENTIFIC MANUALS. 


It is the intention of the Publishers to produce a complete 
menes of Scientific Mannals, aioe fall ar eae accuiate elementary 
information, conveyed m clear and lucid English. The authors 
are well known as among théforemost men of their several de- 
partments; and their names form a read tee for the high 
chaiacter of the books. Subjoined u fst of f those REET 
that have already appeared, mth a short account of each. Others 
are in active p on; and the whole will constitute a 


standard seiles specially adapted to the requirements of beginners, 
whether for pnvate study or for school instruction. 


ASTRONOMY. — By the Astronomer 
ROYAL —POPULAR ASTRONOMY With I[lustrations By G B 
AIRY, Astronomer Royal. Sixth and cheaper Edition 18mo cioth. 45 Ge. 

This wosk consts of aur lectures, which are mtended “ to to ur 


the prop these ingtroments are 

acaos Ob tho distances and weights of the bodies of the Solar 
eave BOE 8 eir a AL ine tie ot forme ane at Bone. 
some details of calculation ™ The specaahty of this volume ıs the direct 
Feference of every sop to the Olacrraiory, and the full descapticn of te 
metbods and instruments of observation, 


ASTRONOMY.—Mr. LOCKYER’S ELE- 
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Nebuim the Sun, “tbe Solar Spates j ; Apparent a a a 
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Apparent Places of the Hea . the Real Datenea und Dinte: 
dons, Universal Sali eco most recone astronomical duacovenes 
are Incorporated Lockyer’s work rapplements Astronomer 
Roya! menboned m the previous article 


PHYSIOLOGY.—Professor HUXLEY’S 
LESSONS m ELEMENTARY PHYSIOLOGY With numerous 


Uis- 
traons, od A Ried tei! F RS, Profomoar of Natural History In the 
Royal School of Mines. Twelfth Thousand x8mo cloth 4s. 6a. 


The ees sre) Uone iy ee 
promanty intended to serve as a text-book for 
and gois’ schools. 


QUESTIONS ON HUXLEY’S PHYSIO- 
LOGY FOR SCHOOLS ByT. ALCOCK, M.D 8mo 1s 6e. 
Thom wore drawn up as ads to the instruction of a clam of 
young people m P 
BOTANY. — PROFESSOR OLIVER’S 


LESSONS IN ELEMENTARY BOTANY Wh noarly Two Hundred 
Tilnstrations aes OLIVER, FRS, F.LS. Seventh Thousand. 
44. Gal. 


timo oth 
i to teach the Elements of Botany on Profesor 
Henalow's plan of “a Types Schedules, 


Elements of Structural and Ph gical Botany, 
introduca us to the study of the s The con- 
cluding chapters are enttled, ““ How to Dry ” and ow tg descnbe 
Pianta” A valuable Glomary is appended to the volume, In the - 
ton of this work free use has been made of the manrsacript materals of the 
lato PROFESSOR HENSLOW. 

CHEMISTRY. — Professor ROSCOE’S 


LESSONS IN ELEMENTARY CAEM ST ey, INORGANIC AND 
ORGANIC. By HENRY N FRS. , Profomor of 


Extra fcap. 870., price Gr Gd. 


FIRST BOOK OF INDIAN BOTANY. 
By Prosesor OLIVER, F R.S, FLS, Keeper of the Herbarium and 
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learner at ee A aT, and 
hus knowledge to a practical examination of the siy and 
frea that meet ha are N Ray pait of lada "—Alien’s Indian 


By G. B. AIRY, Astronomer Royal 


ON THE ALGEBRAICAL AND 
NUMERICAL THEORY OF ERRORS OF OBSERVATIONS AND 
THE COMBINATION OF OBSERVATIONS Crown 8ro. cloth. 


UNDULATORY THEORY OF OPTICS. 


Demgned for the Use of Students in the University. Now Edition. Crown 
8vo cloth. Gs 6d 


Tho plan of this tract haa been to include those phenomena only which 
and only to phanamena 


ON SOUND AND ATMOSPHERIC 
VIBRATIONS. With the Mathemancal Element of Anwic.—~ Designed 
for the Use of Students of the Univermty Crown Sra. gs. 


By HUGH GODFRAY, M.A. 


A TREATISE ON ASTRONOMY, for 
the Use af Colleges and Schools ee ae AI A, Marbo 
matical Lecturer at Pembroke College, Cambridge. Syo. cloth rar Ga. 


AN ELEMENTARY TREATISE ON 
THE LUNAR THEORY, with a Bref Sketch of the Problem up to the 
time of Newton. By HUGH GODFRAY, ALA, Second Edition, revised. 


Bro. doth. ar, Gal 


PROFESSOR ROSCOE’S “SPECTRUM 
ANALYSIS” Lectures delivered in 1868 , With Appendicea, Chromo-litho- 
Maps, and upwards of yo Illustrations. odium 8yo suz Second 

uon 


Iertminsier R eotew.—' The lectures Pinal a ante ade: 


themselves 
>| able elamentary treatise on the subject, whilst by the inserpon in appendices 


to each lecture of extracts from the most mportent 
a Gat aes 
A TREATISE ON ATTRACTIONS, 


LAPLACE’S FUNCTIONS, AND THE ana ae OF THE EARTH. 
OHN H. PRATT, MA, Archdeacon of author of “Tha 
Mechanical Philosophy.” Edition. 


Third 

Crown bro, cloth, Ge Óg. 
The author's chief design in this treatise ie to 
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a finid state 7” 
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THE SOCIETY OF ARTS CONFERENCE 


“ee Society of Arts is entitled to the thanks of the 
community for the service it performs in holding from 
time to time conferences for the discussion of public 
questions of immediate interest. Technical education, 
street tramways, the sewage question, and the Channel- 
spanning problem, have all been recently discussed in 
this way. Last Thursday another national movement, of 
greater importance than even any of those we have 
famed, was brought under discussion at one of these use- 
ful gatherings, namely, the Relation of the State to 
Science,—a movement that could not have a more 
natural or more influential supporter than the Society 
whose special province it is to advance the practical 
application of science to the needs of our daily life. 

The Conference was opened by a paper by Colonel 
Strange, “On the proposed inquiry, by a Royal Com- 
mission, into the Relation of the State to Science.” The 
part which deals with the scope of the intended inquiry 
we reproduce in another column. we published some time 
ago a narrative of events. 

It is easy to see that in the paper which formed the 
subject for debate, the writer aimed at giving to the discus- 
sion a practical direction, calculated to assist those inte- 
rested, including the Government, in determining what 
objects should claim the attention of the Royal Commis- 
sion which will probably soon be issued. The Con- 
ference, though not numerously attended, included many 
of our most eminent men of science, and the speakers 
were all of that class. Professor Williamson, of Univer- 
sity College, and Dr, Miller, of King’s College, addressed 
themselves chiefly to the educational side of the question, 
and insisted on the rights of independent teaching of 
which they are the recognised chainpions—rights which 
Colonel Strange in his paper mentions prominently as 
demanding examination. Professor Wuliamson forcibly 
deprecated any cut-and-dried scheme, thus endorsing 
Colonel Strange’s recommendation that the fullest pos- 
sible inquiry into all existing scientific agencies should 
be made first and foremost. Dr. Balfour Stewart sug- 
gested a very comprehensive classification of scientific 
work into Observational work, Experimental work not 
involving time as an essential element, and Experimental 
wok involving time as an essential element. Of-these, be 
stated that the first and last require the permanence and 
continuity of State institutions, and have been much 
neglected in England, while the second can to a great 
extent be achieved by individuals labouring independently. 
No doubt this classification will more or less form the 
basis of the scientific system of the future. 

The Astronomer Royal, speaking with an evident sense 
of the weight that must attach to his opinions on guch a 
subject, and in a tone that might almost be called official, 
announced his belief that much good would come of the 
proposed Royal Commission. He illustrated the confused 
state of our scientific officialism by a humorous descrip- 
tion of the accounts of the Royal Observatory, of which 
three distinct scts were required, one for the Admiralty, 
another in a different form for the Treasury, and a third 


NATURE 


575 


he prs -e oe  ——— 
SS a AS —S n e e te 


“to reconcile the othe: two.” He considered that the 
present movement tended to the creation of a salaried 
Academy, to which he did not seem opposed, though he 
pointed out that there are some kinds of inquiry 
which such a body would never have initiated,’ as 
for instance the discovery of Neptune, and Mr. 
Lockyer’s solar rescasches. Dr. Mann, Mr. De la 
Rue, and the Rev., Arthur Rigg warmly supported 
the recommendation that the inquiry should be full. 
Mr. Edwin Chadwick parhcularly dwelt on the ad- 
vantage of official concentration in science, in a speech ~ 
full of practical sagacity. The discussion was summed 
up most ably by the chairman, Lord Henry Lennox, Pre- 
sident of the Society of Arts, who, in responding to a 
pointed appeal made to him by Mr. Chadwick, told the 
meeting how, on one occasion, desiring to ask in the 
House of Commons a question regarding some scientific 
matter, he found that it affected four different departments, 
and should therefore elicit a quadruple reply, the horrors 
of which he evaded by most informally putting the in- 
quiry to the Premier himself. He did not add that his 
desire for information was gratufiea. 

The proceedings of the Conference were brought tp a 
practical issue by the following resolution :—“ That this 
Conference desires emphatically to affirm the conclusion of 
the British Association for the Advancement of Science, 
that a Royal Commission to inquire into the relations of 
the State to Science ıs very desirable, and to recommend 
that the scope of the inquiry be made as wide as possible.” 
This motion obviously conveyed the sense of the mceung 
with accuracy, and it was carned unanimously. The chair- 
man announced that the resolution and a full report of 
the conference would be forwarded by the Council of 
the Society of Arts to the Government. 

Armed with so competent and united an expression of 
opinion, followmg up that already given by the British 
Association, the Government will, no doubt, invest the 
Commission with very full powers. A little consideration, 
indeed, will show that the wider the scope given to the 
inquiry, the more easy will it be to conduct it. Nothing 
would be so difficult as to confine inquiry to selected por- 
tions of such a subject, all the parts of which are so in- 
timately connected as to preclude the possibility of 
entering on one without trespassing on those which sur- 
round it. The whole field of science must be submitted 
to a comprehensive survey, before any project for its 
effectual cultivation can possibly be devised. The plain 
assertion made in Colonel Strange’s paper, that gt present 
we have not even the nucleus of a scientific system, re- 
ceived the tacit assent of the Conference, no speaker 
thinking ıt worth while to do. more than incidentally 
illustrate its truth, Comprehensive cénfusion needing 
comprehensive remedies musf first undergo compre- 
hensive examination. We agree with those who think 
it will be difficult for the Commission to construct a 
new and complete system. A good and durable sys- 
tem must, as Dr. Mann expressed it, be built up by 
degrees—brick by brick, as it were. This vork js admuni- 
strative, not dehberative, and should therefore properly 
devolve on the Minister entrusted with the Department 
of Science. If, with the materials furnished by the Royal 
Commission to his hand, he cannot work them into shape, 
the course is simple—change him | a 
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OUR | WA TIONAL DRINK 


Strong Drink and Tobacco Smoka: the Structure, 

and Uses of Malt, Hops, Yeast, and Tobacco. 
With 1 illustrations, drawn and engraved. 
on steel sf diet See P. Prescott, F.LS. Pp.71. (Lon- |£ 
don: Macmillan and Co. 1869) 


Burton-on-Trent: tts History,” tts Waters, and tts 
Breweries. By William Molyneux, F.G.S. 
London: Tnibner and Co. Burton-on- 


itechurch.) 


W HEN Mr. Gladstone, some years ago, inaugurated 
a new era, and opened British ports to wine which 


could not be brought here previously on account of 


its value being actually less than the duty it was sub- 
ject to equally with wine of the most costly sort, it was 
believed by many that a serious blow had been dealt 
against a branch of home industry—the production of 
malt liquor--which is probably more peculiar to this 
country than any other. 

The fact that there has always been a host of poetic 
and jubilant notions associated with the name of wine, as 
well as the enhanced estimation of a thing not easily 
obtginable, may have seemed good reasons for antici- 
pating-a very general desertion of beer in favour of cheap 
wine ;. but when the inaccessibility which lent enchant- 
ment to the name of wine was replaced by the sour reality 
of shilling hock or claret, the halo of imaginative recom- 
mendation was soon dispelled; consequently, these beve- 
rages have been very generally classed among things to 
be avoided, and even “ Gladstone” sherry is regarded with 
profound suspicion. Meanwhile, our national drink has 
maintained its supremacy, and though its prospects were 
for a time clouded by the advent of cheap wine, it may 
safely be said that while the beer-drinking class in this 
country is quite as large as ever, the amount of malt 
liquor consumed has scarcely been affected by the intro- 
duction of cheap wine. 

One of the works referred to at the head of this article 
gives some account of the materials used in the produc- 
tion of beer, and og, the operations they are submitted 
to; the other contains a history of a town which is now 
famous as one of the chief seats of the brewing trade, 
together with an account of the topography and geologichl 
features of the neighbourhood. There is also a good 
description of the breweries, and of the enormous extent 
to which the industry has grown, with much interesting 
information as to its origin and development. 

The beer-consuming propensity of the Briton is nota 
characteristic exclusively his own. The Germans, Rus- 
sians, and Belgians, have long been famous*for their 
cerevisial devotion, and even the Frenchman is rapidly 
acquiring a taste “for beer which demands satisfaction in 
spite of national traditiorf and fiscal regulations. At the 
same time, though the general excellence of British beer 
has so long been notorious throughout Europe, and the 
later fame of bitter beer has now become familiar in all 
parts of the world, it is not without a rival in the beer of 
Bavaria and Austria ; and, while the stupendous propor- 


_ tions of British breweries as well as our vast trade in 


beer may have hitherto justified the belief that this 
country was without a competitor in the art of brewing, 
the rapid development of this branch of industry in Ger- 
many and Avfstria within the last few years is well 
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calculated to suggest the question whether.we may not 
before long find that in this art, as in most others, we no 
longer occupy a position of secure pre-eminence, but*have 
točontend with other nations for a place in the markets 
of the world, ifnot in that of our own country. 

The beer of Austria is already imported here and sold 
in London. It is largely consumed in Paris, where it 
excited quite a.furore during the Exhibition of 1865. 
Moreover, the Austrian breweries, though of comparatively 
recent origin, are on a scale approaching that of our 
own great beer-producing establishments. Down the 
whole length of the Lower Danube, beer-brewing has 
become a settled and lucrative business. On the shores 
of the Black Sea and even in Constantinople this is also 
the case. Almost every town of any importance, hag its 
brewery, or several of them, where excellent beer is made. 
The proximity of these countries to grain-producing dis- 
tricts, as well as the extension of agriculture in the plains 
òf Hungary and elsewhere, are all circumstances in fayour 
of the development of this industry, and the opening of a 
means of transport to India and China by the Suez Canal 
may well afford an opportunity for future competition with 
this country in the supply of beer to those large markets 
which it has hitherto peen our exclusive privilege to pro- 
vide with beer. 

Here, then, is a possibility of British beer finding a rival 
much more formidable than cheap wine is at home, and 
in this view of the subject it may be interesting to the 
readers of NATURE to know something more of the pecu- 
liarities of German beer. With the exception of Belgium, 
where inferior kinds of beer have long been made, the chief 
seat of beer production, until within the last few years, was 
Bavaria, and the beer made there was celebrated through- 
out the Continent. This beer is made by a method diffe 
rent from that practised in this country, and the difference 
consists chiefly in conducting the fermentation at a very 
low temperature. Under this condition the yeast that is 
produced does not collect as a scum at the surface of the 
fermenting wort, as is the case in our system of brewing ; 
but it separates as small clots or flocculi, which fall to the 
bottom of the liquor, leaving the surface freely exposed to 
the atmosphere. The beer brewed in this way is less 
liable to become sour when kept than beer brewed by the ~* 
method of frothing fermentation, and this is one of the 
special characteristics of Bavarian beer. Liebig, who has 
devoted much attention to the subject, explains this dif 
ference as resulting from the facility afforded by sedi- 
mentary fermentation for atmospheric oxidation of the 
soluble gluten, or that constituent of beer wort from 
which yeast is produced by oxidation. In frothing fer- 
mentation this action of the atmosphere is prevented by 


_the layer of yeast collecting at the surface of the liquor. 


The formation of yeast then takes place by abstraction of 
oxygen from sugar, and consequently, since beer wort 
contains more soluble gluten than is requisite for convert- 
ing the sugar into alcohol, the proportion of sugar to 
gluten is still further reduced in that way ; so that after 
fermentation has ceased, some of the gluten still remains 
unaltered in the beer, and, by a subsequent slow fermen- 
tation, is capable of determining the conversion of alcohol 
into acetic acid. In sedimentary fermentation, on the 
contrary, the unimpeded action of atmospheric air has the 
effect of separating the whole of the gluten from the wort 
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“by converting it into yeast without any decomposition of 
sugar, otherwise than into alcohol and carbonic acid. 

The brewing of beer on this system has latterly ex- 
tended beyond Bavaria, and it is now extensively prac- 
tised in Austria and the Rhine district, where the frequent 
occurrence of basalt and other porous volcanic 10cks 
presents great facilities fay making brewing vaults and 
cellars, in which a low temperature can be maintained. 
The various details of the art of brewing have also been 
carefully studied by chemists with Government support, 
and the rapid progress of this industry in Germany serves 
well to illustrate the great advantages resulting from the 
application of scientific skill to practical subjects. There 
are not a few of our own industrial arts that would be, in like 
manner, benefited by a better appreciation of the aid which 
scicnce fs capable of rendenng them; not a few that are 
sorely in need of this aid to enable them to keep abreast 
of the progress made in other countries. 

BENJAMIN H. PAUL 


OUR BOOK SHELF 


Handbuch der Allgemeinen Himmelsbeschreibung. Yon 
Hermann J. Klein. Das Sonnensystem. (Braun- 
schweig, 1869.) 


THIS work professes to combine a full account of the 
most recent physical discoveries in astronomy, with an 
exact statement of all those points which are commonly 
met with in handbooks of the science. The present 
volume, as will be ered from the title, deals only with 
the solar system, Certainly it cannot be said to bear out in 
full the promise of the author. We are particularly struck 
bY the ost entire absence of reference to the labours 
of English spectroscopists within the bounds of the solar 
system. Mr. Huggins’s researches on cometic spectra are 
briefly referred to; but bis observations on the spectra of 
the planets are passed over in silence, while place 1s given 
to the comparatively less valuable researches of the Padre 
Secchi on the same subject. We should be far from 
desiring to undervalue the researches of the eminent 
Italian astronomer; but no one who 1s acquainted with 
the circumstances undcr which Mr. Huggins and Father 
Secchi have respectively observed the planetary spectra, 
could think (we imagine) of comparing the Italan with 
the Englsh series of observations. A similar remark 
applies to the solar researches of Father Secchi, which 
have not been made with sufficient dispersive power to be 


fairly com ble with the researches of Mr. Lockyer. 
Yet the labours of the last-named observer are sed 
over unnoti not only in the body of the work, but in 


an appendix, wherein the author treats lally of recent 
solar observations. In a note, a brief and inexact accoun 
is given of Mr. Lockyers discovery that the bnght lines 
of the prominence s can be seen when the sun is 
not eclipsed. After it 18 surprising to find that a full 
account is given of Professor Tyndall’s ingenious theory 
of comets. 

The treatise is one, however, we can on the whole 
recommend, The anangement of the chapters on the 
planets 1s particularly clear and satisfactory. It 1s note- 
worthy that the author, with praiseworthy exactness, gives 
the secular variations of the planetary elements to the 
term involving the square of the time. 

We were inclined to take exception at the manner in 
which Professor Adams’s labours on the planet Neptune 
are left to the very end of the chapter on the planet ; and 
we stu! think that their proper place would have been 
immediately after the account of Galle’s detection of 
Neptune. This, however, ıs perhaps a small matter; and 
the statement of the relative claims of Adams and Lever- 
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rier is in pleasing contrast with the unjust account which 
some continental astronomers have not scrupled to give 
of the matter. Not only does Herr Klein recognise the 
claims of Adams, but he assigns the just and sufficient 
reason for putting the two astronomers on the same leve), 
that “ Leverrier can no more deserve credit because Nep- 
tune was actually discovered before the end of September 
1846, than Adams can deserve blame because Challis, up 
to that very time, though he had indeed found Neptune, 
had not yet recognised the planet.” 
R A. PROCTOR 

St. Pierre’s Dictlo of Botany.— Nouveau Dictionnaire 
de Botanigue. Par E. Germain de Saint Pierre, avec 
1,640 figures. Pp. 1,388. (Paris: J. B. Balière ct 
fils, 1870, London: Williams and Norgate.) 


WHEN it is recollected that this bulky volume is the pio- 
duct of a single mind, the industry, no less than the 
encyclopedic a EA of its author, stiikes the reader 
with astonishment. Whether it is desirable in the interests 
of science that a publication of this kind should be the 
work of one man 1s another question. The system pur- 
sued in the compilation of cyclopedias, of relegating 
each separate article of importance to the man who has 
paid special attention to that particular subject, has its 
advantages, and what is lost in unity is gained in exact- 
ness and thoroughness. In these days of subdiviston 
of scientific labour, even a man of M. Germain de St. 
Pierre’s vast erudition cannot be the highest authority in 
every branch of his science, and acco ly we find the 
ues of very unequal interest and value. Thus, under 
the head “ Herborisation ” occurs a list of plants gathered 
in the environs of Paris by Cornuti, ın 1635, valuable, no 
doubt, in its way, but altogether out of place in a botanical 
dictionary. On the other hand, so many interesting ob- 
servations have lately been made_on the physiology of 
climbing plants by Mr. Darwin and others, that we turned 
with interest to this volume to acquaint ourselves with the 
newestresearches on the subject. The sr, A 
not ap at all, while under “ Gnmpant” there are just a 
dozen lines, and no reference to any other article. Disser- 
tations on the relative advan of living in Paris and 
in the country like that under “Laboratoire du Botanique” 
might have been altogether spared. Other objections 
might readily be made to the plan of the work. A short 
description of the leading characters of each natural order 
is but the utility would have been increased by 
inserting the Latin names of the orders, with a reference 
from them to the French names, as from Ranunuculacer 
to “Renonculacées,” or from Unibellifere to “Ombelltferes.” 
The selection of a few genera and even species for de- 
scription does not commend itself in the same manner, 
and the selection must necessarily be arbitrary and pai- 
tial. Nevertheless, with these defects, we have in the work 
before us a most useful and valuable cyclopadia, con- 


t! taining an immense mass of information on every branch 


of botany, which cannot fail to be almost a necessary 
book of reference alike to the man of science and the 
student. On those subjects in paiticular in which NI. 
St. Pierre ig an aore authonty second to nonc, 
the work is especially valuable. The illustrations are 
copious and admirable. ° 

A. W. B. 


THE second fasciculus of the twelfth volume of the 
Atti della Societa Italiana delle Scienge Naturals, which 
has lately reached us, contains only two roological papers. 
The most important of these is a systemat® catalogue of 
the testaceous mollusca of the neighbowhood of Spena 
and of its gulf, by Dr. C. T. Canefri, which will be of 
value to the student of geographical distribution. The 
other includes the first gud of South American Cole- 
optera, by Prof. P. Strobel, with descriptions of numeious 
new species by Dr, E. Steinheil. y 
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THE ABUSE OF WATER 


HOSE who have travelled in remote districts, even 
at home, cannot fail to have ienced at some 
time or other a keen sense of the fact that water is one of 
the most peremptory necessities of life, one which Nature 
erally supplies so freely and bountifully that habitual 
iarity with the gift sometimes tends to lessen its ap- 
' preciation. Moreover, the utility of water in various ways 
as a source of power, a means of communication, or a 
material of manufacturing ind , has led to its appli- 
cation for a multitude of purposes besides the daily wants 
of life, and in many cases, unfortunately, this has been 
done in a way thet has been attended ples Wiad se 
consequences as regards the condition of sources 
of water supply. 

To take, for instance, the case of our largest river 
whence the inhabitants of London chiefly derive their 
supply of. water. It became apparent some 20 years ago 
that the condition of the water, resulting from a variety 
of polluting influences, was so bad, that the river 
within the boundary of the metropolis was no longer 
a fit source of water-supply for domestic use. e 
commissioners appomted at that time to inquire into 
and report on the subject, stated as the result of their 
inquiry that they doubted whether the existence of 
o c contamination from town i was then per- 
ceptible in the water of the Thames above the of 
the tidal flow, or that it amounted to a sensible evil 
although, as the main drain of a large and populous dis- 
trict, the Thames was at all seasons polluted by surface 
drainage, and by the sewage of several considerable 
towns, there ge tena a population of more than three- 
laa of a ion T pas jenn of ase river above 

ington. ey support is conclusion by referring to 
the probahility that the large dilution of the with 
the well-atrated water of the river was attended with such 
an effect as to cause the disappearance of impurities and 
their conversion into harmless products of decomposition. 

~ But, at the same time, they added that, since the con- 
tamination of the water by spits Scar not fail to become 
considerable and offensive with the increase of popula- 
tion and the more thorough and general drainage of 
towns, it appeared to them only a question of time when 
the sense of this violation of the purty of the river should 
decide the public mind to the entire abandonment of the 
Thames as a source of water supply, unless, indeed, 
artificial means of purification ai In the meantime, 
be devised and - 
_ Since the date of this report the application of the 
system of water-carriage removal of excrementitious 
material from d has been extended in the towns 
situated in the upper valley of the Thames, and conse- 
ently the discharge of such contaminating material into 

e nyver, a8 sewage, has become more direct and more 
abundant. Hence we find that on several su uent 
occasione the foregoing view of this subject has n 
strongly by other authorities, with the addition of 
warnings the evil, merely a ended before, had 
actually come into existence. us iÅ 1858 the first 
report of the Royal Commissioners on the sewage of towns 
represented the increased pollution of rivers as an evil of 
national importance urgently demanding remedial mea- 
sures, notwl ing the natural agencies at work to 
effect the purification of flowing water. Moreover, the 
influence of water, thus polluted, as a source of disease, 
was earnestly dwelt upon, Their second report, in 1861, 


stated.that the still increasing pollution of rivers had þe- 
come so great and general besides being in some 
instances a nuisance and rendering the water utterly 


unfit for drinking, it was a gen source of serious 
danger of infection for persons consuming even water 
that presented no appreciable sign of such pollution. 

in, in 1864 and 1867 the reports of the Rivers Com- 
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mission, dealing chiefly with the Thames basin. aboyc 
Hampton and of the Lea, illustrated very forcibly the 
abominable effects of the discharge of sewage into these 
rivers, which are the chief source of metropolitan water 
supply. Referring to the spontaneous purification of 
flowing water by atmospheric oxidation—alleged by some 
to be adequate to render polluted water free from an 
objectionable character— these, reports state that, thougn 
the process tends to purification, it 18 no sufficient guarantee 
for the water being purged of injurious sewage taint p— 
that, though the water supplied to London usually com- 
tains but a very limited amount of organic impurity, even 
that fact is, under existing circumstances, no satisfactory 

und of assurance that the metropolitan supply of water 
1s wholesome, or that the London drinker of water may 
not be drinking with it some remnant of the filth of éther 
towns, 

The report just issued by the Rivers Pollutiqn Com- 
mission reveals the existence of a still more frightful state 
of rivers in the man ing district of cashire, 
where the pollution of the water has reached such an 
extent that, as compared with the Thames at London 
Bridge, the rivers are in several instances mere open sewers. 
That such should be the case is not indeed surprising, 
when it is considered that in this locality there is an 
enormous demand for water for all kinds of industrial 
a that the water generally becomes fouled by 
such use; and, moreover, that the population has, in some 

increased fourfold during the last seventy years. 

is latter circumstance has a much greater influence as a 
canse of pollution than has been supposed; but the effect 
of the use of water for manufacturing purposes alone has 
been, in the words of the Commissioners’ eka absorb 
the whole of the stream, which is the outlet of the drainage 
of the country, and to apply it to manufacturing purpose 
solely, 30 as to throw out of sight altogether the right of the 
dweller on the bank of a stream to the use of the water 
of that stream, and, gradually, to assume that the extent 
of the evil, or the magnitude of the profits which arise 
from the aéuse of water in various processes of manu- 
facture, is sufficient justification of the course followed 
up to the present time.” í 

The Lancashire rivers present a iar form of pollu- 
tion, resulting from the discharge of manufacturing refuse 
into them. Among the materials thus introduced into river 
water is arsenic, which is largely used in the calico-printing 
works, The foul water running from one company's works 
was found to contain as much as ‘o42lb. of arsenous acid 
in I lb. Several of the rivers in the Mersey and 
Ribble basns are thus becoming contaminated with 
arsenic; and tho it er — arsenic is, im 
some respects, ually got ri and deposited in the 
mud, this probably is da the case, Ai is algo 
contributed by amine colour works and woollen manufac- 
tories, In the latter case, its source is ultimately the 
iron pyrites now so largely used for making sulphuric acid. 
Taking the quantity of pyrites imported for this purpose 
to be 400,000 tons a year, and the amount of arsenic it 
contains at a moderate average, we thus import 1,600 tons 
of arsenic, of which, there is reason to believe, a large 
proportion ultimately finds its way into our rivers and 
streams. In its course there it is sometimes met with m 
ee ee and in the soda-ash used 
for them. In this way it is met with m London 
sewage at Barking to the exent of ‘oo4 parts in 100,000, 

The Commissioners do not take an alarmist view of 
this wide distribution of arsenic, for since they find it in 
appreciable quantity in the rain falling in London, they 
consider it would be met with in the case of most 
large towns as derived from coal smoke ; but they suggest 
that care should be exercised in alkali works to prevent its 
ey. introduction into manufactured products, and 
they consider that might be easily done. 

As regards that pollution of rivers which is due to 
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admixture of human excretal refuse with their water, it 
has long been maintained by the local authorities of many 
parts of Lancashire that the evil was less in that district 
than elsewhere, in consequence of the system adopted 
there for dealing with such refuse not affording such 
facilty for its discharge into nvers as the water carnage 
system. On this ground the introduction of the water 
system of sewerage has been strenuousiy opposed. The 
1eport of the Commission, however, dispels this Ilusion by 
evidence which is conclusive in proving that the use of the 
old form of closets with ash pits, earth closets, &c., affords 
no protection to rivers. From a long series of analyses 
of sewage from towns where such closets and middens 
are used, it appears that, as compared with the sewage from 
towns where water-closets are used, the composition of 
both, are remarkably similar. Besides the nuisance and 
other inconveniences of the dry closet a beet it appears 
that the pollution of rivers is but very slightly prevented by 
it. On the other hand, while the advantage gained by that 
system consists merely in the retention of a small propor- 
tion of the excreta in a state to be available for agriculture, 
the treatment to which that portion is subjected renders 
its value as manure very Moreover, this is usually 
effected only at the e se of great msk to public 
health, and at a cost which 1s on the average double the 
money return obtained. The Commissioners, therefore, 
come to the conclusion that the retention of solid excreta 
in middeng is not attended with any considerable dimi- 
nution in the strength of the sewage, though the volume 
is somewhat reduced. On that ground they consider it 
hopeless to anticipate any substantial reduction of sewage 
pollution of rivers by dealing only with the solid residue 
of excreta. At the same time they point out the fact that 
the discharge of excretal refuse into rivers is not a neces- 
sary part of the water-closet system. 

NAS to the influence of the dry closet system on health, 
the Commissioners refer to the returns of the Registrar- 
Gene.al, and to other evidence, as showing that typhoid 
fever, scarlatina, diarrhoea, and other epidemic diseases, 
commit fearful ravages amongst the populations exposed 
to the pestiferous influences it exercises, and they express 
the opinion that to it may be attributed much of the 
responsibility for the high death-rate of South Lancashire 
towns, They have, however, been unable to obtain con- 
clusive evidence of this owing to the incompleteness of 
the health statistics, They express astonishment at the 
frequent inability of Health Boards to inform them of the 
death-rate in their districts, still less to give information 
as to icular parts of them. 

It is a very general opinion’ of medical men that the 
presence of an extremely minute amount of organic im- 
purity may, under certain obscure conditions, render 
water unwholesome, and capable of causing or propagat- 
ing disease, especially if that impurity be of animal origin. 
Sewage is the source from which such impurity is most 
likely to originate in a y dangerous form, and it 
appears the amount capable of causing injury may be sp 
small as to have no influence on the outward appearance 
of the water. To the smell, sight and taste all may seem 
innocuous, and yet there may be present an infinitesimal 

rtion of substance rivalling in potency the most viru- 
ent poison, 

That water subject to such contamination is thereby 
rendered unfit for human use, and repugnant to every 
sense of decency, can, it is believed, require no arguments 
to be admitted. That the use of such water is, more- 
over, dangerous and unwholesome, would seem to be sug- 
gested by a knowledge of the changes which excretal 
refuse naturally undergoes, and of the circumstances at- 
tending those changes. The medical officers of Her 
Majesty’s Privy Council, after specially studying numerous 
ingtances of the outbreak of pppoe fever and cholera, 
have almost invariably found that the prevalence of these 
and other epidemic diseases was accompanied by the use 
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of water that had been polluted with drainage from cess- 
pools or sewers. But at the same time it has been im- 
possible to detect or demonstrate, by chemical analysıs, 
the presence in the water of anything to which a ela 
fluence or the production of disease can be ascribe. 
This fact, however, does not in any decree, afford a ground 
for regarding the water as free from suspicion. Such 
reasoning would apply with equal force to sewage itself, for 
chemical analysis does mot indicate the presence in it of 
anything specially noxious, 

t has indeed often been alleged that if sewage be 
mixed with twenty times its volume of river water, the 
organic matter which it contains will be oxidised com- 
pletely while the river is flowing a dozen mules or so, 
Considering the :mportance of the subject, it is su: prising 
that this assertion, ae confidently made in many 
instances, should hitherto have rested upon no more solid 
foundation than mere opmion. But at last the test of 
positive inquiry has been applied by the Rivers Pollution 
Commissioners. The composition of the water of the 
Irwell, the Mersey, and the Danven at various points in 
the course of these rivers has been ascertained with due 
regard to complications introduced by the influx of unpol- 
luted affluents. The results have shown that when the 
temperature is not above 64° F., a flow of from 11 to 13 
mules produces but little effect upon the organic matenal 
dissolved in the water. Examination of the gases dissolved 
in water containing an admixture of sewage’ led to the 
same result, Lastly, expermments devised to augment the 
effect of atmospbenc oxidation on such water, so as to 
represent a flow of from 96 to 192 mules in a river at the 
rate of 1 mile an hour, showed that the reduction of organic 
carbon in the water amounted to only 6'4 and 25° per cent, 
that of organic nitrogen to 28'4 and 33°3 per cent., though 
the temperature was 68° F. Thus whether we examine 
the organic pollution of water at different points of a river, 
or the rate of disappearance of the organic maternal of 
sewage mixed with water and agitated in contact with air, 
or the rate at which dissolved oxygen disappeais in water 
E with 5 per cent. of sewage, we are in each case 

ed to the inevitable conclusion that the ondation 1s very 
slow—so slow in fact that it is safe to infer there is no 
river in the United Kingdom long enough to effect the 
sal hg transformation of ye ates that way. 

ese results are further confirmed by evidence as to 
the state of the rivers in the Mersey and Ribble basins ; 
they are consistent with the opinions of chemists, and 
they aie opposed only by dogmatic assertions destitute 
of proof. 

o illustrate the extent to which the polluted state of 
Lancashire nvers is a disadvantage to manufacturers, the 
Commissioners state that thirty-nine of the firms who are 

ing on different branches of trade in the basins of 
the Me and Ribble, estimate the benefit they would 
derive of the mver water were fit for their use at no less 
than 191574. a year, while one calico-prnting firm 
estimates the gain to them at 3,000. a year. The number 
of manufacturers who have given these cstirfates form 
only a small fraction of the total number in the district. 





MAGNETIC AND SUN SPOT PHENOMENA 
. , FOR FEBRUARY, 1870. 


(As recorded at the Kew Observatory.) 


O5 February Ist about 5 p.m. there occurred a very 

considerable disturbance of the three magnetic 
elements, which lasted until about 2 o’clock in the carly 
moming of the next day. The tendency ofthis disturbance 
was to diminish the declination and the horizontal force 
while on the other hand the vertical force was increased 
during the fust half of the disturbance and diminished 
dunng the second. The oscillations of the declination 
were very large. The disturbance was accompanied with 

s 
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an aurora, which was widely observed, and also with 
earth currents affecting the telegraphic wires, From the 
appearance of the traces one is inclined to associate the 
aurora and earth currents with the oscillations of declina- 
tion rather than with those of the other elements, 

On February 11, a httle after 6 p.m, another distu b- 
ance took place, which continued more or less for thirty 
hours. As in the previous case the oscillations of the 
declination were most marked, but these were not so 
excessive as for the previous disturbance. An aurora 
was visible at 8 50 p.m. of February 11, and one was said 
also to have been observed on February 12. 

The following is the record of sun-spots derlved from 
the pictures taken :— 


Febiuary 5 ... 4 small goups 2 ones 

ij eee i ake ae teu ie 
ls 8... 5 a 2 large, 1 very large 
v» TO. 3 y 4 large, 1 very large 
ae Garr: i 2 
ee E. i 1 luge, 2 very large 
»y | 20..7 n” I large 
3 ar. 5 $3 I lage 
” 22... § n 
n” 34 -4 3% 
n 2 r. 3 1? 
» 4 s$ 








THE EXISTENCE OF MAN IN THE TER- 
TIARY EPOCH 


[N the Bibliotheque Universells et Revue Suisse for the 
15th February, M. Favre, in an article on the above 
subject, remarks that for some years the discovery of 
traces left by man of the pre-historic age on the earth 
have multiplied with a rapidity only explicable on the 
supposition that the population inhabiting a certain region 
of the globe was formerly abundant, and that numerous 
observers have recently applied themselves to the subject 
with extraordinary energy and zeal, He takes up the 
question whether the age of stone does or does not extend 
back to the tertiary period, and he thinks it will prove 
interesting to give a résumé of the various observations 
tending to show that man inhabited’ the earth at an epoch 
anterior to the great extension of the glaciers southwards, 
and during the tertiary epoch. On @ priori grounds no 
hanna 1easons can be advanced against the existence 
of man at the latter por The temperate rone was then 
somewhat warmer at present, and the temperature 
of Greeenland and Spitzbergen sufficiently agreeable to be 
adapted to the development of terrestrial mammals. But 
it is difficult to represent the duration of the period that 
elapsed between the end of the tertiary deposits and the 
termination of the Sade epoch. The portion of the 
taternary period characterised by the enormous erten- 
sion of the glaciers was very protracted, and many ages 
must have elapsed before the lacie of the Alps were so 
as to be able to transport erratic boulders to the 
height of £352 metres on the fura (near Soleure), and the 
glacier of the Rhone approximated the Rhine, or perhaps 


even reached it by across the caatons of Valais, 
of Vaud, of Frei , of Berne, of Soleure, and of 
The form of thé ’g surface must have presented to the 


eye of such old world inhabitants a very e aspect 
from that exhibited at present, and if they y existed 
in the middle tertiary period, they would have been con- 
temporary with the upheaval of the Alps, and with an 
almost entirely distinct flora and fauna. Under these 
circumstances man would have to be included amo 
‘the creatures who have suivived two geological perio 
M. Favre then proceeds to review the evidence that 
has at present been collected, embracing the follow- 
ing points :—First, the observations of M. Desnoyers 
in 1863 made at Saint-Prest near Chartres, but eared 
(1848) known to M. Boisvillette, and (1860) to MM. 
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Langel and Lartel. Here, in a pliocene formation, were. 
found the bones of tine lebka meridionalis, Hippopota- 
mus major, Equus aruensis, Cervus carnulorum, and 
two other ies of Cervus, Bos, Trojonotherium 
Crvieri (a kind of AF beaver), striated in such a 
manner as to convince Desnoyers that the markings 
were the effects of the handiwork of man. This con- 
clusion has, however, been contested by Sir C. Lyell; butin 
1867 arrow or lance-head flint jnstruments were found in 
this spot by ML Abbé Bourgeois, one of which appeared 
to have been subjected to the action of fire, though this 
might have resulted from exposure to forests burning by 
the action of ee Soon afterwards M. Delaunay 
discovered markings of an analogous nature to the 
former, on the bone of a Halitherium at Pouancé (Maine 
et Loire) in a miocene formation containing the bones of 
Dinotherium. About the same time M. Bourgeois jae) 
simular flints in a still older formation (the calcareous 
strata of Beauce) at Thénay, and at Billy near Salles-sur- 
Cher. Some differences of opinion exist as to whether 
these flmts are really worked by the hand of man; but 
the majority of those who have seen them, and are com- 
tent to ju is decidedly in favour of that view. 
evertheless, M. Fraas observes that he has himself seen 
a lamina of silex become detached from a mass by the 
action of the sun’s rays alone in Egypt; Livingstone 
and Dr, Wetzstein seem to have observed similar phe- 
nomena; and a- point that now demands intelligent 
observation is the greater or legs similarity such - 
ments detached by natural causes bear to the flint instru- 
have been detached. 
He refers also to two fragments of the jaw of a RArxo- 
ceros pleuroceros found in the lacustrian chalk of 
RY and which appear to have been grooved by 
man, which, however, he admits to be doubtful ; and to 
the observations of Whitney in California, which tend to 
show the existence of man anterior to the glacial epoch 
and to the period of the mastodon and elephant, at an 
epoch since which vertical erosion of the surface has 
taken place to the extent of two or three thoysand feet of - 
hard and isable rocks. Finally he refers to the 
observations of M. Issel in Piedmont. . 


MODIFICATIONS IN THE CONSTRUCTIONS 
OF THE NEST OF THE SWALLOW 


[5 the tenth number of the Comptes Rendus for the 
ent year, is a paper by M. Pouchet, on the Modifi- 
cations of the Nests constructed by the common Swallow, 
(Hirundo urbica Linneus,) in which he remarks that it is 
evident the mode of life of certain animals, far from being 
persistent and invariable, und modifications under 
different terrestrial conditions, and that, in many instances, 
their habits are different from what they were in former 
agos, Spallanzani indeed remarks in one of his remark- 
e memoirs on the swallows, that the shape and 
giructure of the nests of birds are interesting features in 
their history, and ee constructs its habitation 
on a plan peculiar to itself, which never changes, and is 
continued from one generation to another. And this 
opinion is shared by many naturalists; observations, 
however, when sufficiently close and attentively made, 
show that it is erroneous. We do not indeed see any 
modifications of those of their habits which are associated 
with their biology, so that the arboreal species seek to 
form for themselves a subterranean nest, or rear their 
ung ones in dwellings adherent to the coigns of our 
haa but it nevertheless is ascertained that in a succes- 
sion of ears, each learns to improve the construction of 
his venience Certain birds work up only the products 
of our own handiwork, and would necessarily employ: 
natural substances if these were deficient. Thus, as may 
be seen in the museum of Rouen, the Loriot of Euro 
sometimes forms its nest with ends under the 
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_ branches of trees, which cannot possibly be the natural 
ethod. For several centuries the common swallow 
as disported itself in our crowded cities, and with its 

friendly masonry attached itself to our houses. The 

chimney swallow, sull more familiar and audacious, 
often builds in the smoky shafts of our domiciles, or 
even in the noisiest factores, undisturbed by the din or 
the fires or the movement around them. Such habits must 
form a strong contrast with those of their predecessors in 
times long gone by. en we ourselves wandered un- 
tutored savages in the prehistoric times, or when still 
later we constructed lacustrine towns, or megalithic 
monuments, the habits of the birds can scarcely have been 
identical with those of to-day, for such human edifices 
afforded little security or shade. They must then have 
built amongst rocks. Nearly the same remarks apply to 

_ the storks, which have not remained stationary, but have 
preferred to their less commodious dwellings those offered 

to them by man. These changes in the industry or the 

manners of birds are perhaps even more rapid than we 
might at first sight suppose ; and M., Pouchet’s observa- 
tions have demonstrated to him that notable improve- 
ments have been adopted by swallows in their modifica- 
tion during the first half of the present century. Having 
directed a number to be collected for the purpose of 
having drawings made from them, M. Pouchet was 
astonished to find that they did not resemble those he had 
collected some forty years ago, and which were still pre- 
served in the museum of Rouen. The present generation 
of swallows have notably improved on the architecture of 
their forefathers, amongst those still building ın the 
arches and against the pillars of the churches. Some, 
however, still adhere to che old methods, or such nests 
may possibly have been old ones which have undergone 
reconstruction, In the streets, on the other hand, all the 
nests appeared to be constructed on the new method. 

And now for the differences observed. The old nests 

show, and all ancient wnters as Vieillot, Montbrillard, 

Rennie, Deglaud, &c., desmiibe the nest of the house- 

swallow as globular, or as forming a segment of a spheroid 

with a very small rounded opening, scarcely permitting 
the ingress and egress of the couple that inhabit it’ The 
new nests, on the contrary, have the form of the quarter 
of a hollow semi-oval (le quart d'un demi-ovoide creux), 
with very elongated poles, and the three sectional sur- 
faces of which adhere to the walls of edifices throughout 
their whole extent, with the exception of the upper one, 
where the orifice of the nest is situated ; and this is no 
longer a round hole, but a very long transverse fissure 
formed below by an excavation of the border of the 
section, and above by the wall of the building to which 
the nest ıs attached. This opening has a length of nine 

or ten centimetres and a height of two centims. M. 

Pouchet considers this new form affords more room for 

the mmates and especially for the young which are not 

SO ae whilst they can put out their heads for a 

mouthful of fresh air, and their presence does not intar- 

fere with the entrance and exit of the parents. Lastly, 
the new form protects the inhabitants of the nest better 
than the old one, from rain, cold, and foreign enemies. 


THE ROTUNDITY OF THE EARTH 


RECENT number of the Freld contains an account of 

a very amusing investigation which has been recently 
conducted on the Bedford Level to settle the question 
whether the earth is a globe or not! It appears that 
a Mr. Hampden threw out a challenge by which he 
offered to pay Soo/, to anyone who would prove the 
rotundity, which challe has been taken up by Mr. 
. A. R. Wallace, who has lodged a similar sum with the 
Editor of the Fisld. To test this point, six mules of 
tHe Bedford Level were used, three si each 
13 feet 4 inches above the water level, being put up 
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three miles apart. Mr. Wallace asserted that if he were 
correct the central signal would appear clevated about 
feet above the line joing the other two; Mr. Hampden 
olding, of course, that they would all be in the same 
straight line. It is needless to say what the result was, 
but we now come to a part of the story which is not 
so amusing, and here we quote from the Freid :— 


Both Mr. Hampden and Mr. Carpenter assented to the 
details of this experimentan our presence as concinstve, although 
we regret to say that Mr. Carpenter all his opinion was 
founded u eory alone, and that it never, 2s far ns 
he knew, seen el Now, the fact really ls, that in a little 
treatise publahed t Parallax,” and which we have now in 
our possession, with Bir, Carpenter's name on the title-page, 
in his own handwnting, an experument similar in its nature 1s 
described as having been made on the very same piece of water 
as that on which we were then occupied, with a result exactly 
the reverse of that which recently occurred. AL. Carpenter 
was, in fact, to decide a apie question of which 
he and his principal professed to practically ignorant, 
although it was in print on the anthority of the head of their 
sect that it hed alrendy been tried in the same locality; and 
this must kove been then known to Mr. Carpenter, and has 
since been admitted by Aisi tn eur presence. The frath 
and perfect fauness of Mr. ter were not, therefore, quite 
of the nature we then believed them to be, and we bave no 
hesitation in affirming that he was a most improper n to 
be selected to act as referee in such a matter. ‘The deception 
was, to way the least of it, ‘‘unscientific;” yet Mr. Carpenter 
and his master, “Parallax,” both piofess to be ardent iff the 
cause of science; and that it hes iecoiled upon their heads 
Can cause no regret to anyone who values the truth 


Although the diagrams of what was seen by the tele- 
scopes used at both ends, and acknowledged to be coricct 
by Mr. Carpenter and Mr. Hampden, show the central 
signal more than 5 feet above the lne of the two extremes, 
these gentlemen coolly claim the Meats and threaten to 
bring an action against the Editor of the Freld (who was 
appointed umpire by Mr. Hampden himself) for fraudu- 
lently deciding against them. 


LETTERS TO THE EDITOR 


[Tke Editor does not hold himself responsible for opinions expressed 
by kus Correspondents, No nolue is taken of auonyutous 
commen ications. | - 

On Prof. Tyndall’s Exposition of Helmholtz’s Theory 

of Musical Consonance 


In NATURE for March 3 you published a letter of mine, in 
which I stated that the expomtion of Helmholts’s theory of 
musical consonance given in Prof. Tyndall’s lectures on Sound 
was both ‘‘iadically different from the orginal, and erroneous.” 
I supported my assertion by a senes of aguments which, both to 
yale and to other competently informed peisons, appeaied 
conclusive. 

Piof. Tyndall has taken no notice, Ee 
letter, although he has since its pub 
columns on another subject. 

Your readens, as well as myself, are swely justified in calling on 
ae hers either to rebut my argument or admit my conclusion. 
Tnnity College, Cambndge, March 29 SEDLIY TAYLOR 

[Prof. Tyndall's Lectures on Sound have been tihanslated mio 
German, and the following is a verbatum copy of the “ Vorwort 
des Herausgeber” :— 

“Die Vorlesungen welche Here Tyndall als Nachfo der 
grossen Natofforscher Davy und Fauaday m dem Winter- 
monaten vor den gebildesten Kreisen Londons in der Royal 
Institution uber die verschiedenen Thelle der Physik muhalten 

flegt, haben in England allzeitige Aneikennung gefunden. 

err Tyndall bemtzt in ungetwohnlichem Guiade die Gabe, 
durch die gluckliche Vereinigung einer eben so klaren wie cle- 
ten Darstell mut RENAE N ersonneñen und en- 
Veisuchen selbst die schwierigeren Lehren der Phymk dem 
gebildeten Publikum lich zu machen, Eme Herausgabe 
seiner Vorlesungen in deutscher Bearbeitung durfte desshalb auch 
bel uns nicht wemg rur Verbrei physikalischer Kenntnisse 
in welteren Kreisen beltragen. ie .Unterzeichneten haben 

a 


bhe or private, of my 


cation written in your 
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daher, wie schon früher die TaS uber die Wirm 
auch jetzt die vorliegenden Vortrage den Schall unter 
besonderen Aufsicht ubersetzen lassen, und die Drack einer 
Durchstcht unterzogen, damit anch die d e Bear- 

baiting den Werken ihres Freundes Tyndall nach 
Form und t moglchst entsprache.—H. HELMHOLTI, G. 
WIEDEMANN.” 

ele cae, having pan ce Tr dm. 
Dissonance incla hends of 
holtz himself, not only out protekt or correction, bat with 
the foregomg expression of opinion, it does not seem likely that 
any serious has been done. ] 





Apparent Size of Celestiel Objects 


ABOUT fifteen years ago I was looking at Venus through a 
oe ee Venus then being very near the Moon and 
of a crescent form, the 


line across the middle or widest part 
of the crescent being about one-tenth of the planets diameter. 
it ocared to me tS be a good opportunity to examine how 


a ener a a objects. Venus throagh the tel 
with a ying power (speaking from memory) of 135, 
looked about the mre of an old guinea, £2, of a crescent cut 
off from that com. The Moon, to my naked eye, appeared 
the size of a dessert plate. Having fixed thai apparent 
dimensions in my mind, I adjusted the telescope so that with 
one eye I could see Venus rough the telescope, and with 
the other the Moon without the telescope, and cause the 
images to over I was greatly surprised to find thet Venus 
instead of being about one-sixth of the diameter of the Moon 
was rather more than double its diameter, so that when the 
ad belan was made to bring the upper edge of the Moon 
ee P E a a a 
ode edge of the Moon fell short of the middle of the 
crescent, a very palpable demonstration of the fallacy of 
pussies ab alte: when there-are uo cleans GF coniparan. 

On another ee a lady was looking at Jupiter through 
my telescope, ee ee oe 
it "for one easel T 140, o my question, what difference she 
observed in the sire of the she answered, I see no 
difference in sire, but a good deal in tness, Here the area 
of the one image was more than five times that of the other. 

The fallacy of guesses at size without objects of comparison is 
most strikingly shown in the ordmary expression of an ignorant ob- 
server lookin roi tot ge opal Sed lass. If you ask, as 
I bave often optics whether he 
Peonio any di renee tel gles between an object, say a hoise 
ora cow, seen with or withouta telescope, he will always answer 
No, but it (the telescope) pee it much nearer, This, of course, 
1s really on admision of increased magnitude, but the ciara: 
is unconscious of it; e horse to him is as big as a horse, no larger 
or smaller, whatever be the distance. 


saree assistance which may be aS iret fem nea er 


ce of the optic axes alluded to by your dent 
TR may be something when we know what the object ia ie 
peat RAPE and fro, but if the ob 
and there be no standard fea tka 1 Aone waned ae any 
ee ee ee 
all objects had never been seen but at one and the 
meme Laan, than a cbervrlokng at a given o oct without 
any extens] standard of comparison, woul make a 
fair at its mire, for the picture on his eine wkd bare 
a defmite size, and his mind would estimate it by relation to 
other pictures of known objects which he bad seen at other 
times ; but as we see all the objects with which we are familiar 


at all depiees of diftance, we have no standard of comparison 
for an image on the retina, e 
The common tasmagoria effect where « figure appears to 


advance or e from us. an ma thong ali doas not its 
P e a a uslons produced by 
resenting things as sre denn adar eea a a 

ch have become nea and habit interprets the vision. 
Seif ode lis on back in a field, and throwing the head 


back, look at trees or houses, th Se ree he ia 
the zenith, becanse when we ordinarily k at the remith the 
head is thrown back. 


Is the apparent size of the Sun or Moon, as expressed in com- 

‘mon parlance, an more than a reference to some standard 

E we Have eal and which, not having any means 
e] - 
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of rectifying, we assume. To ma the Moon at an altitude of . 

45° is about 6 Inches in diameter ; etek ee ey id 
afoot. If I look ER EA G 

power (say 10 or 12 diameters ae as to leave a fair : 

the field, the Moen gall’ 6 cb m demele, 

visible area has really increased a hundred-fold. 

Can we go further than to say, as has often been sald, that all 

magnitude rs relative, and that nothing is great or small 


by co ? W., R. GROVE 
115, Harley Street, April 4 ° 


An After Dinner Experiment 


SUPPOSE in the experiment of an ellipsoid or spheroid, referred 
to in my last letter, rolling between two parallel horizontal 
planes, we were to scratch on the rolling body the two equal 
similar and opposite closed curves (the so-called), traced 
upon it by the succesatve axes of mstantancous solution; and: 

er, that we were to cut away the two extreme seg- 
those tracings, retaining only the hgrrel or 
middle and were then to make this barrel roll under the 
pit ues Ge Gani eet ae eee e 
two fixed planes as o METET T, Imagine a body 
of any form whatever by and rolling under the action 
of friction upon these two edges between two parallel fixed 

Sep ieee ee ee 
apd direction o pal axes be not displaced, the law of 
the motion of the 7 te relative values of the principal 
napkin crew aoe so rolling, in comparison with the 
relative values of the axes of the ellipsoid or 
the polhods or ro edges 
when a certain condition us 
ratios, the motion will be similar in all respects to that of a 
free body about its centre of gravity. 

That condition (as shown in my memoir in the Philosophical 
Transactions) is, that the nine-membered determinant formed by 
the principal moments of inertie of the rolling sage fe oe 

squares and the inverse fourth powers of the axes of th 

or sokeria stall be to seto—e condition ily 

muished in the case of the spheroid, provided that two out of 
the three principal moments of inertia of the rolling solid are 
equal to one another. 

My friend Mr, Froude, the well-known hydraulic engineer, 
with his wonted i 
experiment of a wine-giass spin 
table or tablecloth upon its base in & arco witout alip 


iain pee this phenomenon must have some connection 
the n referred to in my preceding letter to NATURY®: an intul- 





tive Se a for we need only 
to prevent the Initial tendency of the centre of gravity to rise by 
pressing with a second fixed plane (say a plate or book- 
cover) on the top of the wine and we shall have an excellent 


of the free motion about their centre of gravity of ~ 
that class of solids which have, so to aay, a natual momental 
axis, se, (in the rl paar eel eet ached GA arate ease 


moments of inertia et ae let me call solids 
of this class the centre ee 
and bottom, and 


a dia rE ITE oN Oras a 
Se ee ee TA 

radia, Theseo circles will then 

spheroid, conditioned by the 

of the §pi ; to determine from w 

the ratio of the axes of the originally rpg bt ao mper 

Sot eines a ae blem in conic 

sections ; this being asce:ıtained, the pro 

moments of merha of the represented 

inferred. The itself 

bodies, the condition that ought to connect its moments of ine: tia 

with the axis of the representative im order that the 


port pastu with that 


motion may a free body) uw 
necessarily 
The conclusion which I drew from what es is briefly 


E E a i 
with its centre af gravity midway down, spinning round 

its base and rim in an inclined position between two rough bat 
level fixed horizontal surfaces, TE tere oe Ae oe ee 


remains sensibly unaffected by causes, perfect 
both in space and time, of madonor a ies 
uniaxal solid, as e.g. a probate or oblate pakina lla gk 


equilateral prism or pyramid about its centre of gravity, and 
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. conversely that every possible free motion about its centre of | familiar to naturalists, 


gravity of every such solid admits of being so ted. 
To revert for an mstunt to the general question of the represen- 
sentative rolling ellipsoid, I think it must be admitted that the ad- 


dition of the tme element to the theory and the subsittution 
of a second fixed plane in lieu of a fixed centre, considerably 
enhance the value and give an unexpected roundness and com- 
pleteness to Poinsot’s image of the free motion of rotation of 
a ngid body, of which so much and not altogether unde- 
servedly has been made. Ffom an idea or shadow Pounsot’s 
representation has now become a corporeal fact and reality, as 
if, so to say, Ixion’s cloud, in the moment of fruition, had sub- 
staniified into a hving Juno. I heard the late Professor Donkin, 
of revered and ever-to-be-chenshed memory, state that when as 
a. referee of the Royal Society he first took in hand my pape: on 
rotation, he did so with a conviction that all had already been 
said that could be said on the subject, and that it was a closed 
question; but that when he laid down the memoir he saw reason 
to change his opinion. I owe my thanks to M. Radau and the 
editors of the Annals of the Ecole Normale Supéneure for having 
been at the pains to disentomb the little-known conclunons 
therein contained fiom their honourable place pg teks in the 
Philosophical Transactions. . J. J. SYLVESTER 
K House, Woolwich Common, April 2 


The Principle of the Conservation of Force and 
Mr. Mill’s System of Logic 


WILL you permit me briefly to point out, what has not, as far 
as J om aware, been yet nots important modifica- 
tions of the logical eats of induction resulting from the con- 
sideration in reference thereto of the physical theory of the 
correlation of forces? 

Aa I belleve the subject is now more ilpe for discussion than 
it was when, some dozen years ago, I first began to wok out 
the bearings of the higher results of phywical research on the 

eral theory of causation, logical, and metuphymcal; the 
ollowing questions which, in the course of a correspondence on 
this subject, I submitted to Mr. Mill so long ago as 1863, may, 
peihaps, contain suggestions of thought not unwelcome to some 
students of NATURE. 

“ How then,” I wrote, “do our new views of force affect the 
established themy of causation? Now I would rather, uf you 
will allow me, submit the whole subject mt vely to you, 
than give dogmatically my own thoughts. And, more particu- 
larly, allow me to submit to you these two questions—ist, 
Whether the physical theory of transformation (and identity) 
does not necessitate all such logical of expression, at 


least, as may be implied in the abolition of the conceptions of 


‘‘ permanent causes,” and of ‘‘kinds,” as real and absolute 
enstences? And, andly, whether—“if, as I have endeavoured to 
show, the inductive facts on which are based the principles of 
conservation and correlation lead to such a more general prin- 
ciple as may be thus expressed, existence Aas a - 
mined and ining co-existence,—whether, I say, ‘we are 
not justified in enunciating such a principle as the complement 
of that fundamental axiom of onr piesent logic, ‘every effect has 
a cause’ ?” 

I believe I am at liberty to say that, though affirmative 
answers to these questions would necessitate very important 

in the ‘system of logic, inductive and ratiocinative,” 
Mr. Mull, as to my Sonate” ie a Of ceria 
changes of expression, at least, and generously encouraged me 
in the prosecution of the researches indicated by the second 
question. 

Of the results of these researches I shall here only say that, as 
the axiom, “every effect has a cause,” 1s the foundation of a logic 
which must be distinguished asa Jogic of seguence, the new axiom 
above stated may be shown to be of a lopie of co- 
existence, of which Gomatry as an example. But as to 
this, as to the ae ae of kre implied ım this idea of co- 
existence, and as to ing of this new conception of force 
on the ans with to space of a fourth dimension, 
perhaps I may have another opportunity of ad 


J. S. STUART 
Atheneum Club, March 30 


7 Dust and Germs of Life 
PROF. TYNDALL’S exceedimgly in ing article in No. 20 
ee 


of NATURE seems to me to leave a fact very 


LENNIE 





It is well known that collections of 
natural history, saya Herbarium or an Entomological cabinet, 
will, of left undisturbed for a number of years, and unpoisoned, 
become mfested with ammal hfe, chiefly Acan and luve of 
Coleoptera; and that the surest way of preventing such 
attacks is thorough ventilation. Now if the fl matter 
in the air settles so readily after only a few days’ stiliness, os 
Prof. Tyndall’s experiments seem to indicate, and does not even 
enter mto an uncorked flask, it is out of the question that it can 
penetrate through the keyhéles or chinks of onr cabinets. Setung 
aside the theory of spontaneous genmation, we are then forced 
to the conclusion that this life must amse from germs alrendy 
existing in the specimens when they are presenvexl, or in the 
very limited amount of atmosphere orginally confined in the 
cabinet. Is either of these explanations tenable? A suong mgu- 
ment against the former alternative seems presented by the fact 
that, as far as I am aware, the same species of Acarus infeats planis 
in a Herbarium brought from the most widely diverse locahucs, 
an inland meadow or the seashore, the plains of England o1 the 
Alps of Switzerland, Can any of your physiological rendes 
throw light on this subject? a 





Catkins of the Harel 


WHILE looking at some harel bushes to-day, I noticed that 
where the red tuft of stigmas was protruded, the male catkins 
adjacent on the same twig were immature; while, on the other 
hand the stigmas had fallen, and the fruit was already swelling, 
whee the scales of the male floweis were open to show the 
stamens. 

A week or two back (in another locality) I could not fitd a 
single female catkin which had not lost its stigmas; while 
nearly all the male catkins had opened, and many had shed their 

len. 

Is this always the case with the hazel? If so, ıt would bea 
striking illustation of Darwin’s aphornsm, ‘‘Natwe abhors per- 

self-fertilisation. ” 

T ought to add, that my observations me not confirmed by the 
illustrations ın the books to which I have access, namely, Balfou’s 
‘í Class Book,” Lindley’s “School Botany,” and Lemaout and 
Decaisnes’ “Traité de Botanique.” In all these, a female catkin 
with its tuft of stigmas is represented on the same tuig as q 
bunch of fully developed male catkins. 

Wal some one se Se experience inform me if I am in 
error as to the above ? Marcus AI, IIARTOG 

University College, London, March 24 





ANCIENT BRITISH LONG BARROWS 
II. 


‘THE chambered long barrows of North Wilts, Somer- 
set, and Gloucestershire differ, as a rule, but slightly 
in external form from the simple or unchambered “one 
barrows of South Wilts and Dorset. They are, however, 
generally of somewhat smaller dimensions, being from 
about 120 to 200 feet in length and from 30 to 60 fect in 
breadth. The side ditches characteristic of the uncham- 
bered barrows are seldom to be met with, but the margin 
of the grave-mound is, or rather was, usually defined by a 
low wall, built of loose tile-sha fragments pf oolitic 
stone, In some cases, as at West Kennet (see fig. 1), 
there is gpod evidence that the mound was originally 
surrounded by @ series of obelisks of sarsen stone, the 
intervals being filled up with the usual, dry walling just 
descnbed. Sometimes, too, e monoliths or tnliths 
are found at the broad end of the tumulus. As 
onentation, or position in reference ta the points of the 
compass, the direct! ion of east and west commonly ob- 
served in the simple barrows prevails in four out of five 
cases with the chambered barrows ; and as in the former 
class of monument the interments were_at the eastern 
end, which is also the higher and broader so likewise do 
we find that the stone chambers or cists occupy the same 
position ın the chambered barrows. 
In internal gavage the chambered banows exhibit 
many varieties, but three principal types are recognised 
by D . Thurnam, ag | those in which the chamber 
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opens into a central passage or covered way ; (2) those 
with chambers opening externally; (3) those containing 
cists instead of chambers. The essential distinction 
Between a chamber and a cist is, that the former is entered 
by a lateral aperture, whilst a cist can only be opened by 
Vere the covering stone from above, The views and 
plan in bgs. 4 and 5 of the chamber and gallery of the 
great tumulus at West Kennet already alluded to will 
show the reader at a glance tlfe nature of the simpler 
specimens of the first and most. characteristic of 
structure. It is only necessary to add that the West 
Kennet chamber was covered by three very large blocks of 
susen stone, and that its dimensions were as follows: 
length 8 feet, breadth 9 feet, height 8 feet. Some of the 
barrows of the first type—as, for example, those of Stoney 
Littleton and Uley—are of much more complicated in- 
ternal structure than that of West Kennet; but they all 
possess 1n some form or other the central gallery or avenue, 
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Every one familiar with the surface geology of the two- 
districts will, however, at once admit the validity of Sir 
Richard Hoare’s statement, that the absence of the stone 
structures in the South Wiltshire long barrows is simply 
due to the want of the necessary material, Referring 
in connection with this subject to the South Wiltshire 
Downs, Dr. Thurnam writes :—“ Scattered blocks of 
silicious grit or sarsen stone are indeed found here and 
there on the surface, but they*are neither numerous nor 
large enough for this purpose. In North Wiltshire and 
the adjacent part of Berkshire the case is different, and 
sarsen stones of large dimensions and in great numbers 
are found in the hollows of the higher chalk downs. 
From these were derived the immense stones of the 
circles and avenues of Avebury ; and as most geologists 
and antiquaries believe, those out of which the great 
trilithons, and mortised uprights and imposts of Stone- 
henge itself, in South Wilts, were formed. e 
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FIG. 1—LONG BARROW AT WEST KERAHET (FERISTALITHS AMD WALLING RESTORED) 


ingeniously supposed by Nilsson to be the homologue of 
the ao the sat which probably served as the 
first d g-places of man. 

It must not be supposed that chambered barrows are 
confined to North Wilts, Somerset, and Gloucester- 
shire ; but those in distant counties appear to differ from 





sepuichral stone ber. 
name of “ Wayland’s Smithy,” though situated in Berk- 


shire, is close tọ the confines- of North Wilts, and was 
originally covered by a true long barrow. Dr. Thurnam 
surmises that the barrdw was rem or at least the 
chamber disclosed, at an early date, as he finds that the 
name “ Welandes Smiththan” was applied to it so long 
o as the middle of the tenth century, a name very un- 
ely to have been Pe so long 9s haa barrow ee 
It might seem at ight that resence of mega- 
lithic chamberwn the sad tet North Wilts, See aad 
Gloucestershire is a characteristic whjch entirely differen- 
tiates them from the simple earth mounds of South Wil 
and that we should be warranted in assigning the two 
. Classes of monuments to different peoples, or at all events 
. to different stages in the history of the same people. 


The implements and pottery of the chambered barrows 
agree very closely with the specimens derived from the 
simple earthen tumuli. The infiequency and rude cha- 
racter of these obj especially when com with the 
comparatively abundant and highly-finished weapons and 
tools yielded by the chambered tumuli of Scandinavia 





FIG, 3 -FROM FYFIELD LONG BARROW 


and Brittany, are sufficiently remarkable. Perhaps the 
fact that our chambered barrows have been so generally 
searched by treasure-huyters in various ages may serve 
to some extent to explain the almost entire absence of 
pee stone implements, Such objects would probably 
ve attracted the attention of persons of that class; 
the ruder objects, having no value in their eyes, would- 
be left inthe tombs. The delicate leaf-shaped arrowheads 
alluded to in our former article as found in unchambered 
tumuli also occur, though rarely, in the chambered 
barrows. Fig. 3 will show that the manufacturers (whoever 
they may have been) of these weapons were 
of no mean skill in the fashioning of flint; and it may 
be allowable to infer from the rarity and ection 
of these objects, as contrasted with others obtained from 
long barrows, that they.were obtamed from tribes in a some- 
what more advanced of civilisation, Itisa pa eee 
circumstance that all the leaf-shaped arrowheads have 


April 7, 1870] 


‘one or both ends broken off. The breaking of the point 
of the dead warrior’s spear was probably a solemn 
ceremony, and contrasts bly with repulsive funereal 
practices to which we shall yresentle refer. 

The bones and teeth of animals apparently used for 
f are found in considerable numbers, e remains 
of Bos longifrons and Cervus slaphus are, however, less 
frequent Gea in the unchambered barrows, whilst those 
of the wild boar are much*more abundant. 

We have already in our first article alluded to the im- 
portant evidence which the critical study of the human 
remains from the long barrows is calculated to afford us 
but in our remarks thus far we have purposely refrained 
from entering into the details of this subject. Although 
certain of the chambered barrows have afforded numerous 
skeletons, these monuments have been so frequently 
disturbed by treasure-seekers in bygone times, that our 
information as to the mode of interment is not so satis- 
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FIG 4.~-YISW IN THE CHAMBER, LOOKING THROOGH TEX ENTRANCE 


factory as could be wished. There seems, however, to hẹ 
little doubt that the bodies were placed round the % 
of the chambers in a crouching or squatting posture, a 
favourite attitude for the d both among early races 
and existing savages. The primary interments in the 
simple unchambered barrows consist either of a single or 
two separate skeletons, or of a number of bones promis- 
cuously interred. In the latter case the bones are 
frequently found huddled together in so narrow a compass 
as to preclude the idea of the corpses having been buried 
entire. This is most reasonably accounted for by the 
practice known to prevail among savage races of burying 
the dead in or near their huts,and subsequently disinterring 
the bones for the purpose of b ing them in the cemetery 
of the tribe. Canon Greenwell, so well-known for his 
lorations in the Wolds of Yorkshire, thinks that some 
of the bones from long barrows examined by him indicate 
the horrible practice of cannibalism. r. Thurnam 
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endorses Mr. Greenwell’s opinion on this point in the 
following words : « Altogether I see no difficulty in 
acceding to the conclusion of Mr. Greenwell, that in the 
disjointed, cleft, and broken condition of the'human bones 
in many of the long barrows, and especially in those 
examined by him at Scamridge, near Ebberstone, and 
near Rudstone, Yorkshire, we have indications of funeral 
feasts, where slaves, captives, and others were slain and 
* 


eaten.” 
In a large proportion of the long barrows of the South- 
( , many of the skulls have been found to 
be split open apparently by some such weapon as a stone 
axe. The sharpness of ‘he fracture seems to leave no 
doubt that the injuries were inflicted during life, or at all 
events before burial. It is inferred from the frequency of 
these cleft skulls, and the direction in which they are 
split, that they are those of victims immolated at the 
burial of a chief, Sometimes one skull is found uninjured 
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Fia., &-—-GALLENY LOOKING TOWARDS THE CHAMBER 


while all the others are injured. In the light of what has 
come down to us from classical writers of the eustoms of 
Western Europeans at the beginning of our era, we see no 
reason to Youbt Dr. Thurnam’s conclusions on this point, 
although we should have liked to have more precise 
information of the relative number of cleft and uninjured 
skulls in particular barrows. e 

The questfon how far the human remains, more 
especially the skulls, enable us to Uetermine the race 
characters of the people or penpe who lie buried in 
the tumul of Britain, has discussed with great 
care and. at considerable length in two papers by 
Dr. Thurnam, published in the Memoirs of the 
Anthropological Society for the years 1864 and 1870. 
In the first of these papers the conclusions, based on the 
examination of a very considerable number of skulls and 
limb bones, were maintained that the people whose re- 
tiains are found in the long barrows were a short, long- 
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headed pace, with small features, whilst those from the 
round barrow were a tall, short- or round-headed race, 
with larger and more prominent faces. There was 
nothing new in this statement that the skulls of the an- 
cient Britons of the later or Bronre age were usually of 
rounded form ; the chief novelty was the fact deduced by 
Dr. Thurnam from his lorations in the primeval 
long barrows, that the skulls from that form of tumulus 
are of extreme length, such as,now prevails only in far 
distant lands, as for example in India, Africa, and Aus- 


Dr. Thurnam’s general conclusions as to the skull- 
forms from the barrows, were concisely expressed by him 
in the formula — “long barrows, long skulls: round 
barrows, round skulls.” This coincidence between the 
form of the barrow and the shape of the skulls which it 
contained, ap to be so strange to some minds that 
they hesitated to give full weight to the statistics brought 
forward in support of it “Fhe unfavourable reception 
which Dr, Thurnam’s conclusions met with in certain 
quarters, however disagreeable to him at the time, can 
now only be a subject of congratulation, as it no doubt 
served as a spur to further investigation, the results of 
which are most conclusive. In the paper published 
in the Anthropological Memoirs of 1870, Dr. Thani 
was enabled to discuss the character of as many as sixty- 
seven skulls from the two classes of long barrows, no fewer 
than twenty-seven of them being from simple barrows, 
although the first described skull from that class of tumulus 
was obtained so recently as 1863. The results of the 
measurements of these sixty-seven s as contrasted 
with those derived from seventy skulls from the round 
barrows, may readily be made evident to those of our 
readers who are least acquainted with the technicalities of 
craniology. Skulls are now usually classed according to the 
form of She brain as “long,” “ short,” and “ interme- 
diate,” the limits of class being accurately defined. Of 
these sixty-seven skulls from long barrows, then,.it is found 
that eighty-two per cent. are technically long, and eighteen 

cent. intermediate; not one technically short or round. 

the other hand, of the seventy round barrow skulls, 
eighty-three per cent. are short, and seventeen per cent. 
intermediate ; not one long. in mind that the 
archseological evidence has satisfactorily established the 
superior antiquity of the long as-compared with the round 
barrows, the conclusions here arrived at, based as they 
are upon a wide induction of instances derived from one 


district and one class of monuments, are a clear gain to’ 


science, and are not for one moment to be compared with 
such hypotheses as that of a primitive short-headed popu- 
lation, founded by Ketzius upon the examination of 
isolated crania from various parts of Euro 
The question of the relation of the men of the long 
barrows to the existing people is one of great difficulty. 
It might seem natural to infer that the skulls recognised 
some excellent observers, such as Dr. Beddoe, as 
tic skulls, are the modern representatives of the 
ancient bng heads. They seem to us, however, to 
differ in many essential iculars, especially in the 
important element of height. Dr. Th Appears to 
have been impressed with certain historical evidence 
favourable to the notion of the Iberian origin of the 
long barrow people, and he has accordingly carefully 
PE the large series of e skulls fn the museum 
of the Anthropological Society of Paris. The results of 


the com between the two classes of skulls do not, 
however, seem to go far towards supporting the Ibenan 
theory. We are inclined to think that Dr. Thurnam 


i should have tugned to the north rather than to the south 


of Europe for the r ae of the primitive long- 
headed wlation of Britain He ily allows ‘that 
certain s obtained from ancient cemeteries (grave- 


-rows) in northern Germany closely resemble those of the 
-long barrow folk, hut he seems to have been deterred 
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from following up the clue by the fact that these praves 
o robably of past- 


row skulls are of the rege neuer: and 

Roman date. Since the of Dr. Thurnam’s paper, 
however, skulls of the same long and high form have 
been found m Rheinhessen, in graves assigned by the 
eminent archeologist Lindenschmidt to a date 500 years 


before Christ. Similar skulls have also been discovered | 


in Bohemia with weapons of stone and bronze. 

We have devoted so much, space to the archeological 
and craniological portion of Dr. Thurnam’s paper, that 
we are unable to notice in detail eaae wane in 
which the physical facts observed are reviewed in the 
light of historical evidence. It must suffice to say that 
the men of the long barrows are identified with those 
“ described Cæsar under the name of Jntertores 
Britanni, as forming the abongt population,” yhilst 
those of the round barrows are inferred to be the Belge, 
who, according to Cæsars account, passed over to Britain 
from the Continent, in immediately pre-Roman ames, for 
the purpose of plunder and making war. 





NOTES 


We are glad to be able to state that energetic steps are now 
being taken in the matter of the Expediton to view the 
approaching Eclipse of the Sun. We believe that Mr. Lassell, 
the President of the Royal Astronomical Society, will call 
attention to the subject at the meeting of the society to-morrow 
evening. 

Mr, Locxrysr, in his third lecture on the Sun, delivered at 
the Royal Institution on Saturday last, showed an interesting 
experiment with a candle, which gives a good general idea of 
the solar phenomena as obserred by his new method. As 
round the sun Mr. Lockyer can spectroscopically detect an 
ordinarily invisible hydrogen envelope which is rendered evident 
by bnght lines only as contrasted with the nearly continuous 
spectrum given by the white light of the surface of the san, 
so also there isan ordmarily unnoticed envelope (of sodinm 
vapour) round a common candle flame which gives a bright line 
spectrum as contrasted with the continuous spectrum of the 
flame itself. Mr. Lockyer also showed that some of the 
phenomena he has seen when watching a solar storm may be 
reproduced by disturbing a candle flame. 

WE have heard so much recently of the long-delayed determi- 
nation of Cambridge University to apply itself in earnest to the 
cultivation of Natural Science, that the information contained in 
the following peragraph must be a blow to those of its friends 
who hoped to see that it was entering on a new course :—-‘‘ The 
Syndicate appointed to consider the means of raising the neces- 
sary fonds for establishing a Professor and Demonstrator of 
Experimental Physics, and for providing buildings and apparatus 
required for that department of science, and other wants of the 
Uniwersity, have made a report to the Senate, in which they 
state that they have addrewed a communication to the several 
colleges of the University, to inquire whether they would be 
willing, under proper safeguards for the due appropriation of any 
moneys which might be entrusted to the University, to make 
contributions from their corporate fonds for the above-mentioned 
objects, The answers of the several colleges, except that of 
Kmg’s, which has not yet been recerved, have been fully 
considered by the Syndicate. They indicated such a want 
of concurrence im any proposal to raise contributions from 
the corporate funds of colleges, by any kind of direct 
taxation, that the Syndicate felt obliged to abandon the 
notion of obtaining the necessary funds from this source, and 
accordingly to limit the number of objects which they should 
recommend the Senate to accomplish, They confined tHĦelr 
nitention, therefore, to the moans of raising sufficient finds 
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only for pa out the recommendations of the Physical 
Science Syndicate in their report dated Feb. 27, 1869. These 
were to provkis the stipends of a Professor of Experimental 
Physica, of a Demonstrator and an attendant, 1equiring alto- 
gether a sum of 66. per annum; also to provide a capital sum 
of 5,000/, for a new building, and 1,300/. for apparatus. The 
Syndicate aie of opinion that these sums may be mised from the 
oidinary sources of revenue of the University, and that a small 
addition (viz, 2s. a head} to the‘hmount of the annual capitation 
tax will suffice for the purpose. They think, also, that there 
are circumstances connected with the fixing the amount of the 
capitation tax by the Grace of May 31, 1866, which m them- 
selves justify some increase, and they mention the increased 
payments of late required for the town improvements. They 
{link that the buildings may be erected from the existing bud- 
ing fonds, and apparatus purchased by money belonging to the 
chest, and now invested.” Was ever a more lame and impotent 
conclanon®” It makes us seriously think whether the time has 
not come when the State should exercise more control over the 
enormous revenues of these old colleges, which seem dete1mmed 
to go on in the old hack. 


AN important zoological discovery has just been made in 
Australia. Mr. Gerard Krefft, the [energetic curator and secre- 
tary of the Austialian Museum, Sydney, has sent to the 
Zoological Society of London an account of a new and vey 
singular fieshwater fish iecently discovered in Queensland, 
which united the external form of Lepedosiren with other 
characters belonging to the extinct Ganoid fishes of the genus 
Drpterus and its allies, and seems to form a connecting link 
between the Duoi and the Ganelde, Mr. Krefft proposes 
io call this fish Ceratodus forsteri, after Mr. Wiham Forster 
ita discoverer. His paper on this subject will be rend at the 
next scientific meeting of the Zoological Society on the 28th inst. 


IN calling attention to a paper read before the Society of Arts 
on Thursday last, an abstract of which will be found In an- 
other column, we cannot avoid contrasting with the fact that our 
Legislatuie is now for the first time duechng its attention to the 
question whether the State ought to recognise Science, the sup- 
port which the French Government Is at the present moment 
actually giving to scientific researches of the highest importance, 
To the Budget for 1870 there 1» a grant of 60,000 fr. for the 
meteorological observatory at Montsouris ; one of 12,000 fr. for 
the publication of Delaunay’s Lunar Tables (to be the first of 
five similar annual grants); one of 100,000 fr. (to be followed by 
one of 300,000 fr. in 1871), for the Ecole pratique des hantes 
études; one of 500,000 fr. for technical instruction ; and one of 
60,000 fr. for the observatory at Marseilles; while primary in- 
struction finds its true level in a supplementary grant of 
1,112,000 fr, for the necessary expenses during 1869 and 1870, 
In contrast with this, it is doubtful whether the grant ot 
4,000f, voted by Parliament some years ago for a botanical 
museum at the Glasnevin Gardens, Dublin, may not actually be 
withdrawn. 


We hear from Edinburgh that there is much excitement amongst 
the suppoiteis of the Lady Medical Students, on account of the 
Professor of Chemistry refusing to accord one of the Hope 
Scholarships to Miss Edith Pechey, who is studying medicine at 
the untvermty in that town, and who, by the number of marks 
gained, is entitled to a junior scholarship. The case is stated 
thus. Many yeers ago a Dr. Hope, amidst great oppontion, 
opened a chemistry class for ladies The movement was then so 
unpopular that he admitted these students through a window, as 
they were not allowed to pass through the gateway of the 
college. At his death all the fees he had obtamed from this 
class,- amounting to about 1,000/., he left to found the Hope 
Scholarships. These scholarships consist of four, two senior 
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and two junior. The rule is as follows: —‘‘ The class honours 
are determined by means of wiitten examinations held during 
the session. The four students who have rsceived the highest 
marks are entitled to have the Hope Scholarships to the labora- 
tory of the University.” This passage from the university 
calendar certainly gives us the idea that amy student who has 
passed the mitten exammations Is entitled, if a sufficient number 
of marks be obtained, to the benefit of it Dr. Crum-Brown 
proposes to give Miss Pechey one of the bronze medals, but 
declines to give her the jmnior Hope Scholarship she has ob- 
tained, and which entitles her to six months’ fiee admiltance to 
the laboratory. Ont of 234 men and six women, Miss Pechey 
comes third: the two men above her were last year’s students, so 
that of this year’s students Miss Pechey stands pre-eminently 
first. As she is a matriculated, registered, medical student, her 
suppoiters contend that she can legally claim the honours due to 
her, We believe, however, that the matter is to be put before 
counsel, so that a legal opinion may be obtained on the sub- 
ject. We are informed, also, that Miss Sophia Jex-Blake’s 
name has come ont in the first-class honours list in chemistry ; 
so the lady doctors may faily be congratulated on the results of 
their first session in Edinburgh. 


THE Senate of the University of London has appointed to the 
new office of Assistant-Registrar ProfessorT. A. Hirst, Ph.D., 
F.R.S., Professor of Mathematics in University College, London, 
and one of the permanent secretaries to the Britsh Association, 


THE new baflding of the University of London, in Buhngton 
Gardens, will be opened by the Queen in person on Wednesday, 
May 11. Her Majesty, accompanied by the Prince and Princess 
of Wales and the Princess Louse, will be received at the entiance 
of the building by the Chancellor (Lord Granville), the Vice- 
Chancellor (Mr. Grote), the member for the university (the Chan- 
cellor of the Exchequer), and the Chairman of Convocation (Dr. 
Storrar), and be conducted to the Senate Room, from whence 
Her Majesty will pass to the larger rooms in the building, and 
finally to the large theatre, where an address will be piesented. 
The Queen will then declare the building opened, and leave by 
the principal entrance. As many visitors as can conveniently be 
accommodated in different portions of the building will be in- 
vited, including the Premier, some of the Secretaries of State, 
the Lord Premdent of the Council, representatives from the sister 
universities, the learned bodies and affiliated colleges, with the 
examining staff of the university. © 

THe chair of Naturel History in the Royal Apicultural 
College, Cirencester, lately vacant by Prof. Thistleton-Dyer’s 
removal to Dublin, has been filled by the appointment of Dr. 
W. R M‘Nab, of Edinburgh. 


THE University’ of St. Andrews has conferred the honony 
degree of LL.D. on Mr. J. T, Boswell-Syme, well known as 
the editor of the last edition of ‘‘ Sowerby’s English Botany,” 
and the author of many valuable contributions to botanical 
science. 


THE ongin*of the minute discs termed red blood-co1puscles, 
which float in our *chicnlating fud in such countless millions, 
communicating to it its 1ich opaque hue, is Still a matter of 
question amongst physiologists, though most are inclined to be- 
lieve that they proceed from the nuclei of the white corpuscles 
But even supposing this to be the case, the question imme- 
diately arises, whence come the white corpuscles? and the 
reply is, from the lymphatic glands, and those large organs 
which for want of a better term are called duqless glands, of 
which the spleen, the thymus, and thyroid glands are examples ; 
this reply being grounded on the fact that large numbers of 
white corpuscles are fonnd distributed in the interior of the 
glands, whilst the blood returning from them contains more such 
corpuscles than the blood raming towards them. Sull the mode 
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of origin of eee ees glands and elsewhere 
is unknown. A recent investigation by Dr. Klein, of Vienna, 
appeas to furnish some clue to the discovery of this point, for 
he bas demonstrated that a process of division of white cor- 
puscles may, under favourable conditions, be observed to occur, 
a statement which, if corroborated by further researches,” will 
proye of much importance both in physiology and pathology. 
In the blood of the water-newt, he remarks, thoe kinds of 
colourless cells may be distinguisMed, though their differences 
are not very strongly marked. In one of these forms the clamp 
of piotoplasm, of which the corpuscle is formed, assumes an 
hour-glass form, and with the performance of the liveliest move- 
ments in each half, ultimately divides into two, in each of which 
a nuclear structure ts visible. Ina second kind the piotoplasm 
forms a flat transparent disc, from the border of which a pro- 
jection containing a distinct nuclens forms ond gradually be- 
comes detached. > In a third form a kind of pinching off occurs 
of a minute portion from the general mass. The primary cor- 
puscles may divide twice or thrice. 

Ler Mondes for March 31st contains a translation of Prof 
Tyndall’s article in NATURE for the 17th of the same month, on 
Floating Matters and Beams of Light 


Mussrs, W. & A. K. JOHNSTON are preparing a series of 
Botanical Disgrams for Schools and Colleges, uniform with 
their “ Illustrations of Natural Philosophy,” Soin. by 42 in. 
A good series of diagrams is very much wanted by botanical 
lecturers; the parts should be on a larger scale’ than in the 
late Piof. Henslow’s diagrams published under the authority 
of the Gormnment School of Science and Ait, and the seiles 
more complete than that issued by the Christian Knowledge 
Society, which is very good as far as it goes, and remarkably 
cheap. 

Tuk Marlborough College Natural History Society has pub- 
lished its report for the half-year ending Christmas 1869, from 
which we gather, that beyond all question a real taste for science 
is taking firm root at Marlborough, though here and there, in the 
various papers, we get all too glowing descriptions, instead of the 
sober evidence of the keen oye of the observer. Here, 
for instance, is a description of the cattle fish :—‘' And 
while I enumerate the greatest oddities to be seen in the 
‘motley crew’ of fishes, shall I forget thee, O cuttle, that lookest 
so innocent and harmless, till some white-waistcoated visitor 
takes thee up condescendingly, when with one mighty effort thou 
contractest thy muscles, and in an instant sendest a mighty stream 
of thy own pecullar ink over that erst virgin waistcoat? Oh, the 
inimitable look of pity and contempt then depicted on the faces 
of the natives! If by thy squirts and fliks, O cuttle, thou hast 
made an enemy, thou hast made one that will never molest thy 
inky tribe again. It is interesting to know that these murky 
cieatuies are provided with backbones which hare the peculiar 


quality of ink-erasing.” 

THERE is in the West Riding a Geological and Polytechnic 
Society, which publishes an annual report of proceedings. In 
that for 1869 an account Is given of the meeting held at Wake- 
field, together with a number of papers on the history, antiqui- 
ties, and mineral productg of the county, The anthor of ‘On 
the Rocks of the neighbourhood of Pontefract?’ shows that there 
ig coal enough alorfy the line of the Lancashire and Yorkshire 
Railway, to yield nearly ten million tons a year for 489 years: 
and that the prospect of getting forthe: supplies below the Mag- 
nesian Limestone and the New Red Sandstone is very pro- 
mising. The Rev. Scott F. Sutees contributes an argumentative 
-paper to prove that the memorable battle between Harold of 
England and Harold of Norway was fought, not at Stamford 
Brig, but at Pontefract, and that the memory thereof is preserved 
by the name Ponte-fract—broken bridge. Other papers contain 
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notices of the extinct fauna of Yorkshire, of flint iS plements, and 
of certain singular ancient pits in the neighbourhood of Ripon. 
A. PARAGRAPH appears in a recent number of the San 
Francisco Bukletni, stating that deer, antelope, bear, and elk, 
constitute. the large game of California. Deer are found in 
great abundance, and many hundreds are killed yearly on 
Tamalipas, ‘The deep-gulches, woods, and covers of Marin 
County afford excellent sport to the deer hunter. Elk do not 
range nearer than the Oregon Mne, bot a few are atill met with 
on the banks of the Sacramento and San Joaquin rivers, where 
in former years they were so abundant, The brown and black 
bear are also hunted in Marin County, and along varlous parts of 
the coast innge. White and prey geese are found in all the bay 
counties, an the lakes, and up the rivers in abundance. Duck 
are shot in the same localities, of which the most valued is the 
mallard, which remains and breeds in the country. Then come 


the redhead, springtail pigeon, wood duck, blue and winged 
teal, broadbill, spoonbill, sawbill, whistler, bu fantail, 
or Dutchman, and Cadwell’s. Quail abound in the surrounding 


counties, In the immediate nelghbourhood of the city quail me 
scarce, being trapped and slaughteted for the markets so enp- 
nestly, that here they are now almost exterminated. Rabbits are 
also found in the quail grounds. The English or jack snipe me 
shot in the freshwater marshes on the San Joaquin and Sacra- ` 
mento rivers, in the Amador, Gilroy, and Santa Clara valleys 
Of the bay snipe there is an abundant variety, such as curlew, 
willet, whitewings, plover, yellowlegs, robin, doewitcb, ring- 
neck, and sandpiper. The grouse, one of the finest game birds, 
frequents Mendocino and the upper counties of the State; several 
attempts have been made to stock the lower counties with these 
birds, but with little success. Trout abound in all the 1ivers 
running into the bay, and are taken with both bait and fly, but 
principally the former. — 


REMARKABLE SPECTRA OF COMPOUNDS 
OF ZIRCONIA AND URANIUM 


"[ HOUGH the specta of different salts of bases which show 
well-marked absorption bands often differ in detail, yet th 

Praa Ge a oa at there se Uo 
aE each clement Le AeA h na oan, 
it was more probable that spectra o the new type described in 
my former paper* were due to a new element than thet they 
were merely due to a combination of arconium with uranium, 

and that there seemed to be no reason for suspecting a few 
compounds of uranium would give with bands unlike 
all others. Ultanic salts, when in a state of moderately fine 
ane ca ih pen DA not only showtng absorption- but 
fluorescence, and aie characteristic 
of igh rected om the powder ‘These two kinds of bands 
by means of a plate of deep blue 

| abnormal 


spectra of crystalline blow-pipe beads, it seemed 
het aa a, Ge a a ks 


without a little borax. Though beads of carbonate of soda crystal- 
lise on cooling, so as ee ili 
strong direct sonlight well- may be seen. For 
example, in the oxidising flame uranic oxide is easily dissolved 
by carbonate of soda alone, and when quickly cooled an orange- 
coloured bead is obtained, probably uranate of soda 
in a vitreous condition, It gives a single well-marked ebsorption- 
band in the with so small a quantity of the oxide, that in 
a bend + in diameter grain shows the spectrum to the 
best advantage, and even grain can be easily detected. 
In examining the various products from jargons in order to 
study the sup new earth in a state purity, a small 
een ae a dark-coloured substance was obtained, apparently 
containing some oxide which communicated R 
tint tov e banak hlowpine beady bat seb abt aida ently 
ME Sieg oes. peg Pag bh 
+ Seo Btokes's paper, Phil, Trams, E seer a poe ee 
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distinct to show that it was due to uranous oxide. Though the 
piegence of zirconia prevented solution by pure carbonate of soda, 
the addition of a little borax enabled me to prove that uranic 
oxide m really present in some jargons, Such then being 
the case, it seemed desirable to ascertain whether the oxides 
of uranium would give rise to any special spectra when 
resent along with zirconia in ine blowpipe-beads. 
Fo my astonishment T found that the weie precisely 
the same as those obtained in the case of what I had thought 
to be an approximately puree new earth.* Hence the very 
abnormal a, which seemed sufficient to establish the 
existence of a new earth, are really due to compounds of 
zirconia with the oxides of manium, which have such a power- 
fol action on light, that an almost imappreciable amount is 
sufficient to produce the spectra to great perfection—in fact so 
small an amount, that the total quantity which misled me was 
only a few thousamdths of a grain; and its presence might easly 
haye femained ed, if I had not discovered the car- 
bonate of soda test just named. In the case of transparent 
blowpipe-beads of borax with microcosmic salt, it 1s requinte 
to have fs much as about yy maim of manous oxide to 
show faintly the characteristic abeorption-bands, whereas, when 
present along with zirconia in the crystaline beads, srie 
gan gives an equally well-marked spectrum ; and tyyp grain 
shows it far better a larger quantity, which makes the 
beads too opaque. These very minute quantities were ob- 
tained by the repeated division of a small known weight, 
either before or after fasion with borax, This spectrum also 
differs very considerably fiom the spect of the usual salts 
or blowpipe-beads of wanous oxide, On comparing them side 
by side, only common peculiarity is the fact of there ber 
numerous abeorption-bands distributed over a lage pat a 
the specirnm; but they do not d in either number or 
position. On the contrary, they diffe: dmon as much as possible; 
and the daiker bands in the of this zirconia compound 
occur where the transmitted light is the brightest in other cases. 
One of the most peculiaities of the of some 
jargons is, that when in a diiectlon icular to 
the principal axis of the cystal, and the spectrum is divided by 
means of a double-i prism into two spectra, having the light 
polaised in opposite planes, though some of the absorption-bands 
are of equal intensity in both images, yet others are compaia- 
tively absent, some in one and some in the othe: ; whereas, in 
the case of other dichroic crystals, all the absorption-bands aie 
usually more distinct in one image, and fainter, or even compara- 
tively absent, In the other. The gemeial character of the spec- 
trum was entirely unlike that of all the known compounds of 
uranic oxide, Instead of the moderately broad absorption-bands 
in the bluc end, ignited jargons give a most unusually = amen 
of narrow black lines, extending from the red end, so nearly 
all occur in that part of the spectrom which is entuely fres from 
bands in all previously known compounds of uranic oxide. 
Besides uranium, and several of the more common earths and 
oxides, I have detected in some azircons erblum, didymium, 
and anothe: substance which cists in such small 
quantity that I have not yet been able to ascertain whether 
or no it isthe suspected new earth. These accidental constituents 
do not indeed occur in sufficient quantity to be of mportance, except 
as modifying the physical and optical properties, the didymium 
ving the usual characteristic absorption-bands (urcons from 
veneroe, Norway), and the the same as 
a salieri {xircons from an unknown locality in Sibelat). 
The oxide of manium is so easily reduced at a high temperature 
to the state of protoxide in a bornx-bead, with excess of boric 
acid, and 18 so ergy ANT at a dull-ied heat, when 
crystallised along with borate of conia, that there seemed good 
reason to refer the change in the spectra to temperature rather 
than to the state of oxidisation, untl after ıt was found that th 
were due to uranium. By gently flaming the crystalline ead 
the spectrum is entirely altered, and presents five well-marked 
abso ption-bands, all of which occur at the 1ed end, where no trace 
of bands exists in the case of ordinary uranic salts. I have not 
found any other element bemdes zirconia which causes uranium to 


give abnormal spectra, at all events in similar conditions, 
few have special eee but the majority exert Little or no 
influence. Even when the blowptpe-beads are crystalline, they 


show only the usual of the oxides of uranium. Moreover 
no such great change in the character of the spectra of other 
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elements which give absorption-bands is to be seen when they 
are combined with miconia. So far as my piesent experience 
goes, it seems as if such very abnormal spectra were met mih 
only in the case of these remarkable compounds of zirconia with 
the oxides of uranium. These facts now pot us m R pomlon 
to explain why certam xrcons give three different specta. 
Some jaigons (usually those of a green tint) contain a little 
uranium so combined that the characteristic spectrum is only 
faintly visible, whereas, after ignition, the intensity of the absorp- 
tion bands is pe:manently intreased often to a very great extent, 
and this more powerful gction on light 1s accompanied by an 
increase in hardness and in specific gravity, sometimes as much 
as from 4'20 to 4°60. are approximately pio- 
portional to EN ag ay of ange oxide in ae oo 
specimens, as shown y comparing the spectra of the blow- 
pipe-beads. On the whole, since this abnormal type of 
spectrum is so characteristic of combmation with zirconia, It 
appears probable that the effect of a high temperatare is to 
canse the uranic oxide to combine more specially with the 
mrconia, as though the greater part existed naturally as a alicate, 
but after ignition as a rirconiate. We may also apply the same 
lanation in the case of mrcons, more or less ly coloured 
by other oxides, which become almost colourless when heated ; 
and this unexplained peculianty of xircons ET E ars on the 
fact of mrcoma being able SO ge Aaa ora a base and 
an acid, which as compered with silica has an affinity for bases 
va according to the temperature. The brown-1ed zircon 
fiom Carine. named at page 514 of my former paper, gives a 
spectrum isely ike that of the borax blowpipe-beads crys- 
tallised after treatment in the deoxidismg flame. No dogbt 
it contains uranous omde. These fects thus clearly show 
thet the various spectra which seemed to indicate the presence 
of a new element existing in three different physical conditons, 
are in reality only characteristic of the two oxides of umnium 
combined with mrconia, or not in combmation. Perhaps 
some may think that my having been thus led ashay shows that 
little or no 1eliance can be laced. on the method of :nveshgation 
employed, but I contend the mistake was due to its being 
such an unexpectedly delicate test for uramum ; moieover, the 
error was ultimately corrected by a further development of the 
same method. As far as the interests of science me concerned, 
there is no need to regret the general result We have lost 
what appeared to be good evidence of a new earth, but have 
an almost entirely new system of blowplpe testing, which 
enables us to detect such a minute quantity of some su ces 
as could not be recognised by the ordinary meara, ae 
. C. SORBY 





THE RELATION OF THE STATE TO 
SCIENCE 


E have referred in another column to Lieut-Colonel 
Strange’s valuable paper, read before [the Society of 
Arts. The following is a report of the more important 
part of it. After giving a sketch of the history of the 
movement in favour of a recognition by the Governmen 
of the necessity of defining the relations which shoul 
subsist between the State and scientific education through- 
out the country, commencing with the meeting of the 
British Association at Norwich in 1868, Colonel Strange 
proceeds to state the points which he thinks shouldsbe cspe- 
cially kept ın view in the proposed inquiry, These are :— 

I. The whych the inquiry should include. 

2. Some of the probable :esults of the inquiry. 

3. The constitution of the Commission itself* 

1. The Scope of the Jugniry.—The first th to do will cer- 
tainly be to take “tock of what is now done the State for 
advancing science. A reference to the sarliamen votes 
shows a considerable i on science, in some foom or 
other. The Britsh Museum receives upwards of 109,000, 
a year, the South Kensington Museum 92,000., and the Science 
and Art Schools 74,0004,, bat in these cases a large proportion 

to art, not wholly to science. * The RoyalDbservatones of 
Caneel Edinburgh, and the Cape of Good Hope, sr ay 
School of Mines, the Oidnance Survey, the Hydrogaphic De 
partment of the Admiralty, are all scientific branches of the admi- 


* The total amomnt voted in ie a Rigdon Seca 
‘* Scienco and Art Department of the United Was 25,2534 
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nistration, supported by the State at considerable coat. Enormous 
sums of money have been spent on special inquiries of a scientific 
character, such as those on armour-plate structures, ordnance, 
ammunition, smell arms, explosive agenta, and projectiles. The 
_ Parluamentary votes show also 10,0001 a year as given for 
meteorological observations, We also find a large number of 
small sums, forming, however, a considerable aggregate amount, 
given im ald of the funds of various colleges, universities, and 
museums; in some instances towgrds the salaries of specified 
poas fn others towards general purposes, The Royal 
ardens of Kew receives 22,075/. > the Botanical Gardens of 
Dublin and Edinburgh recelve respectively 1,931. and 1,8934 ; 
20,9004. is spent on geological, and 92,79%. on the H 


Ea Oea naval surveys, besides very large sums 
on other objects. * Some of the institutions above 
named issue reports, from which the results of the expenditure 
on them may be inferred. In other cases this ig not done. The 
wouting of the votes seldom conveys any useful Information on the 
subject whatever, and sometimes conveys incorrect information 
DOPE Se a year distributed by the Royal Society is an 
example of such i . This is in the words of the vote, 
to be given to the R “to the soclety to carry on 
certain ts for public objects,” whereas, instead of bel 
yen, as atated, to the Society, or for public objects, it 
given to the community at and a committee of the Royal 
Soclety undertakes gratuitously very laborious task—which 
does not even recerve nominal acknow ent—of distributing 
it with the strictest economy and im , to such persons, 


whether be to the A not, as may prove 
tcir ability to o good use of the they solicit in prose- 
cuting scientific research. 

Now, the results to be obtained by the large expen- 


diture recorded in the estimates may be thus ennmerated :—{1). 
The malotenance of the efficiency of the services in mat- 
tes of a scientific nature (2) The of science, directly, 
a. by payment of piofessors, or indirectly, as by the maintenance 
of museums, botanical and the like. And (3), direct or 
indirect scientific progress, whether observati or 

mental What is wanted is, a clear statement of the degree in 
which these several results are attained m each particular case. 
With this information before us, we shall be in a position to 
arrive at trustworthy conclusions as to whether the money 
sg, ge ance gear uate return; whether the inadequacy 
of return is due to defective i or to abuse; 
ory result may not be 
, without 


and poban much utterly undefined, 


out prominently, namely, the entire absence of an 

basal Maal the expenditure on sceticObjca a regulated 
ranches of science a very large 
i others, of 
I , receive none at alL 
This taking stock of our present scientific arrangements, it 


of the say a ; 
PE ormation above adverted to will bear more or 
less on the question of “' the scientific education.” But 


in iIndicatmg the scope of the in this direction, it is very 
desirable that a clear conception should be formed of the meaning 


of this phrase. My own conception of it is this, Public opinion 
hes decided: that sclénce should form of the 
education given at find public schools, and at the univer- 


sities, Such scientific education should comprise the eléments 
of scientific knowlédge, and the results of scientific labour, so 
far as these results are generally accepted as settled. Teaching 
of this kund forms, m my opinion, a portion of the great educa- 
tional question which has been for some time occupying public 
attention, and grhich is now in « fair way of being put on a 
satisfactory footing. To im on the Commision the 
consideration of such tea would be dotng the same work 
twice over, and adding, ore, unnecessarily to their already 
most laborious Inquiry. But beyond the scientific teaching of 
* The amounts above giyen are quoted from the Ctyil Service Ratimetcs 
or 1869-70, thoeg for the present year aot having yet been pabbshed. 
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schools and universities, there is much to be done in order to 
train advanced students to become investigetors and observers, 
and this I conceive to be the object intended to be described by 
the phrase ‘‘ higher sclentific education.” 

It is maintained by very high authorities that it is beneficial 
inteliectnall DE ee ee e 
account of the mental disciplme and the habit of precise thought 

many of 
are e ales Ghd ih all Continental 


important. First, that an investigator should not 
be required to impart the: mere rudiments of scientific know- 
ledge, but that his students should be far advanced before they 
fact, be men who had 


him ample leisure and api Miri solace 
p this latter on is 
moat of our professors fa in ; 
ingly only reap the ts of a mere uum of their highest 
fancition ‘ 


Another matter connected with scientific teaching is con- 
sidered by persons engaged in that important occupation to 
require attention, namely, the e effect on ependent 
educational institutions of rival State schools of science. The 

ended interference with such interests may pe be 
obviated by restri State aid to the “higher” which 


t character. But before any rules on this sub- 

ject can be laid down, it is obviously n that the exact 

amount and kind of action now teken by the State in of 

teaching, and the effect of that teaching, both on sci pro- 

ee eee ee ee eee eS 
utmost care. 

It :s also desirable that the Commission should collect the 
fullest possible information regarding all foreign scientific systems, 
down to the latest perlod. I by no means consider that any of 
ee ee ee our creating 
a aciye imitation of it. But it is only the part of wisdom, be- 
fore organising our own scientific on, to examine 
carefolly the results attained abroad by nations whose experience 
in such matters is now very extensive. This ination will 

many arrangements that we may safely mae and, no 
ria some that we should do well to reject. Not even the 
nucleus of a scientific system at present exists in England, and 
we are therefore the more free to shape, on the best available 
models, the organisation which a foll inquiry will undoubtedly 


show to be . 

A great mass of facts connected with both scientific teaching 
and scientific ons having been thus accumulated, the 
next step will be to and analyse them. The resalt of this 
most in portent will be to show—first, what is redundant ; 


secondly, what is im ; and thirdly, what is pe a 
. It will indicate cases in which separation is d 


as, for cases where the concurrent cultivation of two or 
more branches of science, not naturall tends to impede the 
combmation would 


Hel Fonsi Cases will also occur 
beneficial, But ono of the most important results of the ana- 
lysis will be the bringing to light the scattered character of our 
scientific efforts; almost every d tof the State having 
charge af some scientific Institutlon—the Admiralty of one, the 
War Office of another, the Board of Trade of a third, and so on, 
a dispersion which is absolutely prohibitive of harmonious system, 
of piogresstve improvement, of efficient superintendence, of 
econ in iture, and of definite responsibility. 

Th rocess will be to reduce to order the chaos of which 
I have 


attempted a broad indication. This will probably 
iar eo vider betray Seared Sir rae acta ion and 
the officiel distribution of our eclentific institutions, with a view - 
to concentrated superintendence and responsibility. It will also 
involve a revision of scientific staffs and salaries, with all the 


attendant questions of patronage, promotions, distinctions, 


privil and 

a. Some of the Probable Results of the Ingriry—'The first of 

these will be the accumulation of a vast amount of facts and 

opinions, collected from every available sonrce, and from the 
authorities, an extensive variety of 
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subjects of which we ore at picsent in a state of comparative 
ignorance, If the inquiry produced no other immediate huts then 
fae it would have performed a priceless service. Another 
result will be that we shall see for the first time what ere the 
principles which should determine the action of the State for the 
silvancement of science. At present there exists the most violent 
conflict of opmion on, this subject, from those who hold that 
State intervention in science is unjustifiable and dimdvantageous, 
to those who desire such interwntion to be umversal. Between 
these extremes there lies the middle and more reasonable section 
of thinkers, who in the State sımply a machinery for 


ede ea 

scends the power of imdividuals to orm. 
fearly between the branches of scientific exertion which should 
devolve on the State and those which should be left to private 
energy, 13 one of the most valuable results that can be expected 
from the inquiry. : 

We may hope, es another most important result, that a central 
minuteriaPadministration of scientific affairs will be shown to be 
necessary. In all other civilised countries 2 Minister of State ts 
charged with this duty. It seems absolutely im le to 
O1ganise or maintain in an efficient state anything like a oniows 
scientific system, withont a dominant authority presiding over 
the whole. There are already indications of a comi 
Minister of Public Instruction, to administer the aopa 
national system of pri education; 1t can hardly be doubted 
that he should also have charge of whatever relates to State 
uotervention in science. 

The creation of such new scientific institutions as may be 
proved to be necessary, is another result that may be okl ior 
Though I have long been of opinion that the want exists, I do 
not think that the time has yet surived to indicate how it should 
be supphed. The inquiry will develope clearer and more con- 
sistent estimates of the extent of the want, and of the best mode 
of meeting it, than, in the absence of full information regarding 

i institutions, anyone can now hope to form. The cost 
of pew scientific institutions alarms many who have 
only superficially examined such questions, bat it will be pro- 
bably found that mereased ture insome directions may be 
met by retrenchment m others, and that no great in the 
aggregate outlay on science will have to be made. On the other 
hand, we may feel sure that no outlay whatever will be recom- 
mended by a Royal Commission, unless it be’ incontrovertibly 
ptoved that such outlay will be beneficial to the nation. 

Eventually, the responsibility of sanctioning increased a gs 
ditwe for scientific pai poses must rest with Parliament, by whom 
any p of that kind will be most scrupulously examined. 

3. Lae Constitution of the Comsmusston.—This is of vital 
ce apr If its constitution be not such as to command, not 
Q apie ra aan cere See, asa , but also that of men 
of science, it cannot hope for success. e necessary elements 
in such a body seem to be administrative capacity, impartiality, 
and varied scientific know Tie erat (ara clena will be 
secured by the nomination of persons versed in public affairs, 


‘and of high and independent station ; the last by the due repre- 


o a main manches of scientific activity. Probably 
our scientific members will suffice, to resent respectively, 
(1) Mathematics, including Astronomy; (a) Chena: (3) Physics; 
and (4) Natural History. To give a decided erance to 
eather one of these p subdivisions will create strong and 
well-founded i ion. However lamentable the fact, 
tt is certain that men In one bianch of science are 
very apt to underrate the importance of all others The 
decimon of a physiologist on an astronomicel inquiry, or 
that of a mathematician on a matter connected with biology 
will be received with jealousy, a jealousy not by any means 
in most cases destitute of reasonable foundation. The 
Ahan which will come before the Commission will be so 
ifħcult and so vanous, that four of the ablest men of science 
in their different departments will not be found more than will 
be necessmy to give weight to the conclusions at which the 
on er Pini and they should be men admittedly 
representative o bey arnt departments. 

In the remarks which 1 have ventured to make, I have not 
dwelt on the importance to a civilsed nabon of ess in 
Ko gril = eat re SaR might safely take this 
or guant e iety of Arta, a society whose 
efforts have been during so long a period devoted to the pro- 


-motion of such progress, and who do not require to be told 


that our commerce, our arts, our national supremacy on S 
and at and our y conveniences ae, more or iess, 
eens ae a is e e a eet the pro- 
petes of matter, er or not an exhaustive inquiry into the 
state of science in England is unperatively needed, and what 
should be the scope of that inquiry, are the questions which, I 
believe, wo have to-day met to discuss. It appears to me that 


apathy with which ıt used to regard the | 
and is prepared for measures to redress the evil which, even ten 
would not have been listened to. It cannot be 





SCIENTIFIC SERIALS | 


Tur Student and Intalectual Observer, New Serles, No. 2, for 
April, contains an article entitled ‘‘Animals as Fellow-Boarders,”’ 
bemg a translation of Von Beneden’s valuable paper on Com- 

2 read before the B Academy, descnbing the 
habits of creatures who may be to board together, but whose 
association is distinct from that of victim and parasite. They are 
of two kinds, Free Fellow-Boerders, such as the tiny -crab, 
which lives in mussel-shells; and the Fixed Fellow-ltoarders 
like the barnacles which cover the skin of whales. 


Tux nal of Betasty, British and Foreagn, New Seres, 
No. 2 (double number for March and Apnl) contam the 
following ofiginal articles: On two new Buiitish “epatca, by 
Dr. Carmmgton; a fifth decade of new Chinese plants, by Dr. 
Hance ; on Kosa sepiusr, by Mr. J. G. Baker; Addenda to the 
“ Cybele Hibernica,” by Mr. Ralph Tate; notes on Ray's 
“Hortus Siceus,” by Dr. H. Trimen, with other shorter papers ; 
also reports of recent additions to onr moss and lichen flora, by 
Dr. Braithwaite and Rev. J. M. Crombie; a continuation of Mr. 
Bakers Review of the genus Narrisms from the Gardener's 
Chrenucle, with other extracts and tanslations, reviews of new 
publications, proceedings of societies, &c., &c. 

THe Revue det Cours Scienti for March 26 contains 
report of a Lecture by M. P on eee Nervous 
Actions, an article by Alph. Favre on the ence of Man in 
the Tertiary Epoch, and a notice of Prof Harkness’s Spectro- 

ic Observations. The number for April znd is almost cn- 
irely filled by a translation of Prof Tait’s lecture before the 
Davey of Edinkurgh, on the characters of a true science; and 
report of a lecture‘by M. Lorain at the Hospital Saint Antoine 
at Paris, on Scientific Afedicme. ğ 

IN the Demtsches Archiv fur KUPelsches Afedicin (xii. and 
xvii, Heft. 1, received March 12), ¢Liebermeister, of Basle, de- 
scribes a ous apparatus, constructed under his super- 
intendence, for determining quantitative variations in the pro- 
duction of carbonic acid by man, and gives several examples of 
the results obtained. Amongst other conclusions he shows that 
the increase of carbonic acid in reading and singing is only toa 
smal] extent attributable to increased cxertion consequent on 
fuller ventilation of the lungs, but is essentially due to the 
Increased muscular energy exerted in the peiformance of those 
acts, i 


RsicnreT and Dubois Reymond’s Arckiv fur Anatomie und 
Phystologie, Heft. vi, 1869, is almost entitely ogceupied with a 


. * 


` 
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valuable contribution by Dr. Gustav Fritsch, assistant in the 
anatomical museum at Berlm, on the com ive anatomy of 
the hearts of amphibie, illustrated by four plates and many 
drawings. f 
Tux American Naturalist for March contains several interest- 
ing articles. The longest is by Mr. E G. Squier, ‘‘On the 
Pnmeval Monuments of Pera compared with those in other 
of the world.” He describes a class of stone structures in Pern 
belonging to what is ed es theearliest monumental period, 
coincident in style and character with the cromlechs, dolmens, 
and ‘‘gun” or “‘Druldical” circles of Scandinavia, the British 
Fiance, and Northern and Cental Asia. derable 
Peruvian tribes once lived in houses built on piles, or 
on floats in the shallow wateis of the Andean lake. e rem- 
nants of such a tribe still live in this manner, and bea the name 
of Antis; they spoke and still speak a language differing equally 
from the Aymara and Quichua, called Puguing. Early chroniclers 
speak of them as extemely sa and themselves, not 
men, but Uros. Whole towns i them, it ts lived on floats 
of fertera or reeds, which they moved from place to place accord- 


to their convenience o1 necessities. —Prof Jami kas 


Leid 
utes i rar a AR and . W. 
a sketch of the Tiuckee oud Humboldt valleys between the 


Sierra Nevada and the Rocky Mountaina, 

Stlliman and Danas American Journal of Science and Art for 
March contains the following articles :—Photometric Experi- 
ments, Part I., by O. N. Rood. Contributions to the i 
of Copper, Part L, by T. Sterry Hunt Notice of a recent 
Land-slide on Mount Tarei by G. H. Perkins. On the 
Silver Mines of Santa Eulalia, Mexico, by J. M. Kimbell 
Manay s eme of the e a eee 
of the Sciences by F. A. P. Barnaid. On Norite or 
Labradorite Rock, T. Stery Hunt, On the Cause of the 
colour of the water of Lake Leman, by A. A. Hayes. On the 
Potassio-Cobaltic Nitrite known as Fuscher’s Salt, by S. P, 
Sadtler. Notice of some Fossil Birds from the Cietaceons and 
Tetiary formatiðns of the United States, O. C. Marsh 
Desxnptions of Shells, from the Gulf of fornia, by A. E. 
Veuull Notice of Dr. Gould’s Repoit on the Transatlantic 
Longitude. Meteors of November, 1869, by Prof H. A. 
Newton. 





SOCIETIES AND A CADEMIES 
LONDON 


Ethnological Society, March 22-—Prof. Hurley, F.R S., 
president, in the chair. Mr. R. S. Newall was announced as 
a new member. TAr was read on current British My- 
thology and Oral T on, by Mr. J. F. Campbell (of Islay). 
_After explaining the sources whence his po of the 
Western had been derived, he referred to the tradi- 
tonal character of myths, and expressed an opmion that many 

uine British traditions orally preserved in Celtic may pro- 

y be old Aryan git hie mingled parapi ee 

myths. Popular oral history must be founded on a real event, 

but minor details ually drop out, while the most conspicuous 

incidents ap other, The author showed how a 

at first accurately told, 

passes into a tradition, while the dates and and locali- 
i is a good hice 


facts, andenany current traditions carry with them a ore 
i the, memo . Hence, too, historic events are 
im the form. The presidenty Dr. Archi- 
and Me nies Pavey ke on T oe 
munication.—Dr. Campbell then read a note by the Rev. R. J. 
_ Mapleton on a Cist with Engraved Stones on the Poltellock 
Estate, Argyleshire. ° 
Zoological Society, March 24.—Dr. E. Hamilton, V.P., 
in the chair. Mr. P. L. Sclater exhibited e coloured aa g 
received from Dr. Salvadori, of Turin, of a bird which Dr. Sal- 
vadori had proposed to describe as a new genus and species, but 
- which was evidently referable to the smgular recently 
a frie Gould as O nobilis, Mr, W. B. Taa 
meler ibited and made on a Hmng specimen of an 
Axolotl! (Sreo ermis) which had undergone the change 
into the Salaman form recently described Professor 
Doumeril, of Paris. —A thiid letter was read from Mr. W., IL 
Hudson, containing remarks on the ornithology of the vicinity 
of Buenos Ayres,—Mr. Osbert Salvin read a paper on the birds 
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of Veragua, based on luge collections recently formed by Enrique 
Arce in that country, in contmuation of a former memoir on 
the same subject. Thè piesent communication contamed an 
aecount of 214 species not given in the former list, and made 
al Sey rene O ee 
istrict. O additional species several were stated to be 
new to science and of great interest.—Mr. P. I. Sclater read a 
notice of two rare species of pheasants from U Assam 
rean added to the soclety’s Lying collection. ese were a 
M (Lepdophorus sclateri) and a Tragopan (Cezorms bit), 
both lately described as new by Dr. Jerdon. For these specimens, 
both of which were in fine pl and of very remarkable 
beauty, the society was indebted to the lfherality of Major 
Mon of the Bengal Staff Corps—-Mr. P. L. Sclater read 
some further notes on the cuckoos of the genus Coccysws, in 
continuation of a former ig oak on the same subject.—A com- 
munication was read from fessor J. V. Barboza du 
containing a desciption of a new species of pelican from 
Poe be e Cun, a Pa L—Å co ion was read 
HJG: ving descriptions of eight new®species of 
shells from Australa and the Solomon Islands.-—A cammunica- 
tion was read from Mr. Jonathan Couch, of Polperro, descnbi 


anew species of Aplysia or sea-hare, which had recently ocem 
on the coast mwali, and which he proposed to call 4. 
mielase pes, 


Chemical Society, March 17.—Prof Willlamson, F.R.S., 
resident, In the chair. The foll gentlemen were elected 
ows: D. Brown, A. Muirhead, T. Patterson, D, Penny, 
S. T. Smith. The first read was on artifickl alizarine, 
by W. H. Perkins, "F.R.5. The lecturer commenced by sketch- 
ing the history of the researches which had finally Ied to the 
artificial production of alizarine. This colouring matter was first - 
obtained by Robiquet and Colin from madder 1o0t, and investl- 


gated by Schunk, who assigned to it the formula C,, H,, 0,; 
it will s uently be seen how very near this formula comes to 
the truth. Strecker and otber chemists had reasons to write 


C1140; as the sa tii of alizarine, r Eo e com- 

C,)H,Cl O, which Lament had produced from nap 6 
and which Strecker regarded as chioralizarine, A few yems 
since Graebe, when investigating a hydrocarbon known as 
quinone, C,H,O, found it to be a benzol in which two atoms 
of hydrogen were A tinal the ep O-OL” <A deriva- 
tive of this body, the chlo CCL E yields hydric chlo- 
ranilate on successive treatment with caustic potash and hydric 
chloride. This reaction induced Graebe to view the chloride of 
Laurent’s chloroxynaphtalic acid as the dichlorinated quinone of 


ESR H Ch [OT 
or Dichlornaphtoguimona. 


He 
and indeed when this naphteline derivative is acted upon succes- 
sively by potash and h chloride, it furnishes chloroxyna 
talic acid. After it thus been shown that ic 
acid, Strecker’s chloralizarine, was a quinone 
Liebermann thonght it probable that lisse might also be the 
quinone eae pla hydrocarbon, Fors a was now only Ta 
to w thi bon. ucing a o 
natural allei ie, ay ee the composition CH a was ob- 
tained ; but this is the formula of anthracene of coal ter, and 
indeed the substance obtamed by the ieduction of alizarine pos- 
eessed all the properties of anthracene. This fact led Giaebe 
and Liebermann to assume alizaine to be the quinone acid of 


CHa (O,)" C,H juo 
4e 14—68 Ho‘ 


Quinone of anthracene zod 
or Anikragninone gers Ce 
Having obtained anthracene from alizarine, it now remained 
to produce alirarine from anthracene. For this it was 
first required to have the quinone of anthracene. and 
Liebermann found the desired substance in the oxygenated 
compound, C,,H,O, which had been obtained by Laurent from 
anthracene. Th heated this anthraquinone with bromine, 
acted upon the di aqninone thus ed with potash, 
and decomposed the potash salt thus o by hydric chloride. 
The product of these successive reactions was alimrine. But to 
tum this beantifal discovery to practical account, it was necessary 
to replace the bromine req in the Sig Kelak 2 ; 
re-agent. A good substitute has been im sulphuric acid. 


- 
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When anthraquinone 1s heated with oil of vitriol, disulphoanthra- 
quinonic acid is formed, and this decom by caustic potash 
pan the Tri slt of alizarine, from which hydric chloride 
eltbe:ates the alirarine, Artificlal alizarine is entuely identical 
with the coloming matter obtained from the medderroot. Both 
of these products crystallise in needles which are usually curred, 
especially when small. They dissolve in caustic alkalis, fi 
violet solutions of the same tint. When applied to mordant 
fabrics, they produce exactly the same colours, bearing the 
ueatment with soap y, and isting in the same 
degree the influence ae hight. Their solutions 
tow identical absoption bands in the spectrum, Both yield 
phtalic acid when teated with hydnc nitrate. As a mb- 
stitute for madder, artificia! alizarine has been objected to, 
an the ground that pure aluarine alone will not produce the 
madder colours, other colouring matter bemg But 
Schpnk* says that, after a long course of ents, he has been 
led to the conclusion that the final result of dyeing with madder 
is simply the combination of alimuine with the mordants em- 
ployed: and he recommends extraction fiom madder pnnts as 
pred EREE a orga pure alizarine on a small scale. 
Artificial allzarine, as sent to the dyer and ter, is not exactly 
pure alimuine, and erally produces, with alumina mordants, 
u somewhat redder shade than madder, This is due to some 
tnpurities whose nature is, as yet, not known. <A good deal has 
been aud about the supply of anthiacene, It must be remem- 
bered, however, that tar-distillers have as yet but little experience 
in separating this substance. Mr. Perkin’s investigations on this 
matter have led him to beHeve that coal-tar contains considerable 
quantities of this hydrocarbon. No doubt, the kind of coal 
used, as well as the tem employed in the gas-works, in- 
fluences the quality of the tar as a souce of anthracene; but 
oa these points no defimte information has yet been obtained. 

. Perkin illustrated his interesting lecture by ae samples 
of fabrics dyed and printed with artificial alixarine, also by 
projecting seine some alizarine solutions upon a screen. 

y produ from anthracene, Giaebe and Liebermann 
have given the first instance of the artificial formation of a 
table coloming matter, The way by which the beautiful 
covery has been arrived at pioves decisively, as the premdent 
pointed out, the hugh importance of studying the molecular 
arrangements of chemical compounds. 

Entomological Society, March 21.—Mr. H. W. Bates, 
vice-president, inthe chair. The first part of the ‘‘ Transactions” 
for the present year was placed on the table. The attention of the 
meeting was devoted exclusively to 
exhibited by Mems. Howard, W. J. 
Smith, and Stainton, An interesting discussion on dimorphic 
forms of the larva and imago was participated in by Messrs. 
Albert Muller, A. G. Butler, Pascoe, J. Jenner Weir, Stainton, 
McLachlan, and the chairman. The paper read was by Mr. 
W. F. Kirby, ‘‘ Notes on the butterflies descnbed by Limnsens.”’ 


BRIGHTON 
Brighton and Sussex Natural History Society, March 
10,—The president, Mr. T. H. Hennah, in the chair. A 
from the committee was received, urging the advisability of form- 
ing geod oes sechon, On the motion of Mr. Hazle- 
wood, seconded by Mr. Wonfor, it was resolved that the 
report of the committee be received, entered on the minutes, 
end approved, the effect of which is to establish a mucrosco- 
ical section, and instead of one meeting on the second Thursday 
h each month, to have a second meeting for strictly microscopical 
objects on the fourth Thursday in each month—A by 
Mr. Chfton Ward, F.G.S., ‘A aketch of the Geslbcical Eistory 
of England, so far as it is at present known,” was read by Mr. 
Wonfor, hon. sec., ın which, from the earliest dawn of the 
Cambrian period down to the present day, the produced 
by depresmon, deposition, elevation, denudation, &c., together 
with an account of the various types of animal and vegetable 
. hfe during each period, weie graphically described, and the 
amount of inna ye water in England at each penod was 
represented by a series of fifteen charts.—It wes announced that 
the se) Sager Flora of the comnty of Sussex would soon be 
ready for distribution, the Society having determined to publish 
it at once, instead of waitmg for the issue of the annnal report 
in September. ` 
. EDINBURGH 
_ Royal Physical Society, February 23rd.—Mr. C. W. Peach, 
president, in the chair, The following papers were read :— 





. Specimens were 
aughan, Bond, Frederick : 


NATURE ` eye. 





Antelope (Oreotragus saltatrix). 
By Mr. D. R. Kannemeyer. A skin of this antelope was exhibited, 
and its various peculanties pomted out and described—the long, 
wiry, and close hair with which it was covered, and the 1emark- 
able strocture of its strong lambs and feet. Major Harns, in his 
work on the wild-animals of South Africa, described it as having 
jagged to 1ts hoofs’; there was really a long, narrow depres- 
sion or oval-shaped hollow on each. of tbe divimons of the hoof. 
These peculiarities were admmrably suited to the, habits of the 
animal, which lived on the tops of high mountains, and was 
remarkable for the speed, agility, sureness of foot with 
which it could leap from rock to rock up and down the face of 
inaccessible precipices; and also for the great distance of its 
leaps, and the small surface of some projecting ledge or pinnacle 
of rock upon which it conld suddenly arrest its course, even when 
in full career. Mr. Kannemeyer described the various enemies 
the animal had to defend itself from—the eagle, the panther, 
and man—and referred to the manner in which it was hunted 
by the colonists, and his own experience in stalking it. 
2. rigs els Soar of Clay in the Neighbourhood of Stirling. 
By Rer. James Brodie, A. ML, Monimail 
Specimens of Polyroa, &c., from the Faroe Islands, wee 
ited and described by Mr. C. W. Peach, A.L.S.,&c. The 
author stated that the specimens were from Stromoe, one of the 
Faroe Islands, and not ered by himself, but were given to 
him by a who been there. They consisted of sixteen 
Polyxoa, four of Mollusca, three of Hydroroa, two 
Ses three Annelide cases, with Foraminifera and Diato-~ 
macen A a aera ee one af the epora the Peace 
by li when feeding on the leathery disks o » 
a R on eh a curious instance of vegetable- 
eating animals being able to put up with such tough and had 
fare when out of their native home, and thus accommodating 
themselves to their changed circumstances. He considered that 
the specimens wee not got in deep water, nor far from land, as 
not a single really deep-sea form occurred amongst them, All 
of the species are to be got ın onr own seas, and with two excep- 
tions (at present northern forms from Shetland and Wick, N.B.) 
have collected by the author from Land’s End to John 
o* Groais. é 
4. Dr. J. A. Smith exhibited a head of a red deer, the pio- 
of Mr. T. O. Horne, which was ialled a the cnd of 
anuary near Kingussie, Inverness-shire. Instead of the usual 
Te brow and bez-antler which marked the red den, 
this animal bad on the right side two small and short antlers 
springing close to the root of the horn, and on the left mde a 
very small brow-antler, and then a large second antler springing 
from near the root of the horn, and ranning stuart aro to 
the beam. It measured about a foot in length. e beam of 
the same horn measured one foot ten inches | terminating m 
a couple of forked antlers above. The other horn was rather 
shorter, end also terminated in two antlers, The variety was 
poe due to some local injury sustained by the deer when the 
ors were beginning to sprout, the soft horn of the left side 
having apparently been split in two. Dr, Smith stated he was 
indebted to Mr. Murhead, Queen Street, for recently sen 
him a specumen of the Bakan Wrasse, measuring 18fin in 
length, taken In the Firth of Forth, whee it 1s by no means 
common; also, a large specimen of the Lump-sucker or 
Hen-padle, C inmpus, The fish was full of 10e; it 
e@neasured 20¢in. in length by a foot in depth, and weighed 
rolh. 130x He also noticed the very luge male salm8n taken 
on the 11th February. Mr. Anderson mformed him it weighed 
a little over 56lb., spd measured 4ft.-ain. in length by 2ft. 7in, 
in e salmon was taken al with several 
others at Mr. Anderson’s fishing station, near Stirling. . 


1. Note on the Kli 


e PARIS 


Academy of Sciences, March 28.—M. Darroux communi- 
cated a paper on Equations, with paral derivations of the 
second order, and M, Tisserand a uote on a point in the differ- 
ential calculus, —A memoir was read by M. J. Jamin, on tho 
employment of the electric current in calommetry, in which the 

or desciibed a method of applying the heat produced by an 
electric current to the determination of the specific heat of various 
bodies —M. Jamm also communicated, on his own behalf and 
that of M. Aang a memoir on the specific heat of wate 
between zero (42° F.) and 100°C. (212° F.) The author showed 
that the To eat of water undergoes no peyticular 
alteration ut 396° Fahr, and that fiom upwards it 
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incieases with the temperature.—M. A. Trécul presented the 
sixth portion of his memoir on the position of the tracheæ in 

ferns, in which he described the ramification of the petioles 
E Be Including several species of 
Asplesiunm, <Arspidium, and Polypoditum.— A note was read 


on the and phenomena of fecumdation in the genus 
LARS, M. Strodot The Lesanes, although 
the est of the fresh-water were daane by 


erst in 1868 as prod spores germina ea 
fecundation.” The author dage what he AT anthe- 


ridia in two species (Z. catenata and L. feriali), and m- 
dicated the mode of fecundation as observed by him. — M. 
Ducharter communicated an abstract of two Greek papers by 
Ma: Koressios, in which the anthor expressed the opmion that 
the disease now ravaging the vines in France attacks them from 
the roots, and recommended a certain mode of treatment.—M. 


-of the Pyrenees, e maintained that there is no evidence of 
fie uea OF the piglets sabia E T SEAS 
objects to the admission of the Muschelkalk as existing in the 
Zechstein in the departménts of the Tarn and Aveyion. The 
same author addressed a note on the state of the 
higher summits of the Pyrenees, in which he mamtained that 
the broken state of the rocks forming these summits must be 
_due to the effects of the force exerted d their elevation, 
ond concluded therefrom that the summits of these and other 
mountains cannot have lost much of their original heights by 
subaerlal action. M. Elie de Beaumont made some remarks on 
the permanence of artificial earthworks, as confirmatory of the 
author's views.—Papers on medical subjects were also read. 


PHILADELPHIA 

American Philosophical Society, February 4.—Pliny E. 
Chase presented tables of rainfall, and described them. The 
most interesting deductions were, as far asielated to Philadelphia, 
ay e nl aa T be alike, and tho autumn and 

i The tables are for 45 years up to date, from 
obsérvations at the Pennsylvania Hospital. Dr. Brinton made 
observations ie a zealous and pas e studies of ee 
language of the Choctaw ae e by atea 
Byington, who died a year . Brmton has a list of over 

75 works, inchiding the Bi Bible, printed in Choctaw. Mr. Bying- 
ton’s Choctaw Grammar has been revised fonr times, and at his 
death he had with his fifth revision. The MS. of 
_ this work was in Dr. Brinton’s hands, and was presented to 
the Society for publication. 

Febtuary 18.—Prof. Cope read a “paper inttled, ‘‘ Fourth 
contribution to the Fauna of the Miocene in the United 
States.” He-exhibited the periotic bones of a large whale from 
the mlocene of North Carolma, which had been discovered by Prof. 
W. C. Keir, State Geologist. The part of the skeleton found 
consisted of the left side of the um to the temporal fossn, 
mandible, and many veitebre, ribs, &c It was found 30 feet 
below the surface in the benk of a stream. It represented a 
type near the true Balena, bat ing of the characters 


of the Balaneplera. One was the enormous thick- 
ening of the su ital process of the frontal, which was 17 
inches deep. is individual was 17 inches deep. Vertebree of 


two other individuals were found in other places, and a complete 
vertebral column of the same extended across a stream 20 miles 
distant Kerr's specamen. Vertebræ taken from tho last, 
referred it to the same i This specimen was 50 or 6o 
feet long, and extended across the stream jn such a way as to 
serve as a foot-croming when the water was very low. The 
gg P T o Anais th Prof. mentioned 
the discovery of the genua us Sus for the first time the United 
neighbors oed of Scuankan, *N J. He said it 
with the odcurrence of the dugong noticed by himself 
and the rhinoceros by Marsh im gi an Asiatic character 
to that extinct Fauna. The hog he , and 
said it was as as the common S. wrefe. He atten- 
oon at of the species of the Pythomemorska in the 
United States, descnbed two new species fram New Jersey, 
vin, Adosasasrus fielciatus ond M. werthrus. The first with 
round curtra and an additional rib on the the 
second with depressed centra, and a ne more like 
that of Af. debeyi than AY. He said he knew 27 
es of Mosssamreds. In e last work on the subject, only 
three species tere describe rae 
e 
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MACMILLAN & C0.S SCIENTIFIC PUBLICATIONS. 





SCIENTIFIC MANUALS. 


IT is the intention of the ee to ap mi a complete 
seiies of Scientific Manuals, affo accurate elementary 
information, conveyed in clear and aad English. The authois 
are well known as among the foremost men of their several de- 
partments ; and their names form a ready tee for the high 
chaiacter of the books. Subjoined is a of those mnannrals 


that have alieady appeared, with a short account of each. Others fenaors and 


are in active p on; and the whole will constitute ao 
standaid series y adapted to the requirements of beginne s, 
whetbm for private study or for school instruction. 


ASTRONOMY. — By the Astronomer 
ROYAL—POPULAR ASTRONOMY With Illustrations By G B. 
AIRY, Astronomer Royal Sorth and cheaper Edition tmo. cloth 4r Gal. 


telligent persons on which the mstrumants of an 
are constructed (o ail stiles fay ax ey ave merei ona), 
and the pet with these mstruments are 


Systam, and of a few stars, omitting all of and all tronhle- 

mome of ” The specmlty of this volume m the drect 

reference of every step to tho Observatory, and tho f of the 
instruments of 


ASTRONOMY.—Mr. LOCKYER’S ELE- 
Y LESSONS in ASTRONOMY | With Coloured 


ste bly ia | 


PHYSIOLOGY Professor HUXLEY’S 
LESSONS in ELEMENTARY PHYSIOLOGY, With numerous Iiis- 
tratons. By T H. HUXLEY, PRS, Professor of Natural History m the 
Royal School of Mines. Twelfth Thousand x8mo, cloth. 4r. Ge. 

This book explains, in a series of graduated 


deecribes and the 
hr i M Hunia Sat ei or the Structure and Functions 
uman Body The first heson sippen a gen 


the 


and’ the 


eral mew of the 


and Tonervation f 
Tissues Table of Anatommeal and Physiological Constants is appended 
arpa Ea dp. U tL tn og ae, abl The manual z 
peri asara cain and learners in boys’ 


QUESTIONS ON HUXLEY’S PHYSIO- 


LOGY FOR SCHOOLS. By T. ALCOCK, MD x8mo. ur 6f. 
Thes wero drawn up as akls to tho instruction of a class of 


young people in Physiology 

BOTANY. — TR OTETO OLIVER'S 
LESSONS IN ELEMENTARY BOTANY. Ee peaty Iwp Hundred 
Nlustrations, By DANIEL OLIVER, FRS, PLS. Serenth Thousand. 


to teach the Elements of Botany on Professor 
ected Types and by the uso of Schedules. The oarlrer 


the of Structural and Ph gical Botany, 
fntroduce us to the methodical study of the Orggmal ype. The con- 
cluding cha are entitled, ‘‘ How to Dry Plants,” and “ How to descnbe 
Plants” A valuable Glomary is to the volume. In the - 


late PROFESSOR HENSLOW. 


CHEMISTRY. — Professor ROSCOE’S 
LESSONS IN ELEMENTARY CHEAIISTRY, INORGANIC AND 
ORGANIC. Pr ENR BRT pai Professor of Chemistry n 

ens Manchester. Tostrabers and Chromo 
Litho of the Seam) kad ot Mio AWAL and alin: Harta 
Now Editon Twenty-fint Thoumod. x8mo. cloth 4s Gg 


upon the sed pee have s have bean added 


Pe eS eee 
metric scalo, are used a a oe ole eee new 
woodents, contains man panies Gal caren and meludes the 


MACMILLAN & CO., LONDON. ss 


volume, an 
the | Planstary theory, Thid bang elementary m 
completes, 


Extra fcap fro., price âs. Gal 


FIRST BOOK OF INDIAN BOTANY. 
By Profeser OLIVER, aS) FLS, Keepar of the Herbarium and 
Labrary of the Royal! Gardons, K and Professor of of Botany m Unvernty 
Collage, London, With numerous Thustrations 

“t Tn nothing is Prof Oliver's book more satisfactory than the saccess with 
we TIEA on ee ee it Jlustrates the vast and warted botany of 
Such a work hes long been wanted by amateurs and college pro- 

and students m Inde "—A thera 

awl eae a sa Fe lege egg O pall ag nese ral ence Oar 
to apply new Loceledgs to a practical ¢saminahon ts 
Bowers that moet his oye in any part of India "—A en's Indian Aail, 


By G. B. AIRY,. Astronomer Royal. 


ON THE ALGEBRAICAL AND 
NUMERICAL THEORY OF ERRORS OF OBSERVATIONS AND 
THE COMBINATION OF OBSERVATIONS Crown vo. cloth. 


UNDULATORY THEORY OF OPTICS. 
pe oe ate Vey New Ediuon Crown 
The plan of this tract has been to Include those phsnomena only which 
par we ein la Ac all aaa a phenomena 


ON SOUND AND ATMOSPHERIC 


VIBRATIONS. Wah the Mathematical Elements of ae — Designed 
for the Use of Students of the University Crown 8yo 


By HUGH GODFRAY, M.A. 
A TREATISE ON ASTRONOMY, for 


» | the Use of Collages and Schools ee ee AI A, ‘aathe- 
College, Cambridge. 


matical Lecturer at Pembroke Yo. cloth. ras. Ga. 


AN ELEMENTARY TREATISE ON 
THE LUNAR THEORY, with a Bref Sketch of the Problem up to the 
tme of Newton. By HUGH GODFRAY,M A. Second Editon, revised 
Crown 8vo, cloth ww. 6a, 


PROFESSOR ROSCOE’S “SPECTRUM 


Aledinm 8o au Second 


the most important 
moriar ba ene ie equally valtiabie ne m text- 
ents.” 


A TREATISE ON ATTRACTIONS, 
rarer rk FUNCTIONS, AND THE ar his OF THE EARTH 
OHN H. PRATT, MA, Archdeacon of ae of “The 
Crown 8ro. cloth. 6s. Gal. x 


The author's chief dengn in this treatise is 


question, Finn tha Barth weaved itn grease tits) 
a fuid state t” 


THE ELEMENTS OF MOLECULAR 
MECHANICS By Je OSEPH BAYMA, a Professor of Phikeophy, 
Stonyhurst College 8yo cloth. ros. 


AN ELEMENTARY TREATISE ON 
THE PLANETARY THEORY With a collection of Problems By 
C H.H CHEYNKE, ALA, Crown 8yo, cloth. Ge. Ge 
In this mpt has been made to produce a treatise on the 
characte, should be so far 
as to contain al that uw usualy required by students in the Univer- 


an answer to the 


beng ongmally in 


«ity of 


THE EARTH’S MOTION OF ROTA- 
TION. By C.H H. CHEYNE, MA Crown Bro? ar GW. 


The first BOF Es wee ees o an application of the method of the 
variation to the general problem of roeaton In the second 
cae pce aatan are appii to the particular case of the 


ON A METHOD OF PREDICTING 
BY GRAPHICAL CONSTRUCTION OCCULTATIONS OF STARS 
BY THE MOON, AND SOLAR ECLIPSES, FOR ANY GIVEN 
PLACE. oe ee Reduction for the Accu- 
of Longitude, By F. C PENROSE, F.RAS With 

Charts, Tables, Ar. 4to TH, 
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in Freparaten, i Vol. mcdstm Bos., wh 190 Origmal Tiusiratens and 5-Mags, 


SCRAMBLES AMONGST THE ALPS, 


BY EDWARD WHYMPER. 


This Work will contain an account of all the principal Excursions made in the Alps, for the first time, by the Author during 
the gears 1860-69, and will include, amongst others, the ascents of e. 


THE GRAND TOURNALIN . (Yal Tournanche) 

MONT PELVOUX š - (19,973 foot) 

THE POINTE DES ECRINS « 4 a. a (A464 ,, ) 
(The Highest Mountain in France.) 

THE RUINETTE. . . - Gary p» ) 

THE GRAND CORNIER . . . . (13,085 ,, ) 

THE DENT BLANCHE . . . » (t4,378 ,, ) 


COL DES AIGUILLES D’'ARVE 
MATTERKJOCH 


THE MONT DOLENT . . (19,566 feet) 
THE AIGUILLE DE TRELATETE j ~ ayoo p) 
THK AIGUILLE D'ARGENTIERE Z a . (3,100 ,, ) 
THE AIGUILLE VERTE . . .. . « (t%540 n ) 
THE GRANDES JORASSES . G37 n ) 
THE MATTERHORN. . (14740 p) 
&c., &c.,, kc F 
AMD OF THE FOLLOWING PASTES :-— *e 
COL DE TRIOLET 
COL DE TALEFRE e 


BRECHE DE LA MEIJE 
COL DES ECRINS’ 
COL DE PILATTE 


COL DOLENT 
COL VA CORNIERE 
MOMING' PASS, &c., &c., &c. 


The Illustrations, from Photographs and from Sketches taken by the Author, have been 
engraved especially for this work, and include 


PORTRAITS OF CELEBRATED GUIDES AND DISTINGUISHED MOUNTAINEERS, 
A NATURAL PHENOMENA, 
GLACIAL AND WEATHER ACTION, 
STARTLING INCIDENTS AND MOUNTAINEERING APPLIANCES. 


A LIST OF THE ILLUSTRATIONS APPEARED IN “NATURE” ON THE asth OF MARCH. 


JOHN MURRAY, ALBEMARLE STREET, W. 





OBSERVATORIES, EQUATORIAL TELESCOPES, -ASTRONOMICAL CLOCKS, LEVELS, ETC. 
T, COOKE & SONS, 


Opticians to H.R.H. the lats Prince Consort, the Royal Family, and Her Majesty's Home and Indian Governments, 
BUCKINGHAM WORKS, YORK. 


Obeervatoriea, Equatorial and all other 


of Telescopes, 


ey nance, Sor descriptions Astronomical Clocks, Theodolites, Levels, 
Band Aneroide, &c , manifactured by T. COOKE and SONS mey be bad on appheation to the Werke. 





EVER SWEET. 


Piesse and Lubin’s Rare and. Precious |- 


PERFUMES varlotios of Seants, rained Sokna, Sachets, Cdirous 
Waters, Ladies Tailet Rogqumtes, Pamades, Oils, Harr a o 
> and Wedding Presents, Fountams, 

ke. mopped in bond en Oe Kras Odoo 








btrest, London 
a ronne a New Pocket Microscope. 
Aw Bert C andan n Jar Pan anpii te instrument compiote, ig 
good © octive largo aye- piece, morocco casa, £r IIF, bie 
pa twp objectives, one-inch two-inch drpping-tube, 
im oy nem and Physical Instrument Maker to the na 
Oberg, B i heirs 111, Mmones, Priwe Aledal Nez eEstablished 1 
Bragg’s Vegetable Charcoal or Pure 


great benefit and n ipaam, arian wos Re 
bale, acdyy, breath, worms, Xe 
Toas s meal ee ita beneficial m these compiamts —Sold 


pI 


Indigestion. — The Medical Proiession 
PREPARATION OF PEPSINE as the T 
adopt Sad i as Tuo 


Remedy. Bottles and Bores from ms 
Chemists, and Hie Manarak OAS Ho N and SON, m4 
occa gow, RD Square, London. 


Printed by R. Cuar, ne & arias es A and 8, Bread Sue E 
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SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREAT 
LONDON, W. 
Drrecrep py ARTHUR VACHER 


GEOLOGICAL MAP OF LONDON, 





Just pubbahed, fokied in cover, zr; mounted on cioth, in case, ys. Ge’ ; 
on rollera, varnushad, gt. 


STANFORD'S GEOLOGICAL MAP OF 
LONDON, 

SHOWING SUPHRFICIAL DEPOSITS. 
Compiled by J. B. JORDAN, Emx. of the Miming Record Office, 
eee ee eee ee fod coer oi Ma Goocgual* of Eng- 
ty SLs at re Me end ames a tetas 
Ex and W. ae a A ; 


The Map also shows all the Railways and Stations, the Principal 
Roads, &c. 
Scale, r foch to a mle; sie, a4 Inches by 36 
London: EDWARD STANFORD, 6 and 7, Charing Cros, S. W 


in the City of London, and publahed by Macia & Co. 
-—Taurepay, April 7, 1870. 
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Fourth and very much enlarged Edition, po Plates, 4 Coloured, ats. 
How to Work with the Microscope. By 
Dr. LIONEL BRALE, F.R.S. 
HARRISON, Pall Aall 


NEW WORK BY DR. BEALE, F.R.S. 
Second Edition, 6e. Ge, 
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CONTRIBUTIONS TO THE THEORY 


OF NATURAL SELECTION, A Serios of Eewys by ALFRED 
RUSSEL WALLACE, Author of “The Malay "ko 
(Tust ready 


AN INTRODUCTION TO THE OS- 
Toa OF THE MAMMALIA, 


Agee pe of Serge of England in 187e 
By WILLIAM HENRY rE ERS. we ego 
toms, [ Preparing. 


: ON COMPARATIVE LONGEVITY IN 
MAN AND THE LOWER ANIMALS. By E. RAY LANKESTER, 
Pai. ii 43 Gd, [This day. 


ee 


ON SOME DEFECTS IN GENERAL 
POT a es ups far cg Poem 


THE BEGINNINGS OF LIFE: In- 


cluding an Account of the Present State of the ‘ Generation ” 

Controversy. i Of ee KOTTAN MUD FRS. of Pathological 
Anatomy in U College, London. Lim the press. 

THE WEEK OF CREATION; or, The 

of in its Relahon to Modem Scienca. By 

GEO WARINGTON, Antha of “ Character of tho 
Pontateach Y. Bro, 4s. Ga, [This day 


‘OBSERVATIONS ON sap ua GEOLOGY 
ABYSSINIA. 


AND ZOOLOGY OF 
Baxpedition Si 108 Dy W. J BRANFORD, 
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DARWINISM.—THE NOACHIAN 


FLOOD. A Locture deltvered before the T Natural History Society, 
Jan. erg aici By THOMAS R R G, ALA. Crown fro. 
| This day, 
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THOUGHTS ON LIFE SCIENCE. By 
BENJAMIN PLACE, Crown Bro, Ge, 


THE POPULATION — OF AN OLD 
PEAR TREE; or, Stories of Insect Life, From the French of E. TAN 
BRUYSSEL "Eiend by the author of Tha H Hetr aa ee slags 
numerous Illustrations by Becke, Crown So. This day. 
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-Utan and the Bird of 
and Nature, Two Voki con 
Titustrations, a4. Second Edition, 


FORCE and NATURE: ATTRACTION 
AND, REPULSION. The Radical Principles of Energy graphically ts 


coate m thelr to Physical and 
C. F. WINSLOW, M.D. 8vo. 144, 


HABIT AND INTELLIGENCE, in their 
Connexion with the Laws of Matter end Force. A Sedan of of Schemnfic 
Keanys. Eeuys. Py JOSEPH J, MURPHY. srok fro. 1 


A HISTORY OF CHEMICAL THE- 
ORY, trom the Lavoisier to the Present Tone. By AD. WURTZ. 
Transiated by H. ATTS FICS. Crown Gro. Gs, 
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aF cg U and pune oy With a 
Seat Gece aos ot Pm. PY JOHN 
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Tha ee and Usos of Malt, H Youst, and 
Tobacco. With One Hundred 
graved on Steel, By HENRY P. P ELS Bro yn Ge 


HOW CROPS GROW; A Treatise on 


the Seructure, and Life of the Plant, for Agricultural 

Studante, By 8. W. JOHNSON, of Analytioal and Agr 

coltural Chemistry in College. W and Tables af 

Anal ypes. umearous and adapted for Engish us 

A. H CHUR ALA and W. T. D Bi Bi Tofas al tis 
Corencaster. ro. 8r. Gel, 


GLAUCUS: or, THE WONDERS OF 
THE SHORE. | CANON KINGSLEY. Fourth Sauer corrected 
and onlerged, with inetrations, Extra fcap. Sra. 
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THE TOTAL SOLAR ECLIPSE OF DECEMBER 
NEXT 
OX Friday last, Mr. Lassell, the president, brought before 
the Royal Astronomical Society the subject of the 
total solar eclipse of December next, with a view to elicit- 
ing information as to the steps necessary for observing it. 
A. most interesting discussion ensued, in which the 
Astronomer Royal, the president, Messrs. De la Rue, Stone, 
and Huggins, Admiral Ommaney, Colonel Strange, and 
Lieytenant Browne, R.A., took part. The line of totality 
passes near the following places :—Odemira, in Portugal, 
Cadiz, Estepona (about twenty miles north of Gibraltar), 
Oran, on the Algerine coast, Syracuse, and the region 
including Mount Etna in Sicily. 

‘The duration of totality will be a little over two minutes 
of time. Itis proposed that an endeavour shall be made 
to equip two expeditions to observe the phenomena of the 
eclipse at two of these points, in order that, should 
adverse weather occur at one station, results may be, 
perhaps, obtained atthe other. Itis thought probable that 
the station of Oran, in Algeria, will be occupied by a French 
party of astronomers. The choice for English observers 
seems to be between Cadiz, Gibraltar, and Syracuse. 
Both Admiral Ommaney and Lieut. Browne, RA, spoke 
from personal experience favourably of the climate of 
Gibraltar at that time of the year. The speakers were 
unanimous in considering that both parties ought to be 
equipped for the following main objects:—(1) Photography; 
(2) Spectrometry; (3) Polarisation. Other objects of 
subsidiary importance, as Photometry and Meteorology, 
would also receive due attenton. An approximate esti- 
mate of personal and instrumental force gives from 20 to 
25 skilled observers, and about 10 telescopes of from 4 to 
6inches aperture, as the complement necessary for each of 
the two expeditions, 

The first step which the Council propose to take is to 
invite, by circular and other means, those prepared to 
volunteer for this service to send in their names at once, 
specifying the particular class of observation which the 
observer desires to be engaged in. The number of ac- 
tually available telescopes and instruments will also be 
ascertained, 

- When this preliminary information has been 

the Council of the Royal Astronomical Society, which has 
resolved itself into a committee for the purpose, will then 
consider whether they should apply to Government for 
such assistance as may enable them to utilise, with the 
utmost advantage, their own resources. Pending the 
collection of this information, it would be premature to 
attempt any estimate of the public assistance which may 
be required to guarantee the success of this enterprise. 
But it is not too early to lay before our readers some idea 
of its character and importance. 

The systematic examination of the solar surface is 
emphatically a modern study, which has, even during the 
last twelve months, advanced with enormous strides. 
Until recently these researches were limited to the ocular 
inspection and photographic representation of features 
rendered visible at ordinary times by our improved 
` telescopic power, and to sinfllar modes of examining 
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certain other features developed during eclipses. Sub- 
sequently, with the wonderful aid afforded by the spectro- 
scope, a new class of phenomena was brought under 
examination, but only momentarily, on the rare occasions 
of total solar eclipses. Only last year M. Janssen and 
Mr. Lockyer, labouring independently, showed that many 
of the spectroscopic observations, for securing which an 
eclipse had been believed to be indispensable, could be 
made without the aid of that phenomenon,—a discovery 
second, in dignity and value, to none that this age has 
achieved. But these very methods have opencd out 
inquiries and doubts which again require for their 
solution the peculiar circumstances attending total 
obscuration of the sun’s disc. 

For instance, the corona which has been secn at times 
to extend to a distance beyond the sun greater even than 
the sun’s diameter, has been very generally stated to in- 
dicate a solar atmosphere, a conclusion not entirely borne 
out, however, by the spectroscopic method of investiga- 
tion; and Dr. Frankland and Mr. Lockyer have stated 
their opinion that the wole of the corona can hardly be 
solar——this opinion being based partly on their approxi- 
mate determination of the pressure in these regions. This 
question was manfully attacked during the eclipse ob- 
served last year in America, but the results, which will be 
found most carefully detailed in the report printed by 
the American Government, were not conclusive. 

Again, ıt has been shown that the solar chromosphere 
is not entirely seen by the new method of observation ; 
away from the sun its light is ordinarily so feeble that it 
cannot be detected through our brighter atmosphere, but 
during eclipses it is seen; and in this matter the American 
astronomers did admirable work, which, however, requires 
strengthening, for many still hold that the radiance depicted 
on the photographic plates immediately round the moon 
in the photographs, is not the chromosphere, as stated by 
Dr. Gould and others, although there are very many argu- 
ments which can be brought forward in favour of thcir 
idea that it is that envelope. Other points might easily 
be brought forward to show the extreme and, in fact, 
special importance of eclipse observations at the present 
time. 

If researches such as these yielded no fruits beyond the 
satisfaction of our craving desire to know more of the 
structure and constitution of the sun, they would still be 
prosecuted with ardour. But the knowledge they are 
calculated to advance has a much wider range and a 
more tangible character than the gratificationeof philo- 
sophical curiosity. Sabine, Lamont, and Wolf many 
years ago°’d ed the contemporaneity of magnetic 
disturbances and the maximum outbreak of spots on the 
sun’s surface. More recently De la Rue, Stewart, and 
Loewy have established a relation between the sun spot 
maxima and the configuration of the planets Venus and 
Jupiter. Systematic observations have been carried 
on at the Kew Observatory continuously for nine years 
for the express purpose of throwing light gn the apparent 
connection of the sun spots with magnetic and planetary 
phenomena. During this period upwards of nine thou- 
sand photographic pictures of the solar disc have been 
taken. These researches, and those of Carrington, ex- 
tending over many years, have shown that though the 
spots, if observed from day to day and month to month, 
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appear to break out capriċiously both in point of size’ 


and position, yet when observed perseveringly for a 
series of years, a recurrence of phenomena, so far at 
least as the total area covered by spots is concerned, 
becomes evident. The period required to complete this 
cycle is variously estimated, a little over eleven years 
being that most generally accepted. On Thursday last, 
a remarkable paper by Prof. Piaxxi Smyth, Director of 
the Royal Observatory, Edinburgh, was read at the Royal 
Society, in which the results given by thermometers, 
buried at different depths in the earth and observed for 
upwards of thirty years, were tabulated and discussed. 
The main deduction from these observations was that the 
temperature of the earth, divested of the effects of tran- 
sient atmospheric changes, seemed subject to a secular 
law. This secular variation in the earth’s temperature 
may of course be due,to secular changes going on ‘deep 
in the structure of the globe itself; but it may be ascribed 
also, and with a far higher degree of probability, to 
changes in the heat-supplying power of the sun. 

There is one extremely important fact connected 
with these changes, namely, that one of them is accom- 


" plished in 11r% years ; that is, exactly in the sun spot 


periods as determined by Wolf, and identical, or nearly 
go, with the period obtained from the Kew observa- 
tions. : 

But the spots are only one of the known evidences of 
changeful activity going on in the great central luminary. 
The form, disposition, and dimensions of the prominences, 
and the distribution of the chromosphere, are visibly un- 
dergoing constant alteration. May these phenomena not 


- also have their period of recurrence? And may not they, 


equally with the spot outbreaks, stand in some relation to 
what formerly used to be considered purely terrestrial 
phenomena, namely, magnetism, electricity, humidity, tem- 
perature, and rainfall? To carry the hypothesis one step 
further ; if there is a physical relation between the solar 
changes and meteorological occurrences, and if the solar 
changes are subject to Jaws which cause them to recur in 
regular series, have we not in this secular arrangement a 
clue by means of which climatic variations may be studied 
with greatly increased effect? Is not, in short, the sys- 
tematic study of solar phenomena extremely important 
from a meteorological point of view? 

If this hypothesis, which is one daily gaining strength, 
be but probably sound, the careful observation of 
the physical phenomena of solar eclipses becomes an 
“urgent necessity, as calculated not only to afford more 
just and more noble views of the constitution of the 
universe, but to confer on mankind the same,power with 
respect to climatal vicissitudes, which we already possess 
with to* astronomical phenomena, the power of 
confident prediction, which will never be ours until we 
have a firm grasp of the secular laws which those 
vicissitudes are governed. 

If these views be generally accepted, as we know they 
will be by those acquainted with the subject, we need not 
fear that anything which the knowledge and devotion of 
our astronomical physicists, or the power of the Govern- 
ment, can supply, will be wanting to effect the due ob- 
servation of the Solar Eclipse of December in a manner 
creditable to our age and our country. ‘i 


- 
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ON THE BASIS OF CHEMICAL NOTATION 


CHEMISTS are so much in the habit of employing 

what are called chemical symbols, that they are 
liable occasionally to forget the realities symbolised; 
while persons interested in the realities of chemistry, but 
not themselves chemists, are apt to call in question the 
propriety of employing any such symbols at all—looking 
upon the entire system of chemical expression as an 
arbitrary one, having its chief warrant from authority, and 
not only throwing an unwarrantable gloss upon the facts, 
but frequently overshadowing them. That the accepted 
system of chemical notation is, indeed, to some extent 
arbitrary, and that it does throw more or less gloss {pon 
the facts, may be admitted at once as indisputable; but 
nevertheless its relation to the facts is so sineple and 
direct, and its utility as a means of.illustrating and 
classifying the facts is so remarkable, that its justification 
ought not to prove a seriously difficult labour. 

It being the especial business of chemists to consider 
every material object in relation to the kind of matter 
of which it is composed, they have gradually become 
acquainted with about sixty different kinds of matter that 
are unalterable in their kind by way of subtraction.’ The 
entire matter of a piece of iron, for instance, may cease to 
exist as iron, and, by an accretion of other matter, appear 
in the form of rust. But, though alterable in this way by 
the addition of other matter than iron to it, it is experi- 
mentally unalterable by the subtraction of other matter 
than iron from it. Now the sixty or more different kinds of 
matter having this-property of unalterability by subtraction, 
though never declared to be in their essence elementary, 
are always tacitly assumed to be so; and chemical 
changes are accordingly interpreted in a definite way 
which, on this particular assumption, would appear to be 
the only legitimately possible way, but which, irrespective 
of this particular assumption, can only be regarded as one 
of several more or less probable ways. 

Making the assumption, however, with eyes shut or 
open, as the case may be, chemists are able to learn, by 
analysis, the respective weights of the different elementary 
substances constituting a given weight of any compound 
substance. The results of the analyses‘are, of course, ex- 
pressible in various modes; the most obvious, and, so to 
speak, impersonal mode, being the centesimal one—the 
setting forth of so many parts by weights of the respective 
constituents in 100 parts by weight of the particular com- 
pound. But in the case of several different compounds 
having one or more common constituent, the relationship 
of composition subsisting between the different com- 
pounds is much better brought out by taking some 
common constituent as a constant, and the other con- 
stituents as variable in relation thereto, rather than by 
taking all the constituents alike as variable. 

Now, among the sixty or so elements, hydrogen is 
characterised by this peculiarity, that in nearly.all the 
compounds of which it is a constituent, it exists in a 
smaller proportion by weight than any other constituent, 
while in absolutely all its compounds it exists in a smaller 
proportion by weight than some other constituent; so that 
in the compounds which it forms with but one other kind 
of elementary matter, its proportion by weight is always 
leas than that of the other elementary matter with which . 
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` it is combined. Even in that particular hydrogen com- 
pound, namely, marsh-gas, 1 in which the amount of con- 
stituent hydrogen is largest, its proportion reaches only 
to 25 per cent, while among the many thousands of 
hydrogen compounds known to chemists, the following, 
and certain of their immediate congeners and isomers, 
are almost the only ongs containing hydrogen to the 
extent of II per cent, and upwards :— 


Per-centage of 
cream trae 

Maish-gas. . . 25% 
TER aie ‘ . 14 to 20° 
j 176 

Metiria : ; P 16°! 
* Higher sisshat bakes te . 14 to 15°5 
Olefiant and homologues . ; 14°3 
Higher aicohols . : . 13 to I4'o 
Wood-spint . . 52°5 
Water . Irs 


From the circumstances, then, of hydrogen forming so 
small a proportion by weight of the compounds it helps 
to constitute, its proportion may conveniently be taken 
as unity, and the composition by weight of the above 
tabulated hydrogen compounds be preferably expressed 
as follows :— 


Parts by weight. 
Marsh 1 hydrogen to 3°0 carbon 
Ethyl jae e I jj 4'0 carbon 
Ammonm. . I 4°7 nitrogen 
Meth Ə. I i 5'2 nitrogen + carbon 
Eth 8 I s5 ‘4 nitrogen + carbon 
Olebant gas I ji ‘oO carbon 
ålcohol . . I oF 6'6 oxygen + carbon 
Wood-spint . I + a oxygen + carbon 
Wata. . I 


. Now, while hydrogen is thus the least weighty, it is 
usually also the most mobile constituent of its several 
compounds. Accordingly, by acting on its several com- 
pounds with various reagents, it-is possible to effect a 
removal of more or less hydrogen from them, often in the 
form of free hydrogen gas, more often in the form of 
some familiar hydrogen compound, such as water or 
muriatic acid. For instance, if muriatic acid itself, 
formic acid, ortho-phosphoric acid, and acetic acid, be 
each of them acted upon with either metallic sodium or 
caustic soda, taking care to keep the acid in excess, new 
compounds are produced, the composition of which in 
relation to that of the original acids may be expressed as 
follows :— 

Muriatie acid and seditim chloride, 
1 hydrogen + 35°5 chlorine 


z3 sodium + o hydrogen + 35'5 chlorme ° 


Formic acid and sodiu formate. 


1 hydrogen + 6 carbon + 16 oxygen 
11'5 sodium + 4 hydrogen + 6 carbon + 16 oxygen 


Phosphorsc acid and sodium phosphate, 
I hydrogen + 10'3 phosphorus + 21°3 oxygen 
7'6 sodium + $ hydrogen + 10‘3 phosphorus + 21°3 oxygen 
Acetic acid and sodnim acetate. 
I hydrogen + 6 carbon + 8 oxygen 
5°7 sodium + £ hydrogen + 6 carbon + 8 oxygen 
It is observable that the new compounds differ in com- 
position from the original acids by a consecutively de- 
creasing gain of sodium, and by a corresponding loss of 
the whole, of one-half, of one-third, and of one-fourth the 
' original hydrogen respectively; and there is this additional 


point for consideration, that while in the case of formic acid 
and acetic acid it is not possible to obtain a compound 
differing from the original acid by a removal of one-third 
of its hydrogen, in the case of phosphoric acid it is not 
possible to obtain a compound differing from the onginal 
acid by a removal of one-half or one-fourth of its hy- 
drogen. But, by further treatment of phosphoric acid 
with caustic soda, another compound may be obtained, 
differing in composition from the original acid by a re- 
moval of two-thirds, instead of one-third, the original 
hydrogen ; while, by treatment of acetic acid with chlorine, 
a series of new compounds may be obtained, differing in 
composition from the original acid by a removal of one- 
fourth, and two-fourths, and three-fourths successively of 
the original hydrogen. Anyhow, the tendency of the 
hydrogen of formic acid is manifestly to break into 
halves, that of the hydrogen of phosphoric acid to break 
into thirds, and that of the hydrogen of acetic acid to 
break into quarters. 

Now, assuming the reacting units of the four acids to 
contain each but a single proportion, or one part by weight 
of hydrogen, there seems no reason why this hydrogen 
should in each case break up in a specifically different 
manner; and, in other cases, in yet different manners, as 
into sixths, eighths, twelfths, and so on. But assuming 
the re-acting unit of formic acid to contain two propor- 
tions, that of phosphoric acid to contain three proportions, 
and that of acetic acid to contain four proportions of 
hydrogen, the reason of the different mode of breaking up 
becomes perfectly obvious, as shown in the following 
comparison with respect to composition of the original 
acids and their produced sodium salts; whereby it 
appears that a similar exchange of twenty-three parts by 
weight of sodium for one part by weight of hydrogen is 
effected in each of the four reactions, 


Afuriatie acid and sodium chloride. 

I hydrogen + 35°5 chlorine 
23 sodium + o hydrogen + 35°5 chlorine 

Formic aed and sodium formiate. 

2 hydrogen + 12 carbon + 32 oxygen 
23 sodium + 1 hydrogen + 1a carbon + 32 oxygen 

Phosphoric acid and sodium phosphates. 

3 hydrogen + 31 phosphorus + 64 oxygen 
23 sodium + 2 hydrogen + 31 phosphorus + 64 oxygen 
46 sodium + 1 hydrogen + 31 phosphorus + 64 oxygen 

Acai acid and sodium acetate, 

4 hydrogen + 24 carbon + 32 

23 sodium + 3 hydrogen + 24 carbon + 32 oxygen 


This, then, is the assumption actually made by chemists, 
and further warranted by many important considerations. 
For example, ammonia has the roperty of forming com- 
pounds with the above acids direct combination or 
addition ; and the respective maximum quantities of the 
formic, phosphoric, and acetic acids, with which a given 
weight of ammonia can so combine, do actually yield 
twice, three times, and four times respectively the par- 
ticular weight of hydrogen that is yielded by the max- 
imum quantity of muriatic acid with which that same 
weight of ammonia can combine. Instead, therefore, of 
regarding the unit weights of all hydrogen compounds 
as including alike a single proportion of hydrogen, chemists 
regard them as including I, 2,3,4,...... and 2 pro 
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portions of hydrogen respectively, accordingly as their 
- constituent hydrogen is capable of removal in the ratios 


. +. and = respectively. And this position, 


‘as to the relative unit weights of different chemical sub- 
stances, arrived at by the above or by some other method 
of attack, is the gist of the whole question. Admitted, 
the rest follows as a matter of courge: and it will hardly 
be arguing in a circle to adduce the simplicity of what 
follows as a reason for admitting the position on which it 
is consequent. 

The relative unit weights of different nyaronen com- 
pounds being determinable in this way, certain relations of 
quantity subsisting among other common constituents of 
the diferent compounds become very quickly apparent, 
as shown in the following examples :— 

Caustic potath. 
1 hydrogen + 39 potassium + 16 oxygen 
Formic acid. 
12 carbon + 32 oxygen 
Nitric acid, 
14 nitrogen’ + 48 oxygen 
Phosphoric acid, 
_ 3 hydrogen + 31 phosphorus + 64 oxygen 

It is obvious that in the units of these different 
compounds, determined with respect to their constituent 
hydrogen, their constituent oxygen amounts to one, two, 
three, and four times sixteen parts by weight respectively ; 
‘and it further appears that, whenever the units of different 
compounds differ from one another by their amounts of 
constituent oxygen, the increment or decrement of oxygen 
is always sixteen parts or some multiple of sixteen parts, 
as exemplified in the case of mono-potassic succinate, 
malate, and tartrate, for instance—~ 


Potassium 39 + hydrogen 3 + carbon 48 + oxygen 64 
T 39 + ” 5+ 5 48+ 4, 8 
$3 39 + 33 5 + + 48 + $s 96 


Thus, from an examination of the above, and of thousands 
of other instances, it would appear that the proportion by 
weight of constituent oxygen present in the reacting unit 
of any chemical substance is invariably sixteen parts, or 
some multiple òf sixteen parts ; that when two or more 
units of chemical substance differ from one another by the 
weight of their constituent oxygen, the difference always 
amounts to sixteen parts, or some multiple of sixteen 
parts ; ang, in fact, that sixteen parts by weight of oxygen 
constitute the smallest proportion by weight of oxygen, 
relatively to one part by weight of hydrogen, that can be 
introduced into, or educed from, any {dhnit of chemical 
substance. 
_ Similarly it may be shown that twelve parts by weight of 
carbon constitute the smallest combining proportion of 
carbon, relatively to one part by weight of h and to 
sixteen parts by weight of oxygen ; and so, not only to car- 
bon and to "but to every presumed elementary body, 
there may be. ed a particular number, termed its 
proportional number, expressing the smallest proportion 
by weight of the particular body, relatively-to one part 
by weight of hydrogen, that is found to exist in any unit 
of chemical substance. These relative quaritities of the 
different elements, namely, one part by weight of hydrogen, 


a hydrogen + 
: 1 hydrogen + 
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sixteen parts by weight of oxygen, twelve parts by weight of ` 
carbon, fourteen parts by weight of nitrogen, twenty-three ` 
parts by weight of sodium (natrium), thirty-nine parts by 
weight of potassium (kalium), &c, &c, are denoted by 
the initial Ietter or letters of the names of the respective 
elements; so that the following composite expressions 
for the previously adduced potassium salts, 

Succinate KH,C,0, 

Malate KH,C,O, 

Tartrate KH,C,O, 
indicate the unit weights of the several salts to consist of 
once -nine parts by weight of potassium, of five 
times one part by weight of hydrogen, of four times twelve 
parts by weight of carbon, and of four, five, and six times 
sixteen parts by weight of oxygen respectively. 

To say that the relative proportions by weight of the 
different elements, expressed as above by the initial 
letters of their respective names, constitute the smallest 
proportions of them that are existent in and transferable to 
or from any unit of chemical substance, is tantamount to 
saying that they constitute indivisible or atomic pro- 
portions. Accordingly, the relative weights of these 
proportions are very commonly spoken of as atomic 
weights, and the proportions themselves as atomic propor- 
tions, Some most distinguished chemists maintain, indeed, 
that these atomic weights are really the relative weights of 
distinct physical particles, or atoms. Other chemists, 
while not denying that this may be so, do not admit that 
it necessarily must be so, and, when using the word “atom” 
at all, employ it simply as a convenient synonyme or 
abbreviation of the phrase “atomic combining propor- 
tion.” 

It is further noteworthy, that the above deduced ele- 
mentary atomic weights, or smallest relative weights of 
different elementary matter that are found to exist in a 
unit of chemical substance, also constitute the relative 
weights of different elementary matter which are specially 
comparable with one another in regard to space, to diffusive 
movement, to heat, and to single and multiplé powers of 
colligation and mutual replacement. 

WILLIAM ODLING 





THE VOYAGE OF THE NOVARA 


Reise der Osterveichischen Frigatte “ Novara” um dis 
Erde, in den Faren 1857 7-385 EE EA A uies 
das A B, von torf-Urbair, Anthro- 

logische Theil. Bearbeitet von Dr. Fried. Muller, 
Vienna. 1868.) 


TEIS important work scarcely appears to have 
attracted the attention it deserves, and we propose 
referring to a few of the more interesting fdcts it contains. 
The object of ethnography, Dr Müller observes, is not 
to regard man as an individual, but as a member of a 
family, and hence to consider him by such light as can be 
gained from the investigation of his speech, his thoughts, 
his feelings, and his entire mode of living. He thinks 
the classification of the differentraces of man in accord- 
ance with the colour of the skin and the characters of the 
hair, extremely unsatisfactory, though adopted by many 
of the best anthropologists of modern times, as Linnæus, 
Blumenbach, Cuvier, Pickering, &c., nor less 80 the method ‘ 
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. of Retzius? who attended exclusively to the form of the 
sk ul and face, Race and language, or form of speech, on 
the other hand, he thinks, are associated by the closest 
and profoundest ties, The persistence of some of the 
races whose contours have been handed down tous by the 
artists of the ancient Egyptians and Persians may, he con- 
gicers, ata low estimate, be placed at 8,000 years, since it 
is likely that they had englured at least as long previously 
to their being fixed in stone as they have done since. 
Everything, he thinks, serves to show the persistence ard 
invaliabihty of race. But if we pass from man regarded 
frcm an anthropological to an ethnographical point of view, 
his unchangeability is no longer perceptible, The form of 
the land, the climate, the Flora and Fauna by which he 
‘Ig surrounded, all exeit a powerful influence upon him. 
The low giade of mental development on which the 
Anstralian stands, may easily be attributed to the singular 
dearth of useful plants and useful animals by which he is 
surrounded ; and the Polynesian would undoubtedly have 
acvanced to a higher level, uf the plants and animals 
around him had been appropriate objects to stimulate and 
extend his intellectual faculties. The views here expressed, 
it will be seen, are curiously in accordance with those 
expressed by Buckle. 

Dr. Muller estimates the total number of inhabitants on 
the earth at 1,342 millions, an estimate which differs from 
that of Behm by only five millions, He divides them into 
the following races :—1. Australian; 2. Japanese; 3. 
Malays; 4. Ballaks; 5. African Negroes; 6. Central 
A Ticans; 7. Hottentots ; 8. Caffres; 9. Americans; Io, 
Northern Asiatics; 11. South Asiatics ; 12. High Asiatics ; 
12. Europeans. 

A general view of the ethnology and language of each 
of these is given, with details of those subdivisions that 
were cncountered by the Novara in her voyage. Some 
of these are excellently drawn up, and contam much 
orginal and interesting matter. To take one as a spcci- 
men—the Chinese. 

These he regards as representing the highcst type to 
waich the Mongolian type can attain, and standing to the 
ycllow races in the position that the Greeks of old did, 
and the Germans, French, and English of the present 
diy, do to the nations of Europe. 

The physical features of the country and the characters 
of the climate are lightly sketched. Their Fauna and 
Flora are stated to be richer in useful animals and plants 
than any other region of the earth. Their clothing, dwelling, 
food, amusements, and arms are then described. The 
cl.aracter of the modern Chinese is hit off in a few happy 
touches. ‘The basis of his character is rest. Hence his 
ccndition of stagnation. His knowledge leads always to 
the same results ; the present is still che best, and for the 
iceal, and the improvement and advance of the future, 
be it never so golden, he has no aspirations. The cere- 
monies of marriage and the occupations of daily life are 
detailed. The children are stated to be well educated, 
and it is noticeable that in the better families even the 
girls are taught general literature, music, and painting. 
Their trade, religion, and, finally, their language, are 
considered, The same plan is pursued with the other 
drvisions, and the reader is presented with a very enter- 
taining, though highly condensed, account of the principal 
types of mankind. 
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Alpine Flowers for English Gardens, By W. Robinson, 
F.L.S. (London: j. Murray. 1870. 

THE author of “The Parks, Promenades, and Gardcns 
of Paris,” presents us here with a work which will be of 
great value to every lover of gardening. Although the 
formal and unsightly monstrosities of Loudon’s “ Land- 
scape and Suburban Gardencr” are now happily out of 
date, there is probakly no d ent of landscope 
gardening in which 4 cruder and more artificial taste 15 
still displayed than in the construction of rock-work. Not 
only 1s the prevalent style of rogkery faulty fiom an 
aesthetic point of view, but, as Mr. Robinson shows, it 15 
eminently unfitted for the growth of Alpine plants, which, 
cven when their stems reach only a few inches above the 
ground, strike their roots feet, and even yards, into the 
soil with which the crevices in the rock are filled, in order 
to enable them to withstand the sudden droughts to which 
they are subject. Messrs. Backhouse, of York, have 
shown how, by careful attention to the conditions undcr 
which plants thrive in their native habitats, many ferns 
and flowering plants which are usually seen only in green- 
houses, can be successfully grown on out-of-door rockencs ; 
and uf the directions given by Mr. Robinson are carefully 
followed, any pora gardener or pnvate gentleman, 
with the apphances ordinanly found in a moderately- 
sized garden, will be able to produce results which will 
astonish his friends and neighbours. The descriptiw list 
of Alpine flowers, with the soil and treatment suited to 
each, is complete and valuable ; some of the illustrations 
are pretty, others are on too small a scale to be effective. 


Systematisthes Veraeichuiss der in Deutschland lebendeci: 
Binnen - Mollnusken, onsammengestellt, von Carl 
Kreglinger. 8vo. (Wiesbaden, 1870.) 

A BOOK of 403 pages, and merely a list of the inland ‘or 

land and freshwater) Mollusca of Germany, without any 

description or figure. Nearly one-half of this extensne 
compilation is taken up with useless synonyms of the 
age Among the c there is some g grain 1D 
the nature of geographical and geological distnbutron. 
The author does not seem to be a specics-maker; al- 
though in some cases he attaches, in my opinion, too 
much importance to slight and local differences. How- 
ever, there is unfortunately no court of appeal. He 
evidently has not consulted all the works which he 
cites ; or he would not have adopted Dr. J. E. Gray's 
speciic name of sfriafuda for the Zonttes radiatulus of 
Alder, the former having described or rather indicated 
the species as “ Hely Zontles striatula,” and thus con- 
travened the established rules of nomenclature. Nor do 
we find any reference to works which were published last 
year before the date of his preface, for instance, the con- 
cluding volume of “British Conchology.” Herr Kreylinger 
enumerates 347 species as inhabiting Germany—ea wide 
range, extending from Schleswig-Holstein to Dalmata 

(a distance of between 800 and goo miles), and compris» 

ing every variety of situation and soil, mountain, forest, 

ture, woodland, lake, river, marsh, and the sca-coast. 
ndeed, in the last respect, he has “ travelled out of the 

record” by adding some unquestionably marine specics 
belonging to the genera Melampus and 7runcatelia. The 
number of British inland ies is 125. Of Clausılta 
we have 4*only, while rmany boasts of 54; of 
Viirina and its allies we but 3 out of 9, of 
Nerttina 1 out of 5, and of Hydrobia (or Paludinella) 1 
out of 18; the era Zospenim and Lithoglyphus, which 
are peculiar to South Germany, and the family of Woda 
are utter strangers to our country. Itsis to be regretted 
that the author has without inquiry followed L. Pfeiffer in 
recognising such genera as Aseca and Ferussacia. Those 
few workers, to whom the high price of 20s. may not be 
an object, will be glad to have this catalogue raisonne. in 
their libraries. J. GWYN JEFFREYS 
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LETTERS TO THE EDITOR 
[ The Editor dees riot hold ke: responsible for opinions expressed 
by fas Correspondents, o notce is taken of anonymous 
compianicatris. | ; 


The Dinornis 


I OBSERVE in m ing paper of .Feb, 17th, a state- 
ment that the teres ysis of Deas had, in all probahility, 
become extinct before the occupation of the Middle Island of 
New Zealand by the present race of natives, I have observed 
previous statements to the same effect, supported by the authority 
of gentlemen whose opinions deseive the est consideration, 
sil Gy dhe ardon thal no taditiod of existence of such 
birds been found amongst the present representatives of the 
nativeiace, Ihave good reason to question the accuracy of the 
latter assertion, at any rate. 

I was m a New Zeiland berany sevei- years. hom 
1841 to 1848, and I had unusual ee ae of becoming 
acquainted with the condition of the Middle Island as it then 
was, having been in the service of the New Zealand Company 
as a surveyor and explorer in the settlement of ‘Nelson, and sab- 

m the other districts now known as , Otakou, 
Southlend. I can state positively that some of the natives then 
resident in the Motueka and Motupippi districts of the Nelson 
settlement, at a time when the actual existence of such birds past or 
had not been suspected, told us what to us to be 
oolish stories about birds which their immediate ancestors 
had been in the habit mpage 7 One of them described to us 
most vi the manner in which they beset these birds with 
d and mode in which the birds defended themselves by 
icky. pe sete tes he Oey rents yen Aung 
kick, and that men not unfrequently had limbs broken in the 
~ same way, Other stories there were of an extravagant character, 
Indicating pertapa a more remote origin—abott birds so very 
that one of them was said to heve down ont of 2 
tree an unfortunate hunter who hed. endeavoured to conceal 
himself there, and had are: him on the spot; and these latter 
stories, no doubt, induced us to treat the others with less con- 
sideration. 

. I never met a native chief who told me that he had himself 
seen such a bird’alrre, and I do not think that any native whom 
I should have been inclined to trust ever told me even that his 


a later period, a native chief named Teraki, who resided 
near the month of the Taleri River in the Otakon district, that he 
believed such birds still existed in the interior of the ; 


it had been possible for 
time, to go mth him, I have been very glad to do so, 
The country to which he referred as the interior was the 
country to the west of.the Taieri River, towards the sources of 
that rare pa the Pe i ee ae a 
“been full lored, ence discovery there, 
Ag Probable supposing 


loref% heard er j 

carly exp of-having seen strange 

iha Katy Ob these birde wad-alielbuted by T and other 

natives of thet district-in which they were once abundaht to over 

: ne aa cipally seth ibs iey eie and 

Covel COUTO QTEseCd, nests 
ae adres the birds 


U 
: 


explanations 
and fact that complete skeletons have been 
in a situation to which no existing stream of 
water could ipie a a Bie alt to lend 
ee T haye m on the low to the south 
of river Matou remains of -shells and bones 


r 
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Otakou, on an occasion when low tide followed a 
south-east wind. They 

to Colonel Wakefield, and sent by him to Professor Owen, but 

there was not among them any complete skeleton, or any com- 

plete head. 

» Halstead WILLIAM DAVISON 


mete eH 


The Earthquake at Manilla: its Theoretical Significance 


THE first section of my Outline of a Theory of Earth es and 
Volcanic Eru "y appear in March -1869, concluded 
with the wo ‘At the same time we take advantage of this 
opportunity to refer to the catastrophe which, ing to our 
theory, must occur on the 3oth of September or the Ist of 
October of this year, and to call the attention of the inhabitants 
of those countries which are more especially to earth- 
ee ee ee y Pern, the 

Indies, &c.-—to which threatens them.” I wrote 
these words under the impression of the results derived: 
from my strict investigation of the earthquakes from 1848 to 
1868—en investigation which awakened in me the fign con- 
viction that the mfiuence of the moon upon earthquakes is an 
incontestable fact. As these results were then known to me only, 
the prediction referred to must have surprised those scientific 
men who may consider themselves authorities fon this subject. 
There was ing peculiar in this. But the remarkeble circum- 
ough dere the ist of October.not a single 
voice was raised agninst my a after that day (which 
passed in Peru without an earthguake) there a in the 

Gasetie an anonymous article laden with the most vehe- 
ment abuse of myself. I wes able to take it quietly, because 
I knew I was in the right. Ter l Wad noelere mendon 
the localities to be visited by the threatened earthquake so 
exactly, nowhere defined the limits of it so closely, as the public 


thought ft to assume. In every I made use of the pague 
mys due cdalne, by way of example, 


expressio 
Mexico, Equador, the East &c.; in at present, 
my does not admit of my explaining 


m otherwise. 
People overlooked, or wished to overlook, the fact that in this 


caso stress was laid upon she time and not te Hace. In the mmo 


way the earthquake in the Rhine country on the and October, 
anid the devas outbreak of the volcano Purale in Columbia 
on the 4th October, t were over with the most marvellous 


that later 


silence. I comforted myself, however, with the hope 
i me satisfaction, and I was not mistaken. 


intelligence would aff 


was add sg eR aS hae eg able to say that I 
Teena t place on Ist October, (See 
e "vol ti p. 7.) But the Bulletin Habdomadaire, of the 
gth January last, t the fi decisive Intelligence of 
z i im for the uake theory; — ‘We 
learn from the wer of the Philippine Islands that an earth- 


pea Pale pae e on the rst October last. It was 
half-past eleven in the when the firt shocks 
were felt. Then followed the most i i 


cadences, and violent, lke the of a in a storm 
rig ine the indications of the ulum, they were first in 
the di S.E.—N.W., later N.E —S. W., persons - 


oregoing is the following Information 
inthe Gaaatte of the Eastern Seas—'‘‘ Oct, 2: The earth 


* Tho» have appeared up to the present 

t The newspapers gire the following account of sif Sa 
teligenre; hes bosn recerved of a violent eruption of the volcano Porale in 
Columbia, devastabon and lows of 


were forwarded from Waikoualte - 
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Chinch 1s split, but still standing. In the old palace of the 
* Goveinor, one part of the building fell in. There is hardly a 
house that has not been more or less seriously injured. The ea th- 
quake is sid to haye been more violent still in sarap aaa 
Balacan and Cavite, where also a lam e loss of 
uman life took place. Except the first two shocks, with 
which the earth e began, the movement of the earth’s surface 
was homzontal, but the viwence twas not less than that in the 
pear 1863. If the shocks from below had recurred, Manilla 
would in all probability have been to-day but a heap of ruins. — 
3id October: Yesterday at six o'clock, we had a 
second earthquake with horizontal movement, and of rather 
long dnorahon.—4th October: Yesterday even at eight 
veloc, another earthquake of short duration. e oignal 
news from Balacan and Cavite is confirmed: in the first locality 
nearly all the stone houses fell in; amongst them the church, 
the town-hall, the &c. — 11th October: The 
shocks were repeated on the two follo da (on 
the 4th and sth) so that we have been visit Erom 
quakes on five consecuhve days. Since then there has been 
quet. According to the accounts received to-day from the 
provinces, the earthquake wus felt throughout the whole of 
the Island of Luzon, that is to say, over an extent of country 
six times than Wales. The earthquake is said to have 
been most destructive m the southern province of Albay.” It 
is evident from all this that we have hee no mere ordinary 
earthquake, but, in point of fact, an event resembling the earth- 
quake of 1863, as expressly observed in the passages cited. 

The question will now occur to every thinking man: Is 
this exact concunence of piediction with observation only an 
accident, or the actual expresmon of a law of nature? Is the 
circumstance that the ca happened Awe dowrs and a 
half after the culmination of the Moen, which took place on that 
day su the senith of Mi only a playful freak of the subter- 
lanean goblins, or is it connected with that theory according to 
which earthquakes occur, under favourable circumstances, at 
those ae situated immediately over the summit of the tidal 
wave*? He who answers the question without previously 
examining into the matter, adopts certainly the most convenient 
method. Dut such is not the conduct of a friend of truth. I 
have derived my answer from the investigation menhoned in the 
commencement of thus communication, and believe that what I 
have published is a sufficient justification for the prediction I 
have made; at the same time T consider aed ag, in reliance 
upon thew professional feeling, venture to demand from the 
representatives of science that they pass no judgment on my 
views, without knowing them in their entirety. - 

Prague RUDOLF FALB, Editor of *' Sirlus” 





Right-Handedness 


Ir asked what part of the human body seems chiefly affected 
by advancing civilisation, I would be inclmed to reply that it is 
the t hand, 

At first mght the four-handed mammals might be th t to 
bare an advantage; but because four hands mie emp both 
for prehension and locomotion, while in man there is one pair 
of organs for each, man’s two hands are worth more than the 
ape’s four. As man rises from the rudest stages—such as 

roots, hunting, gnd easy, Boome to arts which are 

y mechanicak—the right hand mes a more special and 
serviceable o1 than the left, so that the loss of it to an en- 
graver, a clerk, or an artist, compared to the loss of the let, 
would be a much more senons affair than ıt would be to a drover, 
who could clutch his stick or gesticulate to his dog almost as 
well with the one hand as the other. Admitting thet, physio- 
iat there is a slight reason for the preference of the nght 
hand, all our tools and fashions lend themselves to encourage its 


further dexterity. Screws, gimblets, &c., are made to swt the 
supinating motion of the t hand. ‘Tools of the scissor knd 
are also made for the nght hand, and I have seen a print-cutter’s 


gauge made specially for a left-handed fetch a very low 
price when it came to be sold. The slant in wntmg, the shed of 
the har in the manner in which buttons and hooks me 
placed on clothes, and the system of writing from left to right, 
all seem related to right-handedness, 


“ The t of groatest pressure outwards o o ariba TE 
pressure according to my theory 6 action 4 
saru-fhud central mass of the oarth—o : È under the 


modify the obeerred result, it ae lems from the 
o O a8 to cause it to vary more or 
mathematical calculation. 
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In drawing, the pupil is recommended to begin at the uppe- 
most comer on the Jett hand side, where the ornament is ofa 
small and repeating chaacter, so as to avoid fingering the part 
already finished. A schoolmaster I knew was able to detect 
left-handed boys, when they used the pen with the left against 
orders, by the writnug either being straight or aloped the wro 
way. ost boys know that it is easier to draw a profile m 
the face looking towards the left hand ; yet on looking over the 
hieroglyphs in the Buitish Museum the faces will be geneially 
N towers the right. «Ihe normal way of wnting the hiero- 
lyphs is from tight to left, though frequent instances occur of 
er being written fiom left to t. 
I believe there is a constituhonal regson for the preference 
given to the right hand, but I also believe that habit has stiength- 
ened nature’s tendency, and that as the touch of the hereditary 
Hindoo weaver has become proverbially fine, so the aptitude of 
the nght hand over the left is greater, with a eee 
than ina state ulterly savage. At that period of a child’s life when 
creeping seems a more natural mode of progression than walk- 
ing, there 1s no apparent dexterity In the nght hend more than 
the left, and when man was almost utterly without arts, I can 
believe his state to have been ambidexter or ambisinister. 

The elephant is known to employ one tusk more than another 
in rooting, &c., and when I asked Sir Samuel Baker which tusk 
went by the name of the “servant,” he informed me that it was 
the right tusk peneially, but the exceptions to the rulo were fa 
more numerous than was the phenomenon of left-handedness 
with human bei 

We have no ble statistics of the proportion of left-handed 

to right in ancient or in savage nations. If Judges xx. 
15, 16, is to have any weight in the matter, the proportién of 
left-handed in the tribe of Benjamin seems to have been greater 
than at the present day. : 

Left-handedness is very mysterious; it seems quite against 

hysiological deductions and the whole tendency of ats and 
fashion. Prof. Buchanan, of Glasgow, who wrote an able 
memoir on right-handedness in 1862, thmks that left-handedncss 
may be due to transpomtion of the viscera, and tells me that his 
friend Dr. Aitken found such a case. But surely ition 
of the viscera must be far rarer than obstinate left-handedness. 
In cases of left-handed persons which I have examined, the 


limbs of the left side were proportonally : Pk as those of 
the right mde are in normal cases. I have ound that left- 
handedness is hereditary. J. 5. 





The Balance of Nature 


PREVIOUSLY to the recent wonderful Spectrum discoveries the 
sun’s energy attracted more attention from savans, and many 
apparently exha t theories were offered in explanation of 
this most wond of all physical phenomena ; it ıs probable 
that the few remarks I have to make may appear equally 
extravagant, 

As my intention 1s to allude moe ee sagen to the mainte- 
nance of | the sun's energy, I will only ea ing observation 
as to itsorngin. The two conditions in which we matter in 
the solar are thet of orbital motion and central repose ; 
in the latter condition matter exhibits it, energy in the form of 
light and heat; whilst in the former the light ond heat 
are transformed mto motion. If the earth was suddenly brought 
to a condition of rest, its energy, hitherto under the form 
of motion, would be exhibited as hght and heat, and it would m 
a ceitain d be converted into a san oe 

If it co be shown thet the sun was surrounded by an 
absolute nén-conductor of its forces, it evidently would retain 
its energy for eter. As there would be no exhanston, the 
sensations of light and heat would no longer east New we 
reasonably believe that all space js filled with a highly elastic 
fiuid or ether-*this ether in a state of constant and intense 
action Dig Wai the phenomena of, solar and heat. 
But if no o i to check or intertere with this 
action of the ether, it would, like any other body movi 
in spece, ietan its action for ever, without the ean or 


a continuously agency or cause. If this can be granted, 
then it follows that the energy of the sun—wTfich may have been 
necessary in the ing to give this ection to the cther—is no 
longer exhausted when the ether is once in motion. Hence this 


active ether ls really an absolute preserver or non-conductor of 
the salar power or force, exhibiting itself as light, heat, &c. 

But certain obstacles do exist to check the action of the ether. 
These are the various bodies which move in space dud revolve 


” 
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round the sun, one of which is the earth we inhabit. But, the 
resistance which the earth offers to the motion of the ether is the 
cause which converts this motion into that which gives the sen- 
sation of light, heat, &c., just in the same way that other matter 
in motion w transformed by resistance into heat and light. A more 
simple illustration of what I mean would be given by su 

a current of sea-water to give out a phosphorescent light only 
when an obstacle to its motion is mtroduced, such as a stone or 


stick, or when the waves of the cc gir out light by daaing | SUR 
upon e rock or the sea-shore. 


From this line of argument it will be,concluded that the oniy- 


causes which exhaust the sun’s energy are the several planetary 
Ci aa ee ee 
ether dash, thus transfo: into the sensational 
- Ta E Sha tiavares these bodies 
ly small in comparison with the rest of space, which 
the ether acting by in own energy, and without coming in coa- 
tact with any obstacle, 
“Tt remains, thon, to account for the amonnt of the sun's 
which is absorbed or ormed by these plan and 
Tpk Although we may have thus reduced Tie kel of 
this mighty problem to a narrower space, yet it is just as difficnlt 
to account ee ee energy OCCA- 
sioned by a grain moving in space as by all the 
Pe ee 
à a a 
A paca Eign i a a degres than would 
the case if it were not confined to the movmg bodies in space 
alone, it remains then to account for its maintenance, The first 
question we should ask ourselves is this: Is there any evident or 
knowf force tending towards the sun as a centre? The immediate 
reply will be gravitation ; and alth in the present state of 
scientific knowledge it may be di t or impossible to defme 
what gravitation is, yet there cannot be a doubt that it is a 
force Oe a ae a with a tendency to carry all 
direct to the sun. As such force dashes into 
or upon the-sun, it becomes in its turn transformed mto light, 
bear ec It fa indeed not improbable that fature discovery ma may 
teach us that gravitation may have its from and bear some 
certain proportion to the resistance presented by the several bodies 
ia which are illuminated by the sun’s energy; thus ostab- 
ishg the beautiful law of Geni oal bear belag Gandornuad inio 
dip Gace IR E S S e aie t and hest; 
thus and meintaming, for all tme, the fountain 
of motion life, thought, and every sensation and action that 
organic matter is able ta experience. wL 


a a 


Bir W. Thomson and Geological Time 


THE strongest statement about the retardation of the earth’s 
motion of rotation by tidal friction, su the earth had been 
for so long a time provided with an ocean, is to be found in the 
appendm to a sermon ed by Professor Pritchard, F.R S., 
then ent of the Astronomical , before the 
B Amociation at Nottingham. He there, co 


Darwin, says, Di cle cine cy te ago, if the so 
th could hen have teen mof an ocean, the length 
ee ae E R a aa e 
of time |” 
a ea tha Tiina end Saat of Notting- 
regs pa pe ea Oe pre on a ey 


eee a alee ae Bat I am informed that 
it has since been republished in its old shape. , 

There is a still more amazing statement put forward in this 
append) the enia of Anti-Darwinism. Mr. Pritchard 
says be is the optical structure of the human eye. 
: rah aber on ME cag pegs ge dar bio A o rar 
ful chemistry of it; otes the well-known from 
Darwin (Ed. r. p18) in while he giyes up all attempt at 
showing tion in the structure of the Hi fave OTS panna 
and fi yet he shows that in the Arti the series ig more 
seen He quotys this, I say, to show that Darwin undertakes 

by natural selection the structure of the Arwen eye, 
hick is precisely what be declinar to da “Let us attend,” he 
a ae of natural selection by which this mar- 


mid to have camo into difieuty eT can see,” 
mE . in believmg that 
Bel the eer ea eae 


a 
e 


nerve into an optical instrument as perfect as is 


by any . 
member of the great Articulate class,” ie, as 


act as the Auman 
J. M. Wrtsen 


eye? “Ts not this amanng? 


Rugby, March 22 





Ths Moon’sa Diameter 


sca ised ty me to saya few worn cu E E 
Dr. Ingleby in your last? The sun, moon, 
Dall te baryon ae A as it were, In the blue 


when the weather is clear; and as they are visible 
ess when surrounded by at "least a small of biue sky, 
it seems to me that they will be naturally j to be at the 
same distance from us that the sky is, Bae what this datancs? 


What, in other words, is the mean distance from which the blue 
light diffused or reflected from the air or vapour comes to us? 
Prof, Tyndall, who has devoted much attention to the causes of 
be able to tell us ane 


Bie nearer Hie 
to settle the angular m 
tudes in the casa. Mr. Abbott, to whom Dr. Ingle 

that the fact is not confined to the heaven! 
thar portions of the aky seen mader the same angle appent ni 
least three times as when, near the horizon as near 
the renith (‘‘ Sight Touch,” pp. 136-7). But then, does 
the bine Nght come to us from the same mean distance when te 
look towards the renith and when we look towards the harizon? 
or does it come froma snag Repair a agen eae 


ers, 


l e ee N a coincides with 


or helping a lame dog over a 


rescue, and with mae p 

Anie ie in fact, that ea ee 

look largest when most elevated. Elevation is thus associated 

with comparative nearness, and approach to the horizon with 
aS diwiice E It is, however, simpler, if correct, to 

maintain that we see the gered ae hare 


distances and bodies are determined 
pL er cpa ee eee hey appear to bow a 


sky, not placed at a — 
H., STANLEY MoNcK 
mae Seri RN April a 
Heat Unite 


THe science of heat, which is capable of being made and is 
rapidly becoming one of the most exact of tal 
es Cas Oe cate esp nies ee 
of units of measurement. At present there are used— 





Unsa of kam. Thermometric Degrees. 
Sean, 
Pound, Centigrade, 
è Gramme, Fahrenhet. 
Kilogramme, 


Whence, evidently, there result etet different thermal units, to 
alt of which the common name “‘ unit of heat” isa or, at 
y distinctive. In the face of this it 
some such suggestion as I here proceed 
to make must eventually be ad 

Define, first, as follows :— 


, I kilotherm = 10 hectotherms = 1000 
Klotherm, hectotherm, &c, 
hectogramme, &e., 


Therms and. kilotherms, which would probably alone be re- 
quired şin practice, would thus aie the e place of- “ thermal 


units, centigrad o> et units 
of heat,” and others more or less iy T ae eee 
to be found in on Heat and : 

College Hall, St. s, April 4. Tuomas Mum 


April 14, 1870] 


The Solar Prominences 
‘IT may mterest some of your 1eaders to hear that the bright 
lines of the hy “flames” extending beyond the sun’s 
disc can be seen with much less instrumental aid than has hitherto 


been conmdered mdispensable. I have succeeded in them 
qute unmistakably by the following very simple means, 1 fixed 
one of Mr. oe direct vision ogc (having seven 

risms) on a board which also carried a two-inch object-glass be- 


onging to a field tel I mounted the instrament 
thus arranged (shall I say as an altazimuth) on the back of an 
ordinary bed-room murror, and directed ıt at the sun. The slit 
was set so as nicely to divide the D line, and a bine glass was 

erally inte: in front of the slit to sift the light. As the 
image of the sun traversed the sht at intervals, the fames appeared 
as bright Poe of the F hne exten beyond the sun’s 
limb. It was clearly seen at times that these prolongations 
yert,marrower than the F line and were not in the cente of it, 
also that they were frequently detached from the sun’s limb, and 
sometimes they were not straight: appeaances aoe as 18 

erally aup on the velocity and pressure of the gas in the 

e The es were also readily seen in the C line. In ob- 
serving the sola: spectrum I have found coloured m front 


of the slit very useful to shut out as much as le of the light 
fiom the parts of the not under observation. By usng 
the pe without its slit and colli lens, and direct- 


ing it towards the great nebula in Orion, it shows close together 
three bright images of the nebula exhibited on a contmuous spec- 
trum. 


Streatham Hull, April 8. ERNEST CARPMAEL 





Modern Geometry and the University of London 


THA letter entitled ‘ Euclid as a Text-book,” which appeared 
in lost week’s NATURE, seems to me to call forimmediate reply. 
Many students about to present themselves for examination at 
the Univermty of London and other places during the next year 
have been told by their tutors that a thorough and accuiate 
knowledge of geometry would be better appreciated than the 
power to make verbal tions of Euclid ; and the letter 
referred to is calculated to shake the confidence of such students 
in the method they have been advised to pursue, and to produce 
a feeling of uncertainty as to the way in which demonstrations 
differing from Euclid’s will be received by the examiners. But 
I think that an n of the calendars will re-assure them, 
and show that they have no cause to fear the result of examina- 
tion, especially when the University of London is the examining 


papers consist of certain propositions common to Euclid 

and modern text-books, and a number of problems ieadily solved 
by a student of modern geometry, but imposible to one 
who has simply committed to memory Euclid’s text. My own 
strong conviction is, that the latter would find some difficulty in 
pasang the recent examinetions, The questions given fall strictly 
within the University programme, teat of important pro- 
es of cal figures which no student possessing a 
ledge of approved modern methods could posmbly be 
ignorant of. The “alternative” or modern side has been care- 
fully kept in view and placed on a footing of equality with the 

qent 


an system. 

Duling the year I eight of my pupils who had nø read 
Euchd were candidates for matriculation ; all passed, and none 
were placed lower than the first class ; so that I cannot set thé 
advisability of ee hae sin order that their pro- 
spect of good p me 

OA ap y desires a F o o which 
co y be answered on modern apies, wouid amount 
to a system of at and co dnt. TER Coe 

The student e Pae ai in 2 great adyan- 
tage. To the learner of Euclid a e 
varying from Eachd's is often new and startling, but to the 
modern student o a ee most general 
form, and asmmilates the idea apait the external or verbal 
form” ın which it may accidentally be presented, it is already 
familiar and trite. e staterhent that a change in the London 
capita epee a Ape A pace haa 
will strike ee infelicitous and e 
Senate of the Uni oes not say one hing and mean 
another ; it has always shown unflinching comage ın the reform 
of methods of ger ag tes eam as an initiator 
. rather than as a follower, The cy of the University 
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throughout its existence has been to discourage cramming in 
every shape and form, in the teeth of numerous difficulties and 
influences to which the term “ obstucttve”’ rightly applies 1ather 
than to the University itself. It is to be regretted that n letter 
dating from University College School should show so little 
confidence in the mtrinsic superiority of modein methods, and 
still more that it should impeach the integnty of men who have 
not so deserved. 


Brixton, March 28 RICHARD WORMELL 





DEATH OF PROFESSOR MAGNUS 


OX the 4th of April, 1870, at a quarter-past 10 p.m, 
died peacefully, after a long illness, Dr. Gustav 
Magnus, Professor of Physics, and Director of the Physical 
Cabinet in the University of Berlin. He was an experi- 
mental philosopher of great and varied excellence, 
executing his work with the choicest apparatus and 
with the most conscientious care. His numerous labours 
are known to all students of physics, and they are such 
as to secure for him an enduring fame. On the 28th 
of April, 1851, I first saw Professor Magnus on his own 
doorstep in Berlin. His aspect won my immediate 
regard, which was strengthened to affection by our sub- 
sequent intercourse. He gave me a working place in his 
laboratory, and it was there I carried out the investigation 
on Diamagnetism and Magne-crystallic Action, which 13 
published in the PArlosophical Magazine for Sept. 1851. 
In 1853 I was again in Berlin, and found under his roof 
the same ready help and sympathy. Professor Hirst and 
myself paid him a visit last summer; and he afterwards 
attended the Exeter Meeting of the British Association, 
where his frank, genial, and gentlemanly demeanpur were 
conspicuous to all, Over and above his direct contnbu- 
tions to Science, Prof. Magnus exercised a powerful in- 
direct influence, through the landly aid and countenance 
which he lent to young inquirers) When I bade him 
good-bye in 1851 his last words to me were, “If you 
should meet any really able young fellow, willing to work, 
and to whom such assistance as I can render would be 
valuable, send him to me.” There are many such, now 
no longer young, who, like myself, will mingle a grateful 
memory of his goodness with their grief for his loss. 
Royal Institution, rith April JOHN TYNDALL 





THE SOURCES OF THE NILE * 


‘THE, main point of interest in the latest travels of 

Livingstone, and that which gives to them a dis- 
tinctive importance over the accomplishments of 
his former journeys, is, that in these, Livingstone has 
undoubtedly visited and beheld the long“sought-for 
sources of the Nile. It is true that there still remains 
considerable dopbt as to which of the basins that he has 
explored will ultimately be acknowledged as the cradle 
of the Nile, but this at least is certain, that the’ real 
head streams,have been seen*by him, and the vexed 

uestion has by these orations resolved itself into a 
choice between two or perhaps three Livingstone 
himself has apparently no bias in favour of one or other, 
so that the discussion is a perfectly open one. The threc 
rival head streams are, first, the feeders Gf Lake Liemba, 
and second the Chambeze River and its “lake chain, both 
of which rise near the eastern edge of the meat longitu- 
dinal plateau of the side of Africa next the Indian Ocean ; 
the third is the source recently claimed for the Nile by 


t An abstract of of a paper read before the Royal Somety of Edin- 
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Dr.: Beke, in his golution of the Nile Problem, the 
Casai, or Kassabi River, which rises nearer the A a 
Of the frst of thes prenumptl feeders of 
e of these ve sources, the feeders o 
Lake Liemba, it may T with almost absolute cer- 
tainty that hey e of the Nile, and it seems 
most probable that they are the sources of that river, 
Livingstone has found these “ four considerable streams ” 
flowing into Lake Limba; a,river-like prolongation 
unites Liemba and Tanganyika, these two lakes appear- 
ing thus to be at the same level ;-then Tangan and 
Nyige Chowambe, which is evidently the Albert 
one water,” and that this last is a reservolr of the 


` Nile is undoubted. 
` The union of the second ssible head stream, the 
ess apparent ; indeed the 


ieee with the Nile, is 
balance of evidence seems to show that it must be the 


head of another great river of Africa, the Congo or-Zaire. 
If the Chamberze prove to join the Nile, then the streams 


a 
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to Lake Liemba become mere tributaries, since the course 
of the Chambeze is by far the longer of the two. The Cham- 
beze flowsdown into the central valley through lake Bang- 
weolo, and then northward through Lake Moero, Living- 
stone describes Lake Moero as g twelve miles 
below the on of the town of Lunda, the capital of the 
Cazembe 8° go’ S., long. 28° 20’ E.), whose position 
may be laid down with tolerable accu ue the former 
journeys of the Portuguese trave inte Livingstone 
proceeded.north from eres town along the eastern 
shore of the Moero in his attempt to reach Ujiji in 
1867, the bulk of this lake must lie to westward of 
s sete us Tees or about 120 miles west of 


Tanganyika, e has seen the river at its 
See ae. 


me e ae at the point where it 

emerged from the in the mountains of Rua, when, 

according to his own observation, the river turned north- 

north-west to form Ulenge, a third lake or marsh in the 
. 2 Athenaws of Vobcoaty sity Iro. 


+ 
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country west of Tanganyika, This north-westerly turn . 
would carry the river quite out of the direction of the Nile 
basin, and the higie side of the continent being to the 
aki En PO bet is ee the river would contmue to 

If, however, the Albert . Lake 
prove hS a great ee extension, this one 

culty is overcome. Again, the valley of the 

in the plateau where Livingstone’ crossed it, is no doubt 
one of the greatest hollows ip the highland, so that the 
height of the river bed here may be taken at 3,000 feet, 
the lowest level of the limits which Livingstone gives to 
the undulation of the plateau, or only 200 feet above 
Ti ie Descending into the “ great valley” * to. 
Lake B from the plateau, the Chambeze must 
have a considerable fall, from Bangweolo to Moero there 
must be a second descent. The Cazembe’s country, which 
extends round to the south of Tanganyika, is described as 
flat, and its rivers are currentless and stagnant, If Moero 
were at a higher level than Tanganyika, would not the 








river which leaves it take a course over this flat coun 
instead of facing towards and its way pear 
f “crack in the mountains northward” Seeing that th 
river does force its way through the mountains of Rua 
(which appear to be a continuation of the “ranges of 
tree-covered mountains” which “flank Lake Moero on 
both sae ane presumption is that Moero is at a lower 
level than Tanganyika; and if this be the case, the river 
which descends from it through the mountains cannot 
ascend to the level of any one of the Nile lakes to join 
them, but must find some other course. With En 
to the third advocated source, the Kassabi River, of 
Dr. Beke affirms it to be his belief that it is the head 
stream of the Nile of E the difficulties of its join- 
the Nile appear to even greater than the last. 
¢ upper course only of this river has been explored. 


* Tt hes been that Lake Hangweolo dows not Hs in a valley, but on 
the ; bet ią letters could scarcely be on this point, 
aicce he spoaks of“ valley enclosed between mogo (the caster 
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ree springs? in the Mossamba Mountains, which are on 
the inner borders of Angola and Benguela, its sources 
being close to those of the Quango Faver, a tributary 
of the Congo. The Kassabi is known to flow north- 
ward as far as the 8th parallel of latitude, and to the 
westward of the capital of the Muata Yanvo, the great 
negro potentate of Central South Africa, Livingstone 

its head on his journey from the Zambesi to 
Loanda, and reports whigh he collected from the subjects 
of the Yanvo’s kingdom all tend to prove that whatever 
direction its middle course saci in its lower course 
the Kassabi flows round to and 1s joined by the 
Quango, The trader Graga, who penetrated to the Muata 
Yanvo’s capital in 1846, says that the terntory of this chief 
is “shut in” ig eet Dire rivers Kassabi and Lurua (a 
tributary of the i), and he affirms that the Kassabi 
has an easterly direction beyond this, 

The Hungarian traveller, islaus Magyar, has e- 
trated furthest of the three Europeans who have mete 
this region, and his report well with this last. He 
states that the Kassabi, forming the waterfall of 
Muewe (in about 11° S.) bends gently to northward, but 
further on takes an easterly direction in its lower course, 
and attains a great breadth at the place where it “fouches 
npon” the extensive lake Mouva, or Uhanja.* Now if we 
turn the Kassabi River eastward in latitude 8 south, in 
agreement with the above description, we find that it 
meets the position which Dr. Livi ne’s letters give 


to Ul 
aldmalely doee and whose waters 





great valley.” Is not the Lufra, then, the lower course 
of the Kassabi River, and Lake Ulenge of Livingstone, the 
Uhbanja of Magyar? If this be the case, the same diff- 
culties which appear in the way of the beze River 
joining the Nile, hold also against the Kassabi, which 
would seem to join this river at Lake Ulenge. 

Neat, the A Sa arises, If these rivers do not form a 
part of the Nile system, where shall we find an outlet for 
am The answer to this is plainly, in the Congo 

ver. 

The Congo was described by the Jesuit missionaries 
who first visited its mouth as “so violent and so powerful 
from the quantity of its waters and the rapidity of its 
current, that it enters the sea on the west side of Africa, 
forcing a broad and free perigee (in spite of the ocean) 


with so much violence that for the space of twenty leagues 
it preserves its fresh waters unbroken by the briny 
billows which encompass it on each side.” In the intro- 


duction to his narrative of the British expedition 
to the Congo River in 1816, Tuckey says: “If 
ihe calculation be true that the Congo at its- lowest 
state dis into the sea two mullions of cubic 
feet of water ın a second, the Nile, the Indus, and the 
ei fe are but rivulets compared with it, as the Ganges, 
which is the largest of the disc only about 
one-fifth of that quantity at its highest flood.” This state- 
ment may be somewhat exagye but Tuckey actually 
found that this vast river has a width she three, or even 
four miles, whilst flowing with a current of two or three 
miles an hour,t and this not at its mouth, but inland 
beyond the mountainous coast region. The northward 
wall-like continuation of the Mossamba mountains, on the 
20th meridian, to beyond the equator, which Dr. Beke 
supposes to exist, f would not admit of a lo course 
than about soo mules for the Co and a basin. of that 
extent is utterly inadequate to collect and maintain such 
a body of water as that which this river is known to have, 
in a region where the annual rainfall averages only. 12 to 


* Magyar’s Journey in Petermann’s Mitthellungen, 1860. 

Map to accaayery paper on Dr, Livingstone's discoveries fn “ TiIns- 
to a on Dr, | 

trated ‘l'rayels,” Part xv. 
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15 inches (Livingstones observation at Loanda} Such a 
vast river cannot be formed in a short course, but must 
have its mse far in the interior of the continent ; and if 
the Kassabi River and its drainage be taken to the Nile, 
where shall we find a sufficiently lengthened course for 
the Congo? 

Tuckey’s unelaborated notes give the opinion that the 
“ extraordinarily quiet rise * of the river (Congo) shows it 
to issue from some lake which had received ost the 
whole of its waters from the north of the line ;” and agai 


he says, “I cannot help thinking that the Co ill be 
found to issue from some lake er chain of con- 
siderably to northward of the equator.” The reason of 


Tuckey’s supposition that the lakes, which are evidently 
necessary to maintain the volume of water in the Congo 
throughout the year, would be found north of the equator, 
is, that he found the rising of the river beginning on the first 
days.of September. At the time of his journey little or 
nothing was known of the times of the rainy seasons in 
Central Africa from actual experience, The observations 
of travellers in the continent since that time have greatly 
increased our knowledge of these seasons, and show 
them to be regulated by the apparent movement of the 
sun between the tropics. An area of low atmosphenc 
pressure, with ıts attendant inflowing winds and rains, is 
constantly moving up and down the Nea of Africa which 
lies between the tropics, following the vertical sun. If 
every part of Africa were level and equally surroundad by 
water, it would result from this movement of the area of 
low pressure, that a rainy season would begin at each 
point shortly after its latitude had passed vertically beneath 
the sun, and a double rainy season would thus be produced: 
a greater when the low pressure area is moving equator- 
ward in each hemisphere drawing in the sea winds; anda 
Jesser when that area is passing north or south outward 
from the equator towards the extremities of the continent, 
inducing rather the land winds, whose moisture is already 
In great spent. This rule holds good on the low 
coast lands, where other exterior influences do not dis- 
turb the arrangement, but over the high plateau of the 
interior of South Africa, + the commencement of the 
rains seems rather oe e than to rks the vertical 

and in the equato ons two of the rainy seasqns 
are. prol into one, which lasts for eight months of 
the year. Under the equator at the mouth of the Ogowai 
River, on the west coast, Du Chaillu found the rainy season 
beginning in October; farther inland, in the Fan country, 
the rains set in in September, and in the same latitude, 
between Victoria Lake and Tanganyika, Burton tells us 
that the rainy season begins in August. Between $. and 
ro* south tadeade Livingstone’s observation shows that on 
the west coast at St. Paul de Loanda the lesser rains 
begin in November, but in the same latitude in the centre 
of the continent Burton reports thé rains of the Tan- 


ganyika basin beginning in September, or two months 
earlier; and Li ne in his latest journey could not 
proceed to Lake Bangweolo from the Cazembe’s town, 


where he arnved about the middle of SeptemVtr, because 
the rains had set in. Lake Ulenge lies between these 
latitudes, "or in about 5° south, so that the rise of the 
Congo River, if its upper course be through 
ky explicable, witHout the necessity 

wservoir lakes tœ the north of the equator. 
The lower course of the Congo is probably in a curve to 
north-westward from Ulenge, afterwaf turning south-west 
to meet the farthest point which Tuckey reached, where it 
was flowing from north-east. The rains would begin to 
fill Lake Ulenge, as well as the part of its lower course 
below this which is in the centre of fhe continent, in 


ge Sa ae i eee and 
to as as t at 

Nilo rises nearly 18 feet. Ài 

t As alo in the Abyssinian highland, s , 


eee eee A orai ae 
rally oro, or loes than any nyer equal magh 0 
Goad By Lavin erage T 
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. August; lower down still the rains apparently begin in 

September, but, as before noticed,-towards the coast 
they are later, and so do not begin at the mouth of the 
river till well on in September, after the river has begun 
to rise. The dry season in the country west of Ulenge 
. also agrees well with the movements of the Congo river, 
for Dr. Livingstone rémarks that the floods in the country 
between Moero and Ulenge last til May or June, and 
the lowest state of the Congo wag, observed to occur in 
July and August, 

With the Kassabi and Chambeze for its head streams 
the Congo has a ae though not too great area of 
. drainage to collect the vast quantity of water which it 
returns to the ocean, On this supposition the area of its 
basin measures about 800,000 square miles, and that of 
the Nile nearly 1,300,000 square miles ; so that the great 
African rivers stand in order thus :—Nile, Congo, Niger, 
and Zambezi. KEITH JOHNSTON, JUN. 





NOTES 


We are informed that the Duke of Devonshire will probably 
be the President of the Royal Commission to inquire into the 
Present State of Science in this country. 


THERE is so little evidence of scientific training or thought in 
most things ‘which are done in high places, that it is almost 
pleasant to be taxed even by a Chancellor of the Exchequer 
who attempts to do it on scientific principles, or at all events 
quotes scientific authority as Mr. Lowe does, who, referring 
to the results of the recent Deep-Sea Dredging Expedition 
m his Budget speech, compaied the British taxpayer to the 
_ frail animals which enjoy life at the bottom of the Atlantic 
at a pressure of three tons to the square inch. We strongly 


advise Mr. Lowe to sanction another dredging expedition during 
the present autumn, not that it may be shown how much 


more vitality there is at a reduced prossure—a vitality more ap- 
. proaching that of ‘‘ My Lords ”—~but that even greater piessures 
may be found and quoted as precedents should the next Budget 
prove a less satisfactory one. . There is a point in the Budget, 
moreover, of the greatest importance to men of science. The 
postage on printed matter not exceeding 2 oz, and on newspapers 
not exceeding 6 ox, is to be reduced to one halfpenny. We 
have waited a long time for this change: not too long, how- 
ever, to welcome it warmly now it hes come, for the tax on 
all authors of the postage of scientific papers, copies of which 
they wish to distnbute, has been very great. 

Tue followmg are the lecture arrangements at the Royal In- 
sUtntion after Easter :—Four lectures by Prof Blackie on the 
- Principles of Moral and Political Philosophy, on Tuesdays, April 
26th to May 17th, Seven lectures by Prof. Tyndall (subject not 
announced), on Thursdays, April 28th to June oth, Seven lec- 
tures by Prof Robet Grant, on Comets, on Saturdays, April 
30th to June 11th.’ Three lectures by Prof. Seeley on History, 
on Tuesdays’ May 24th to June 7th. The predale arrangements 
for the Friday evening meetings are as follows, vig: April 29th, 
Prof. Blackie—The Interpretation of Popular May 6th, 
Mr. R A. Proctors—Star Grouping, Star Drifts, Star Mist. 
May 13th, Rev. Canon Mossley—The cause of the Descent of 
Glaciers. May 20th, Prof. Williamsan—On Atofhs. May 27th, 
Principal Dawson—The Primitive Vegetation of the Earth 
June 3rd, Prof Max Miuller—The Migration of Fables, June 
10th, Prof Odling (subject not fixed). 

THE Pall Mall Ggsatie, which gives so much space to all matters 
of scientific or general interest, quotmg fiom the St. John’s (New 
Brunswick) 7ageraph of the 18th of March, describes an extra- 
oidinary phenomenon which took place in the harbour of that 
city om the previous day. Early in the morning, just before the 
commencement of a snowstorm, while the wind was rising so as 
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to be heard within doors, a strange noise, similar to that accom- : 
panying the earthquake on the aznd of October last, was heard 
by the residents near the harbour. It wes then seen that the 
old ferry, which should be seveial feet above water, had vanished. 
A piece about twenty feet by seventy broke offand settled squarely 
down into the water. A fiontage several hundred feet in extent, 
running from the line of the demolished wharf towards the break- 
water, had also gone down, 1 a steep embankment. The 
soundings since made show that where the old ballast or reefer was ` 
the day before, rising above the water eight feet, were found six 
fathoms of water, the bottom had settled just thirty-two feet. Near 
where the portion of the wharf settled away, or where a moderately 
sized vessel used to ground et low water, there is now between 
six and seven fathoms at low tide. One of Messrs. Adams's 
buoys, moored about four or five hundred feet from the shore, 
had disappeared; and last evening, when the tide was at its 
lowest level, the current was just showing a ripple over the 
top of it As the tides rise and fall about thinty feet In St 
John’s harbour, and the chain of this buoy had several fathoms 
of scope, it may be inferred that the bottom sank as much as 
nine or ten fathoms at this point. So far as could be ascertained, 
the 7wepragh states this subsidence took place over an areg of 
about three acres in extent. 


Mr. ARCHIBALD GEIKIE F.R.S., the director of the 
Geological Survey of Scotland, is now at the Lipari Islands, 
his object being to study the volcanic phenomena of those 
Islands, and of some adjacent parts of Italy. He anticipates that 
the numerous coast sections of these islands will furnish evidence 
from which light may be thrown on the history of the volcanic 
rocks of the British Islands; the manne in which different vol- 
canic rocks ylekd to the forces of denudation, subaerial and marine, 
is also a matter of importance that will be carefully studied. 


ON Monday evening a distribution of prises (certificates of 
merit) took place at the South London Working Men’s College, 
Professor Huxley being in the chair. Previous to the distri- 
bution a lecture on the ‘Biography of 2 Plant” was given by 
Mr. Harland Coultas. Professor Huxley, in the course of bis 
remarks, said that they had presented to them an analogy 
between vegetable and human life, and that analogy he wouki 
cary a little further, by 1emindmg them that there was nothing 
more poisonous or dangerous than an uncultivated mind. He 
hoped that these educational establishments would do for 
society what the plant does for the alr; namely, absorb all 
the poison of ignorance, and, by a similar change to that 
exercised in the chemical action of the plant, give off those 
benefits which education alone could diffuse, 


It is not often that the daily newspaper. press invades a college 
in search of [an editor, and still less often is a learned sclen- 
tific professor the elect one, We have a case in point, however, 
of such a condition of things. Professor Jack, M.A., who has 
fgr several years held the chair of Natural Philosophy in Owens 
College, Manchester, has been requested, and has consented, to 
take the editortal management of one of the oldest and most 
successful pepers north of the Tweed, the Glasgoro Daily Herald, 
a peper which fiequently discusses scientific subjects with a ful- 
ness of knowledge. Mr. Jack has not hitherto been in the toils 
of daily newspaper life, but he ought to have no mean qualifica- 
tions for his new vocation, considering the literary and sclentiftc 
cultura and worldly experience which he has acquired as on 
alumnus .of Glasgow College andiof St. Peter’s College, Oxford; 
as one of Her Majesty’s Inspectors of Schools in the West of 
Scotland, and as a scientific professor in Cottonopolis. 

Tux wave of low temperatue which passed over the South 
of England during the latter half of March, was a very re- 
markable one. From the aand of March till the 6th of April 
the thermometer fell below the freezing paint every night, with 
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„scarcely any fhtermission, For the week ending Aprl znd the 
mean temperuure at Blackheath was 372°, or about 8° below 
the average of the corresponding week in the last fifty years. 
From'`the reports for sixteen different stations in England, aght 
in Scotland, and one im Ireland, forwarded every week by 
Mr, Glauher to the Gardener's Chronicle, it appears that the 
temperatuie was much lower in the South than in the North of 
England, or in Scotland. The lowest averages are given at 
Portsmouth and London (Blackheath); the highest for England 
at Liverpool, Salford, and Newcastle; while these latter are 
several deprees lower then the lowest mean in Scotland. The 
average tempeiature for that week in London was 7° lower 
than in Edinburgh, and 11° lower than in Dublin, 


Mr. SymMons’s “British Rainfall for 1869” contains an 
enormous mass of information respecting the distribution of the 
rainfall thoughout the kingdom during last year, with other 
meteorolggical statistics. The extremes of ramfall during the 
year at the places of observation in England were 198°19 in. at 
the Stye, in Cumberland, and 20%9in at North Sunderland, 
while many places in the south-east of Scotland enjoy even a 
dryer climate, the fall at East Linton, Haddington, being only 
15°77in. So much mjury is done to science by the publication 
of statistics based on incoirect data, that Mr. Symons’s 
“Rules for Rainfall Observers ” should be in the hands of every~ 
one who possesses a Tmin-gauge. 

M. BOURLOT, Professor of Mathematics in the Lyceum at 
Colmar, believes he has established the fact, contrary to the 
opinion of Arago, that during the Middle Ages the climate of 
Alsace was milder than at present. He traces a relation of 
chionological coincidence, if not of canse and effect, between the 
change of climate and the precession of the equinoxes. 


TEE honour of knighthood has been conferred on Mr, Ronalds 
for his early researches in telegiaphy. 


THE execution of the Faraday memorial has been committed 
to the well-known sculptor, Mr. Foley. 


Pror, TYNDALL’S moat recent contiubution to the ‘ germ- 
theory” is contained in a letter to the 7hawver of the 7th instant. 
He has observed that the air breathed ont of the lungs, especially 
at the close of a long voluntary exhalation, is ‘‘ visibly pure,” or 
produces, when passed across a strong beam of light, the familiar 
black smoke-like clouds caused by the entie absence of organic 
matter, He confirms the explanation given by many medical 
men, and especially by Prof. J. Lister, of Edmburgh, for the 
exclusion of afr from fresh wounds, that the putrefaction of 
wounds is caused by the germination of the germs of organic life 
contained, under ordinary chcumstances, in large numbers in the 
air. Ina reply to this letter in the Ziwer of yesterday, Dr. HL 
C. Bastian makes the startling assertion that, in conjunction with 
Dr. Frankland, he has met with living organisms in hermetically; 
sealed vessels, from which all air had been removed, and after 
the contained fluids had been raised to a very high tempeia” 
ture, Some salutions containmg organic matter and other 
ingredients were prepared in the following manner :—After a 
perfect vacuum, above the level of the fluid, had been 
procured in the glass vessels by means of Sprengel’s alr- 
pump, the drawn-out necks of the fiasks were closed by 
means of the blow-pipe flame. The airless flasks, con- 
taining then the fluid itself as the only posmble germ-containing 
material, were submitted, in a suitable apparatus, by 
Professor Frankland, to a temperatme varying from 148° 
C. to 152° C. for four hours, and yet, after having been 
placed under the influence of sultable conditions, in the 
course of a few weeks, living organisms— many of them 
altogether new and strange—were found in these fluids. These 
extremely important results are about to be communicated to 
the Royal Society. 


THE “ird of the Royal Microscopical Society to be held 
at King’s College on the 20th inst, seems likely to be supphed 
with a large number of objects of interest, Mr. Charles 
Stewart prints a descriptive catalogue of 100 microscopic 
objects selected to illustrate the Invertebrate sub-kingdom, to 
be exhibited on that occasion. 


. IN an aiticle In the Artisan, for April, on the Influence of 
the Suez Canal on Trade, with India, Sir Frederick Anow 
states that at the present moment the influence of the Canal is 
beng felt in a decrease of the cost of fuel east of the Isthmus, 
which will certainly have a great effect on the cost of carnage, and 
therefore on the cost of laying down produce and goods. The 
existence of the route, he believes, will stimulate production, 
not only in India, but in the various countries which it brings 
into the family of commercial relations. 


ON the 12th of March, the Hotp/s, one of the largest of the 
packet-boats belonging to the Messagenes Impédriales, of 2,000 
tons burden and 500-horse power, entered the quarantine port of 
Frioul direct from the Chma seas, having traversed the Suez 
Canal without encountermg the slightest obstacle. The cargo 
consisted of 1,300 bales of mlk, 300 chests of tea, and other 
valuable freight, and there were in addition seventy passengeis. 

WE learn from Mr. Worthmgton G, Smith, in reference to a 
recent report of the proceedings of the Woolhope Naturalists’ 
Field Club, that he hes in preparation a Clavis Agaricinemin, 
which will be an analytical key to the genera and sub-genera of 
the British Agericins ; designed to give an immediate clue to 
their proper generic and sub-generic position, and thus assist in 
their ultimate determmation. 

Mk. BENTLEY annonces for early publication, ‘‘ Travels in 
the Adir,” by Mr. Glaisher and others, with numerous full-paged 
coloured lithographs and woodcuts. 

A MEW work is preparing for publication by Arthur Scott 
Donkin, M.D., Lecturer on Forensic Medicine to the Univer- 
sity of Durham, &c,, being a history of the Bntish Diatomacen, 
with plates illustrative of each species, 


THE New York TecAnologist, a new magazine especially de- 
voted to engineermg, manufacturing, and building, published 
in New York, describes a new contrivance for preventing 
people looking into a room, while light is not excluded. 
It consists of a number of glass rods arranged eliher ver- 
heally or horizontally, and secured together by appropriate 
frames, forming a series of cylindrical lenses which break up the 
hight and throw it into every part of the room, thus producing a 
soft and diffused glow which is very beautiful and plensant. 
The glass rods may be of any colour, and by an arrangement of 
the colours very beautiful effects can be produced, The contri- 
vance is the invention of Mr. Demuth. 

TH Pharmaceutical Society offers a silver medal for the best 
Herbarium collected in any part of the United Kingdom between 
the ist of May, 1870, and the Ist of June, 1871, to aup associate, 
registered apprentice, or student of the society, not over thirty- 
one years ofage. ; 

THE Photegraphic Art Journal, No. 2, is a very good 
number. It contains four excellent illustiations: ‘ The Stirrup 
Cup,” from a painting by Verschur,txquimtely soft in tone, done 
by the Woodbury process; ‘' Netley Abbey,” by Mr. Edwards's 
new process of printing in printing-ink in a common pmnting 
press, which seems to give exceedingly good results; ‘‘ The 
Muleteer’s Love,” on example of Mr. Fruwirth’s phototype 
process, also pulled in a common printing press, from an electio- 
typed surface-block which was ieduced from a woodcut by the 
sole action of light and chemical agents; and “A Village Street 
in Switrerland,” apparently an ordinary silver-print. The œm- 
parison of these photographs certainly gives the palm to the 
new processes, both as to distinctness and.softness of tane, 


ON THE MADREPORARIA DREDGED UP IN 
THE EXPEDITION OF HM.S.“PORCUPINE.” - 


N continuation of Dr. ters Report of the Por- 

cupine D Expedition wé now present, our 

readers with an abstract of a by Prof Dunean on 
the Corals dredged up during devoret 


Professor Wyville Thomson, Dr. a and Mr. G 
Jeffreys havo placed the collection ofestony corals up by 
them in the in my hands for determination. 
They, heve kindly afforded me all the information I Epa 
conceming the local tj age and temperature in w the 
ens were fi My has been rendered rather 
more elaborate than I had intended in ence of the gieat 
consideration of Professor A. Agasaix and t de Pourtales 
In fo ing me their and ens to the 
d Ae E off Floda and TA cc hare 
led me to offer a between the British and 
American species, which I did not hope to have done before the 
Bhan eter Taper but not described, in this report. 
1. List of the species, localities, depths, temperatures. 
IL Critical notice of the species. 
ui. S and general conclustons. 

1. Twelve species of Me were up, and the 
majority came from a parva and the Faroe 
. Islands. Others were, off the west coast of Ireland. Man 

varieties of the were also obtained, and some forms whi 
hitherto have been considered y distinct from others, 
but which now cease to be so. 


im Three ies were found, known only on the area dredged, 
or in the n sca species common to the area 
and to the Florida and Havana deep-sea faunas only. (These 


forms are not ela ect aerate ge a eet 


they have not been discovered in any European a aera 
Lophehelsa prolifera (rar. gnir) ia common to the Bri 
Florida deep-sea faunas ; it is found fossil in the Sicilian 
tertiaries, i moreover a member of the Mediterranean 
recent fanna. ies common to the area and to the 
Mediterranean Sea. Five species found on the area 

and as fomm] elsewhere. 


The deep-sea coral fauna of the ares, dredged in the Forrupine 
and Lightning tions is therefore composed of— 
g species which have lasted since the early Cainoroic period. 
1 Mediterranean species not known in Cainozoic deposits. 
3 species of the deep-sea fauna of Florida and Havana. 


are ted in the recent Medi- 
terrancan fauna. If the which I have absorbed into 
light thrown upon the amount of 
eep-sea corals) were counted, the fossil forms 
would be in all eight The greatest depth from which Madre- 
poraria were dred was 705 fathoms, and the lowest tempe- 
rature of the water ve Gave eel 
Caryephyliia borealis, —-Ha collected a very con- 
siderable senes of the Hia from the seas around Great 
Britain, and having been supplied with several of the 
hb gl ae eer took aga ome gah E 


forms from the S$: terhary d ts ond with each other 
The numerous specimens of Caryeplyllia dreiged up in Dingle 


conclusions the affimties of the above-mentoned 
British and®southern forms. The Dingle Bay collec- 
tion presented all the varietes of shape, some of ch had 
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appear to be reproduced by variation on some par® of the ares . 
~tenanted by the section of the genus. The of the’ 


ite of the Sicilian terhaiy deposits is very 
equally so in the Gis ie cu dase 


and ft 
spots in our waters. The ined series presents the greatest 
amount of variability, and is most instructive, for by ap- 
pig Ee maage te eee a mal as Tre 
chocyathas Montialha a great must 
enste, The Dingle Bay are evidently the descen- 
dants of those which lived in the western and southern Euro 
seas before thosd terrestrial elevations took place whi 
were connected the subsidence of the circum 
land and the su of Arctic Mollusca. 


are not closely allied to the recent West Indian species, but 
they occupy a position in the coral fauna representative of them. 
The same remark holds good with reference to the affinities of 
the recent and the cretaceous Caryephywite. They are not closely” 
allied, and Farag O rag rtm ese e Sel aorta 
the economy and new distribution of anal life they 
a E Ee ee ee, forms are representative 
of the older. Dingle Caryephyllia ree 
trary nature of species, and that what we term one 
sam of the varistion of a series of forms. 


orratus, S —A, beautiful of 
this rare form was from a depth of 705 fathoms with 
Siege eer E esi Isis. The species is hitherto un- 


the Ulocyathes arcticus of 
aa were dredged up but 

ee S ee 
and delicacy of the theca. The species links FlaAsinm to Der- 
Jum : it is not known in the recent Mediterranean fauna. 

is prolifers, ee Ce 

in the north-western British sexs. A separate corelinm, which 


sill il ale Aci iga , Ellis and Solander, 
was dredged up in No. 54. Lephekedia tra exists in the 
Mediterranean Sea and the sea between d and N 

Laphoketsa anik is an East Indian form, but its absorp- 
tion into yera suggests , considering 
the Cainorgic tor, and how it eastwarda The 


relation of the 1ecent East | Indian farmas to those ‘of the 
and West Indian Cainozolc deposits has been noticed 
and admitted for some years Se ee 
of Sicily is the earliest form of the genus, and those w 
found in such 1emote parts of the world as the East Indies, the 
Florida coast, the Norwegian coast and the Mediterranean, and 
which hare been determined to to different species, are, 
from the study of the cunous assemblage of variable forms now 


iaia ire evidently varieties of the old type, Lepko- 
o therefore absorbed the old species Z. 
, L subcostata, L , L. Defrancet, and L. 
Two genera of the in the classification of 
Milne-Edwards and ales aiae hoe aleda Bec ii 
difficult to distinguish ; now the results of the aff 
the north of Scotland and off Florida and the Havana necessi- 
tate the n of one of them. : 
Ampdthalsa and 


likely 
had species in the 
ice as wa se Coi Eea me Ampdthets was known 


were the same. AL de Pouitules dredged ap a form 

a pare S sO Riboni abd Fon of Dahle oude, 
in 324 and also in lat. 28° a4’ N. long: 
1,00 fathoms (came np with the lead). This 


a A the nalea fon Sit tery de 


Seales ot tha cece ? 
Meneghiniana, Seg., and Ditlohaia Dederinmsana, Seg Uses 
Te tho mud- tertiary its, Buton oaae a 


Seguenra, ‘‘ Paleont. int. al Corall Foe,” Mem. deila Reale ~ 
aaa Stone aa aaa 

Dene mnt al Coni. Fos,” Mam, della Reals 
serio i. tomo xxl 1864. 
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forms with Me exquisitely fi by Seguenzm, and which he 
‘calls Amphifiesa muocenica, Seg., the generic affinities of all 
betome de evident. The very numerous specimens of 
small branching Ornlintdæ, which were up in tho prcn- 
puu Expedition (No. p4) and to the noith-west of the spot in the 
cold area, at a depth 303 to 600 fathoms, present mogular 
venations of structure in the buds and calices upon the same 
stems. <A careful exammation of them, assisted by a compari 

between them and the well-known iecent and fossil Aaphibsie, 
the fossil and recent © fig, and the smaller of 

is identical 


pox ae leads to the that 4 

y with DrNlohela, and very y allied with ela. 

Indeed, the distinction between the Lophehalte and Agiphthelia 

is of the ag ae kind. The species of the genus Ampirhata 
P 


dredged up in the Foreugine Expedition are numerous =~ 
I, Amphihelia (Diplohelia) profunde, Porrtales, sp. 
— Lanneus, 8p. 
°3, ——— miocenica, 71482, 
4. —— Atlantica, nosis, 


5. a anato, HONS. 


9° 56 N., long. 6 ay W., 363 fathoms, temperature ayo 
(No. 54), and one in lat 61° 10 N., a W ay W 


present 
a a they evidently belong to one type. The solitary 
coral fo 


rm (No. 65) us than the others, but it belongs to 
the same species, N ing the temperature in w 
the corals weie found, and the depth of the sea, they are strong 


and well-developed forms, evidencing an achve and abundant 
nutritio&§. There is no difficulty in ifying the speci- 
mens with the 7Ahaefrasseua of Ponrtales. PST AIG. 
secrafzs, Poutales, was dredged up in from 100 to 300 fathoms, 
off Sombrero, near Florida, in the course of the Gulf S 

The varieties and ee are very isolated forms in the 
great arias ia. F ve only a very 1emote affinity 
with the West recent ze, With those of the 
Crag, the Faluns, and the Eastern tertlaries, The British 


forms to have emigrated from the south-west, and Bi 
red original type wandered, through the cy of the 
Gulf-Stream, which carried ova and depomted them in our 


northern sea, where they have propagated, varied, and thriven. 
Pliobothrus symmarkcus, Pourtales,—A en of this doubt- 
ful coral, which had been described by de Pourtales, from 
the results of dredging in from 100 to 200 fathoms, was sent to 
me by Dr. Carpenter. It came from the cold area, in fiom 500 
to 600 fathoms. There is no doubt that this very polyzoic- 
looking mass belongs to the American type. The are 
hardly worthy to be called such, and I place the form amongst 
the Zoanthana provisionally. 
im. The es of Madre is belong to genera which 
° do not and have not contributed to coral-reef faunas, None 
of them me reef-builders; but all_ are essentially formed 
to live where 1apid growth and delicately cell structures 
are not iequired. The forms are strong, sold, and large; and 
their 1apid and 1 SiS Sora poe A their nutritive 
processes were active continuous e species aie ve 
much dusposed to produce variations ; and this is j Stine 
as those which have outlived the long age of the crag, 
the g period, and the subsequent time of elevations and 
subsidences. The least variable ies are those which are not 
known on other areas Two of the three species which are 
common to the West Indian deep-sea fauna and that of our 
Pa a RE Ani ee The PaRa of 
s, from 1¢T oroic period to the t 
a been an established fact for several Some of 
the forms which are common to the deep sea of the British area 
and to the so-called miocene of Sicily, are still existing in the 
Mediterranean. None of the species of corals found in the 
Bnitish crag are represented in the deep-sea fauna, The existence 
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of Mediterranean forms in the north-west British area is in 
keeping with the discovenes of Forbes. It has, however, a 
double significance, and bears upon the presence of West Indian 
forms on the north-west British marine area. There wasa com- 
munity of ies between the Mediterranean and the West 
Indies in the Cainozoic period, and especially of Echinodermata, 
Mollusca, rana, and Foraminifera. After the gieat 
alterations of the mutnal relations of land and sea which took 
place before the cold affected the fauna of the Franco-[talian 
seas, this community of species diminished; but it lasted 
through all the period of porthern glacialisation, and u proved 
stul to exist slightly by comparing the A the corals, 
the Echmodermata, the Mo e presence of 
two characteristic Flondan e, and one less so, 
off the north of Scotland, is cularly interesting, because they 
all live ın'the cold ares and flourish there; whilst they appear to 
be les vigorous in the warmer Gulf Stream near Florida. It is 
ımpossible to fail to ise the operation of this stieam in 
producing the emigration of these three species, which are essen- 
tially American. It must be remembered, however, that the 
Cainozoic Balanophylia were numerous in the European 
area, but not in the Americen. e solidity and the power of 
ou of the corals within the cold area ap to be greater 
elsewhere. Depth does notappear to have much effect 
upon the nutrition of the Madreporaria,; for those dredged up at 
Goo fathoms are quite as hard and solid as those up at 
fathoms, All the calices were stuffed with small Foramini- 
in and there was evidently a great abundance of food. 

There were numerous polyzoa, sponges, Fornminifera, Diato- 
maces, and delicate bivalves associated with or fixed upon the 
corals at all depths, Moreover, at fiom 300 to 400 fathonfs a 
perforatng mollusc had worked its way up the stems of some of 
the haidest specimens of Amphihelia ond Lobhokaia. One had 
left its excavation, which been taken pomession of bya small 
Brittle Star, and at a depth of 705 fathoms there was a preity 
Isis, Serpula, moreover, abound upon the corals, This is a 
fauna if covered up and presented to the paleontologist, 
would be, and would have been for some years past, considered 
a deep-sea one. It is e fauna which indicates the existence of 
the same of nutittion and of destructve assimilation 
and reproduction which are in association with corre- 
sponding forms at less depths in higher temperatures. The 
great lesson which it reads is, that vital can go on in 
certain animals at prodigious depths and in considerable cold, 
quite as well as m less depths and in considerable heat. It mg 
gests that a great number of the Invertebrata are not muc 
affected by tem and that the supply of food is the most 
important matter in thelr economy. 

e reseaiches of the naturalist who obtalned Polyzoa and 
Foraminifera in sound at a depth of nearly 400 fathoms off 


the icy barner of the South Pacific, of Wellich in the Atlantic, 
and of Alphonse Milne-Edwards in the Mediterranean, have had 
much influence upon geol 


ht in this age, which, so far 

is S averse to themy, For 
ings had been taken with 
a view of searching the sea-bottom for life, geologists had moie 
or less definite opinions concerning the deposition of o1ganisms 
m sediments at great depths Certainly, mgre then thirty years 
deep-sea deposits wee by geologists from those 
which they considered to have been formed ın shollove: seas. 
The finely-divided sediment of strata containing Cnnoids, 
Brachiopods, Forammuifera, and mmple Madrepornria, was sup- 
posed to have been depomted in d water than formations 
containing large pebbles, stones, and mollusca, whose repie- 
sentatives now live in shallows. The relations of such strata to 
each other, the first found to overlap the last, proved that 
there was a T ee- in the o ef the old shores 
tenanted by littoral and shallow- species. Thed on 
of strata containifig Foraminifera, and 
dermata, whose limestone us remarkably fipe fiom any foreign 
substances, has been considered to have taken place 
water; this theory has been founded npon the observations of 
the naturalist and oe ee Indeed, no geologist has hesi- 
rags Perey Pag cree to the origin of some deposits in 
the Lauren ee ei The 
“í flysch,” a great sediment of the formaton, has been 
considered to have been formed at a great depth and under great 
pressure. Its unfossiliferous characte: was supposed 
to be due to the ce of life at the depths of the ocean 
where the sediment collected. But this was a theory of the 


as geologists are concern 


6I4 e ; 
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early days of geology, when the destructive influence of chemical | has been w exact, The species aei bub there was a 
1ocesses in strata upon the remains of organisms in them was -land and 


admitted. 

THe seat nedera those so ably carried out 
by Thomson, Carpenter, and eighth freys, is the definite knowledge 
they impart to the geologist is theorising in the right direc. 
tion, but whose notians of the depths at which the sediments 
containing Invertebrata can be deposited, are indefinite, , The 
researches contribate to more exact knowledge, and they will 
materially assist the development of chose hypotheses which are 


current amongst advanced fixed theories. I do 
are ee ae) ee E worthy 0 y of tho term, and 
which has origmated uction, will be upset by 
these careful in ions bathymetrical distribution of 


life and temperature. Physicists have propounded theories 
which have bem a by some geologists; but they are 
looked upon as doubtful hypotheses by others. Palscontologists 
and such theories have constantly been at ine. The theories 
involving and the intensity of the hardness of 
sea d ts will safer from the researches; bat many 
culties in the way of the paleontologist will be removed. 
The researches explain the occurrence of a cent deep- 
coral fauna in the Paleoroic times in high aan N 
of Jurassic and Cainozoic faunas on the mame area, they 
more than ever to the doctrines of nnifotmity. They ex- 
plain the cosmopolitan natwe of many organisms, past and 
present, which were credited with a habitat, and they 
afford the foundations for a theory upon the world-wide distriba- 
ia stage ara ee every geological formation. It is not 
advisable, however, to too much of the identities 
and rekemblances of some of the deep-sea and rms with 
a In the 
sole allio ical science there was a favourite theory that 
wae of a peod he hala of the feat the lobe 
mia destroyed, and that at the commencement of the saccsed- 
ing, a Dew creation tpok place. There were as many destruc- 


tons end creations as periods, or, to nse the words of an 
American geol there was a sicceasion of platforma, This 
honey hell scienoe, just as the theory that the sun 


on the globe 
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frais fom evejy fontaiion irom all paris 


's surfaco wero tenanted by particular groups of forms 
during Ma ap and there was a of 


s term, the “ homotaxts” 


pole h consecn 
a Ls aaa a a of of allos seas, deep 


was- oceans, and reef-areas. The oceanic* conditions, for 
instance, can be traced by ic remains from the Laurentian 
to the present time, and the deep-sea corals now under con- 
sideration are ve of those of older deep sas, The 
species which are new, and the varieties of those which have 
been already noticed, will be described and drawn in other 
communications, It is not a matter for surprise, then, that 
en ee ee ee 
some very old forms ahould have lived on 
whilst their ee ee 
this oe ee ee aero 
the f rege ae hie tonal gers Sat a us BE right of 
i to co e t 
TR T TE 
sy Choe Madrasa fne Eeen mea io a 
Rer na AEE e a 


vonid x ca e hac vite cpleaval of he AI tha 


by the enl oe 

masses of the Andes. To sa i a 

therefore wt in OE bin peti consistent 
ith tae necessary termin science, 

i e | ase a a gine eae ae 
Pliocene, the Sicilian area was occupied by a deep sea, The 
distmction between the faunas of those times and the present 
Cea E E bear, 

of existing species of nearly every 
class flourished before the occurrenoe of the great p Ea 
physical geology which have become the artifctal 
classificatory That the Calnozoic deep-sea corals 
should e and in some instances should be identical in 
species with, the forms now inhabiting vast depths, is therefore 


a eA T aa e aE Pant Before 
deposita of the Eocene age were calectng în the Franco-British 


area, there was fauna there which was singularly 
llle unto that which f owed it, both as the shape of 
the forms and their Stull earlier, d the slow sabe 
dence of the great Cretaceous area, therd was a 
coral fauna in the north and west of of which the 
existing is very tative. The simple forms predominate 
a ranchog 3) ig a domtnant genus in either, and 
ei Synkedia of the old fauna h in the present 


PETS The similarity of 
feng tn oo mr k ee 
ihe dite ut it must be enough for my purpose to apart 

ve character and the homotaxis of the Upper 
Cretaceous the Tertiary, and the existing deep-sea coral faunas, 
This character is enhanced by the persistence of types; but 
stiil the representative faunas are separable vast intervals 
of time, P? M. DUNCAN 
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LONDON 
Royal Society, March 31. <1 thm tela on ewes 
altitude and the chemical intensi epee in a cloudless 
By Henry E. Roscoe, F. 
In this sondnuneation the kathon ¢ 


on the flat tubleland on the side 
Za let see aeration rtm marcne ort eal 
the relation 


communication to the Society,t founded upon the, 


exact estimation of the tint which tire 
assumes when exposed for a given time to the action of dayli 
The were made as follows :—1. The chemical action 


brass 
position onal te a lag eee 
of the sun'sdisk. 3 O No, 1 i Seal 259 4. Ob- 
servation No. eee 
“Pp. MM, 
t Rosco, 


Daa ee 


as sclonce progresses; and it is. 
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The means of observations I and 3 and of 2 and 4 wee then 
taken. The snn’s altitude was determmed by a sextant and 
artificial hoilzon, unmediately before and immediately after the 
observations of chemical intenmty, the altitude at the time of 
oben mion being ascertained by inte: polation. 

Tt was first shown thet an accidental vanaton in the position 
of the brass ball with limits of distance from” {he pa , vary- 
ing from 140 miullimeties to 230 millimetres, was wi out any 
appreciable effect on the ta, One of the 134 sets of obser- 
vations was made ee ee and they thus 

fall mto seven groups, viz 

(1) Six hours from noon, (2) five “hours from noon, (3) four 
hours from noon, (4) three homs fiom noon, (5) two hours from 
noon, (6) ons hour from noon, (7) noon. 

Each of the first six of these grou s contain two sepaiate set 
of obeervations, (1) those aie el before noon, (2) those sea 
aften noon. It has already been aointed out,* from 
made at Kew. that the mean chemical intensity of to aayligtt 
for hows equidistant from noon is constant. o results of the 
piesent senes of ents proves that this conclusion holds 
good geneialys and a Table is given showmg the close approxt- 
mation of numbers i gi at hours equidistant from 
noon. 

Curves are given showing the daily maich of chemical inten- 
sitet epee mue pued with that at Kew for the 
p at Para for the preceding A The 
value of > mean i enal intensity aE. is et Hl by the 
number 94°5, that at Lisbon TOs pi stat Part by JIa; 
a o intensity 1O a for 24 hours being taken as 


"The following Table gives the results of the observations 
arranged according to the sun’s altitude :— 


No, Mean ical Intensity. 
Hi Altitude. Sun. Sky. Total. 
Go ? 

I 9 5i 0000 O 0'038 
I 19 7 0'023 Aia ook: 
22 3I I4 0'052 o*100 O'I52 
22 42 13 o'100 o'r! orally 
IQ . . i 09 0136 o'r 0°262 
24. » DI 0'195 0'132 0'327 
a I4 0'221 0'138 0°359 


Curves are given ke the ewe betiveen the direct min- 
Hight (column 3) and fae da ht (column 4) ut terms of the 

ta The curve of direct t cuts the base line at 10°, 
showing that the conclusion formerly arrived at by one of the 
authors is correct, and that at altitudes bélow 10° the direct smun- 
ight is robbed of almost ell its chemically acttve mys. The 
relation between the total chemical intensity and the solar alti- 
tude is shown to be represented graphi by a straight line 
fo. altitudes above 10°, the position of the experimentally deter- 
mined points I closely on to the line. 

A similar on has sheadyt been shown to exist (by a far 
less complete series of ts than the present) for Kew, 
Heidelberg, and Park; so that although the chemical intennty 
for the same altitude at different places and at different times of 
the year varies a to the cy of the 
atmosphere, yet the relation at the same p between altitude 
and intensity is always represented by a straight line, ‘This 
variation in the direction of ‘the straight line is due to the 
opalescence of the atmosphere; and the authors show that, fof 
equal altitudes, the "higher intensity i is always found where the 
mean temperatuie of air is greeter, as in summer, when ob- 
servations at the same placo at different seasons are com 
or as the equator is approached when the acHons at different 

apie  erencieepi e differences in the obeerved actions 
for equal n altitudes, which may amount to moie than 100 per cent, 
ent places, and to nearly as much at the same place at 


different times of the yesr, serve as exact measurements of the 


cy of the atmosphere. 
The authors conclude by attention to the close 

ment between the curve of daily intensity obtained by the 
above-mentioned method at Lisbon, and that calculated for 
Naples by a totally different method. 

On the contamed in crab ofL” By William J. 
Wonfor, Student in the Laboratory of the Government School 
of Sclence, Dublin, Communicated by Dr. Maxwell Simpson, 
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Crab-oil is ee eee ca spe init Fag 
Hy ile ae RINEN SIS. e tree 
ial e aa y in the forests of British Guiana ; the oil is 
deiae by the Indians, who it-to Geoige Town for 
sale. The of ws obtained from the kesnels by them for 
some time, and then aca Sa in heaps and leaving them for 
some days; they are then ned, and afterwards tntnyated in 
wooden moitars untl reduced to a paste, which is spread on 
inclined boards and exposed to ae ma; the oil is thus melted 
ont, and tickles into receiving vessels. 

As no investigation, so far as I have been able to ascertain, 
has ever been made of the acids contained ın this oll, Professor 
Galloway, to whom I am indebted for the samples of the oil, 
recommended me to examine them, and the examination was 
conducted under his direction. The acid, when pure, presents 
the appeuance of a white glistening radiated crystallino mass. 
The percentage composition obtained was as follows ;— 


CONDO 55.38 hits Ee 74'856 
TAI OR OU) siriene weetosonede 12°570 
edie E ETE 12S TE 
s 100000 


AN agiee very closely with the formula for palmitic 
saa C1¢H,0 


Royal Geographical Society, March 28.—The president, 
Sir R. Murchison, in the chair. A paper was read by Sir 
Charles Nicholson, Bart., on Forrest's J in Western Aus- 
tralia ; Goyden’s survey of the mbiphbonticod of Port Darenno, 
and on the recent progress of discovery in Western Australia, and 
remarks on Papua or New Guinea. Intense interest had been 
felt in the fate of Leichhardt and his party, who were last heard 
of in 1849 S.W. of the Gulf Carpentaria ; a report was brought 
to the government of Swan River, of the existence of the remains 
of two white men and horses in the unexplored Eta N.E. of 
the colony. An expedition was fitted out, under Mr. Forrest, 
with whom Mr, Monger and Mr. M., Hameraley were associated, 
and the native Jimmy M acted as guide. The place 
indicated was Rockinoth mgs lat a0" 57 S., and long. 109° I4 
E. The expedition was exceeding nnd the 
country was thoroughly ere hey | left Newcastle oe 
19, 1869; passed through a sandy country withou 
Was Scarce ; elt lakea nearly crit up were met with ; ftom the the 
limit of Gregory's exploration, 118 | they tiavelled north ; 
found. fe hilla, with spearmood and acacia in May 5 they 
reached Lake Moore, learned that the remains weie those 
of horsts which hed been poisoned, having strayed from 
an out station; some endly natives, who threatened 
to kill end eat the white men, were met with; several 
e ee ee ee one of which, named 

e Barlee, was conjectured to be 80 miles in length, 
the farthest point, 28° lat. 41’ S., and 122° go’ E. long., was 
reached July znd. The throughout of the mme barren 
worthless er, granite hills, no grass, and scanty suppl 
of water. The return joumey was made to north of 
Barlee, westward to Bunnaroo, and thward to Mount 
Singleton on J 23rd; the result was that no haces of 
Leichhardt were found, and the country explored was pro- 
nounced unfit for either pesture or agriculture. In the sca board 
districts and about Mount Singleton there was excellent land, 
all Western Australia wanted was population. fir Charles 
Nicholson then proceeded to notice the recent survey of Port 
Daiwm, in North Australi, which region, between 128° and 
138° E. long., and north of 26° S. lat, been most un- 
reasonably annexed to South Australia. The South Australan 
attempt to pa communication through the interior, and found 
a colony at Pore Essington, had faifed, and the colony had been 
abandoned, Port Darwin lies to west gf Adelaide River, on 
northern coast, oppomte Melville Island; it possesses n 
harbour, a million acres of good land have been surre fit 
for horses and cattle, not for climate from May to Sep- 
tember is good, then moist and hot; intercourse by see between 
the Malays of Macaseer and this poit exists. ©Poit Darwin has 
been recommended as a port for duppi horses for the Indian 
market, the central on is im e, but the route followed 
by M‘Kinlay from Northern eve 1s, in the opinion of 
Mr, Goyder, Colonial surveyor, the best; this, Sir Charles 
Nicholson thought showed that North Australis ought to form 
par of Oueensiuiid Sir Charles gave.a reghd résumé of tho 
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progiess of discovery in Australia from Captain Cook’s voyage, 


and the foundation of Port Jackson in 1788; the labours and 
aa of Dr. Bass, Stwt, Mitchell, Eyre, &c., were glanced 
eat , Leichhardt was absent two years on his first expedition 
to Port and «vas given up for lost, 2 monument, 
with an epitaph composed by « friend, having been erected to 
him. In conclusion a hope was expressed that g 

discovery would be still prosecuted, apea with reference to 
the magnificent but almost unknown Papua or New Guinea, the 
position, fauna, and flora of which “constitute it a natural ap- 
pendage to Australla, a line of small islands conn it with our 
settlement at Cape York. Captain Blackwood in H.M.S. Ay, 
in 1845, examined ryo miles of coast, lat S. 8° 45’, long. E. 
143° 35, to 7° 40’ lat. 144° 30’ long., containing the delta of a 
large river. the south-eastern peni mountains 11,000 ft, 
to 13,000 ft. high, were observed by Captain Stanley, these were 
in sight for several days coasting, with richly wooded slopes. 
The Government survey vessel at Cape York might be used 
for exploration of this country. The natives were hostile, 
and hed the 1eputation of bemg fieice and warlike. The 
poe seid thet he had mged on the Government the 
mpolicy of uniting North and South Australia, and the necessity 
of torming a port of re and a naval stahon at Port Darwin 
_ He alluded to Mr. Ciawlord’s estimate of the Papuan climate os 


most unhealthy, General Lefroy reminded the m of the 
omitted name of his brotha, a successful lorer of Western 
Australia. The question of the suitability of Port Daiwin as a 


dep&t for the horses to be sent to India was discussed. The 
1oject had been favourably reported on to Lord Mayo by Sir 
james Ferguson, the North-eastern or Flinders river route 
preferred. With ay ork to the climate, Mr. Findlay 
mentioned the excellence of the Timor ponies Mr. Saunders 
pointed out that the navigation would be much safer if a port 
were selected in the Gulf of Carpentaria 


Chemical Society, March 30,—Anniversary 
Wilimson, F.R- S., President, in the chair. The following 
yield E ees andere Se kde i $ 
A, W. Williamson ; Vice-presidents who have filled the office 
of president, Sir B, C. Brodie, Warren De la Rue, A. W. Hof- 
mann, Dr. W. A. Miller, Dr. Lyon egg CoL P. Yorke; 
Vice-presidents, Dr. J. H. Gilbert, Dr. E. Frankland, Dr. A, 
Matthiessen, Dr. H. M. Noad, Prof. W. i Dr. T. Red- 
wood; Secretaries, A. hepe Harcourt, E 
Foreign Secretary, Dr. H. Muller ;* Treasurer, F. bel ; 
ordinary members of the Council, Dn E i iy 
Bamett, E. T. Chapman, E. Field, David Forbes, Dr. M. Holz- 


mann, Dr. E J. Dr. W. i; A Tradall I Maxwell Simp- 
son, Dr. R. Angus Smith, Dr. John T Dr. A. Voelcker. 


, year 
has been the delivery by M. Dumas of the ina Faraday 
lecture, It was indeed an impressive tribute to the memory of 
our great which was paid by that noble veteran of 
science, and one of which the record ought to occupy a place of 
honour in ourjomnal We still hope to receive fom M. Dumas 
a manuscript of his classical discourse. The councl have bad 
the pleasure of acceptmg the offer of a munificent donation of 
Paliadrom from Messrs, Johnstone and Matthey to be used for 
the on of the ten first Faraday medals. Your council 
have felt it to be of considerable mnportance to greater pub- 


licit ocr hace atone ae and they have 

ep onal arrangements for the preparation of abstracts 
of the papers, and in some cases of the discussions, for trans- 
mission to such papers as desire to publish them These ab- 
stracts already appear in several papers and are råd with interest. 
Another matter of cqnsiderable importance has been brought 
under the notice of your council, and hes been by them referred 
to the careful consideration of a sub-committee who will report 
to the new council, The great activity of chemists in France 
and Germany leads to the publication of vast quantities of im- 
not easily intelligible to many of our 
has been entertamed for some tme 


* 
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and latterly under those of Liebig and K The French’ 
Chemical Society has also added very y to the value ‘of 

a great number of im- 


ther journal by ponis iig in it reports 
portant papers various sources, and I am happy to say that 
the eminent chemists who are at the head of that society concur 


with ux in desh mg to publish reports combining the completeness 


of the “ Jahresberichte” with a much grenter celerity of appear- 
ance, so that our respective members may have presented to 
them every month an outline of all that has been done in the 
science since the last report. Tt appears that consderable 
facilities would be afforded for the preparation of such rts 
by a joint action of the two societies, and our fmends in Paris 
have. expressed the utmost readmess to co-operate with us in 
this important matte. I hope at our next anniversary meeting 
to be able to congratulate the society on the commencement of a 
system of international eg om 

The president proceeded by giving the present number of 
fellows, of the foreign members, the of the deceased, arid 
concluded with a commemorative on Thomas Giaham. 
The er part of this speech is to be found in the blagraphical 
keri mn the firt mmber of NATURE. The followi Gona] 
remarks, however, are worthy to be quoted here. “Int $7 Graham 
was appomted to the chair of chemistry in the newly-founded 
London University, now called Unrversity College, London, It 
was here that the young philosopher found adequate scope for 
his abilties, Y men, thirstmg for knowledge, crowded to 
his lectures, and in PEE S EE the piinciples ot 
chemical science with an exactness clearness never before 


attained, The success of these lectures was not due to uence 
nor to any smoothness of diction, for all such matters Graham. 
usually neglected to a degree which in an ordinary would 


hardly have been extused. Ho had a truly philosophical method 
which carried away the listener with irresistible force. The 
same exactness of thought, the same logical arrangement of 
matter, in a word, the same purely scientific mind pervades his 
work, the ‘Elements of , a work which is too well- 
known to‘chemists all over the world, for it to be necessary 
to speak here of its great merits.” After having sketched the out- 
lines of the most im t of Giaham’s investigations, the pre- 
xident alluded in following manner to Gi ’s activity as 
Master of the Mint :—‘‘ He remained at Univesity College ùil 
phage a D he was appomted Master of the Mint, an 
office which Sir John H el had recently i His 
illustrious friend Hofmann, from whom I have alrendy freely 
quoted, shall tell how he discharged these responsible duties. 
‘It would be difficult to picture the extensive activity which 
Graham exercised in the high office entrusted to him. new 
master of the mint showed a circumspection, a mastery of details, 
an amount of industry and energy, and, when occasion required, 
an impertial severity, which astonished one, more 
ape dilis ronie of the officials of the mint. Such require- 
ments had not hitheto been made, nor such control exer- 
cised. A strong remstance was made to the plans of 
innovation and alteration of the new master.’ The author 
of these lines, Hofmann, at that time held an office in connection 
with the Mint, and was therefore witness of Graham’s les 
E ES It was years before he gained a complete 
victory. before he was able to return to his favourite study, 
Bat at last this longed-for penod came, and a senes of happy 
years followed. Not an instant was lost. A convenient lebora- 
tory was fitted up in the official residence of the Master of the 
Mint, whose handsome rooms the simple and independent man 
never occupied, and there his old labours were resumed with 
oieater seal ean ever Some of Graham’s most beautiful re- 
searches date from this period, They sprang from the pure love 
of sclence. Graham needed cae no sage or positon. Both 
had i been his undisputed property. But the same eamest 
leae o natine, which in ii te youth had induced him to 
bear without murmurs the greatest privations and the bitterest 
sorrows, still animated him and armed him against the new dan- 

which threatened his scientific labours from the splendour of 
fis official position and the distractions which it entailed on 
him” ‘The proceedings of the meeting te:minnted with a vote of 
thanks to the president for the able and effective manner in 
which he had discharged his official dutes dung the past 
year, * 

Geological Society, March 23.—Warington W, Sm 
FRS., i Sal a the ae eps oe Bsc, 
Assoc. R School of Mmes, Cromf byshire, was 
elected a Fellow of the Society. The following communications 
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ry : . 

* were read :—Professor Huxley communicated a letter received 
by him from_Dr Emanuel of Vienna, giving a short 
odes cia ae with of the posterior porhon of a 
skull obtpined by Professor Suess from a coalmine: of U 
shige eal p age. Dr. Bunxel stated that at the 
puar Ose At ia to pomes Reptihan characters, but 

the convexity of the occiput, and its gentlé into the 
(oor Bt the GGL thin eens OF a ri in the 
occipital region, the absence of sutures, the globular form of the 
condyle, and some other ea, pievent the animal to 
which this 
order of reptiles. The author compared this fragment of a akull 
with that of a bird, and suggested the establishment of a new 
order of fossil Reptiles (Ornithocephala), closely related to Prof 
Huxley's Orruthoscelida. He pro to refer his foes toa 
new us, which he named tosaurns. 

“On the of o c remains in the Caribean Series 
of Tiinidad.” By Mr. R. J. Lechmme Guppy, F. L.S., F.G.S. 
The author described the rocks of the ‘ bean group” as 
consisting of gneiss, gnelesose, talcose, and micaceous alates ond 
crystalline com limestones, and remarked upon the pro- 
beable distribution of rocks of the same series on the continent of 
Sonth America. In Trinidad the uppermost member of the 
series is 2 compact dark blue limestone, which contains obscure, 
but very abundant fossils; im the subjacent clay-slates and 

uartz rocks calcareous strings and bands con more 
distinct traces of occur, The author ieved 
that he had detected an Zoson (which he called Æ. cartéesm), 
a Favosies (named F. fenestralis), a coral, and fragments 
of echinoderms. He considered it probable that the Carl- 
bean senes was presilunan. Dr. er, from the slight 
examination he had been able to make of the fossils, was unwill- 
ing to speak decidedly about them. There however, no 
doubt of numerous organic remains occurring in rocks, and 
among them serpuline shells and echinoderms. As to the sup- 
posed omen, he had not been able to recognise any of the 
characteristics of that fosml; and by the Trinidad 
P ee eee and yet 

ere had 
o 


2 


a eet sufficient as eee ca 
some dredgings e Ægean Sea he 
AOA EAE of echinoderms and other o in which 
a siliceous deposit had 1eplaced the ori sarcode in the sanie 
manner as hed occurred m the Loucon, thus proving 
the possibility of this form of substitution, which had been 
warmly contested. Mr. Tate offered some suggestions as to the 
of these beds, which were certainly alder than Neocomian, 
The Californian gold-bearing beds appear to be Jurasmc. Suniler 
beds occurred in New Menco, Guatemala, and were observed 
by him in Ni and Costa Rica. These present lithological 
and EN affinities to the Veneruclan and Trinitation 
metamorphic series, and were conjectured to be of the mme age, 
“On the Palæontology of the Junction-beds of the Lower 
and Middle Lias m Gloucestershire.” By Mr. R. Tate, A L.S., 
F.G.S. The object of this paper was to show that the attach- 
ment of the zone of Ammonites rartcestatus to the lower lias 
and thet of A. Fameroni to the middle lias harmonises with the 
distribution of organic remains: 50 species were catalogued 
from the united rona of A. sand A. roricestatus, 8 of 
which pass up into the middie lea, whale 13 occur in the lower 
horizons; II5 species were enumerated as ing in the 
cont, 60 of which pass to higher 
e their first appearance in the lowe? 
species common to the co ous 
zones being 14. The author mferred that, as the conditions of 
depth and deposit of the part of the lower lias are re- 
peated in the lower part of the middle lias, accompenied by a 
total change in the fauna, a break in the phical succession 
existed between the lower and middle lies. This view is supported 
by the fact of the numerical decrease of species in ing up through 
the several stages of the lower las, and that of the introduction 
of many new generic with the zone of Ammonites Jame- 
seni, new species were described. Prof Boyd Dawkins 
had attempted to test these liassic zones as a means of 
classificanon of the rocks in Somersetshire, and the result 
had been that he had been unable to t them as fixing hard 
and fast Imes of demarcation ; for he had found three of the dis- 
tnetive Ammonites together in one bed. On our present shores 
the of one form of molluscan life for ano seemed to 
take place in limited areas, and to be dependent on some slight 
sa of physical conditions rather than on any great change. 
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He had not been able to trace any stratigraphical Pri 
between the middle and lower lias passa Pa of England, 
whatever might be the case in’ Glou Mr. Tate, in 
1eply, gave an account of the manner in which he had arrived: 
at his conclusions, and his assent to the view that 
ammonite-rones were only of value over limited areas, but con- 
sidered that a triple division in the lower and a dual division In 
the middle lias were well established on paleontological and 
“hthological features. ae ume teh tee was 
paleontological rather stratigrap o e one 
m Cbe nered frum (he other 
Geological Observations on the Wai River, New 
Zealand” By Mr. T. H. Cockbum Hood, ERS. In this 
per the author described the general features of the locality 
kon which he has obtained bones of Plerrosaurns, Jckikyosaurus, 
and Taæwsenrus. The bones were not obtained i stim, but from 
l boulders and blocks scattered ın the ravines of the Waipara 
its tributaries, Professor dag he Dawkins :emarked on the 
presence of Crocodilia in New d being proved by the 
procelian vertebra. 

Mr. R. H. Scott, F.G.S., communicated an extiact from a 
letter addressed to him by M. Coumbary, Director of the Imperial 
Observatory of Constantinople, i an account received 
from M. L. Carabello of the reported of a large meteorite 
near Mourrouk, in the district of Fezmn, in lat. 26° N., and 
long. 12° E. of Paris. Tt fell om the ing of the 25th 
December last, in the form of a re N Bee mannig 
nearly a metre in diameter ; on touching the earth it threw o 
strong sparks with a noise like the report of a pistol, and exhaled 
a peculiar odour. It fell near a p of Arabs, who were so 
much frightened by it that they “immediately discharged their 
guns et this incomprehensible monster.” 


PARIS 
Academy of Sciences, April 4.—Tho following mathe- 


matical papers were read :-—Desciiption, with plans, of an instru- 
ment, which tangles may be solved without the 
aid of of logarithms, by M. Blanqul ; On the fundamental 


points of two surfaces, of which the points correspond one by 
one, by M. F G. Zeuthen; on the theory of equations wi 
partial derivatives, by M. G. Darboux (second memoir); and On 
a-mode of approxtmation of the fonctions of several vanables, 
by M. Didon.—M, de Saint-Venant presented a memoir ona 
second approximation in the mtional calculation of the pressure 
exerted against a wall of which the surface has a certain 
inclination, by tncoherent soil in a talus from the top of 
this surface of the wall; and M. esq an integration of 
the differential equation which may furnish a second appraxima- 
tion in the calculation of the same —M. Jamm communi- 
eaied a note on the latent heat of ice, and Tona a note by 
MM. Wecker and Robin on an objective with prems, to be used 
in an ophthalmoscope which will enable two persons to observe 
the at the same time.—-M. Phillips presented a memoir by 
M. de Brettes on an a for the demonstration of 
the phenenomena of the trajectory of oblong projectiles driven. 
by nfled —M. Delannay communicated an extract from n 
letter from M. G. Oltramare on the existence of a law of repai u- 
hon, analogous to Bode’s law, for each of"the systems of satel- 
lites of Jupiter, Saturn, and Uranus; and a note by MK. . 
on the frequency of the sun’s ts, and its 
Telation to the variation of magnetic iecinahon: The 
author gave a table of his observations of solar spots dunng 
the 1864-1869, showing a minimum in 1867, in con- 
formity with his period of 11$ years. Ho also applied his 
formula for the cglenlation of the magnetic variation in relation 
to the solar spots, to the results of o ion at the Observato 
of Christiania, and cited the data of several to show’at all 
events a close ap ion.— A paper was read by M. Chapelas 
on the centres of mean position of shooting stars, which ıs the 
name he gives to the points from which the groups of meteois 
seem to issne.—~M. C. Viollette presented a paper on the exist- 
ence of selenium in commercial . The anthor stated that 
by oxydimng copper in a muffe- and then heating the 
oxide to redness for several hours in a currené of dry pure arr, 
crystals of selenious acid are obtained. The copper operated 
upon by lime was probably from Chili; he proposes to examine 
other co requests manufacturers to forward to him, at 
the F 7 of Sciences of Lille, ens of copper of known 
i Viollette also presented a note on the cause of the 
ity of the water of organic analyses, which fe ascribes to the 
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l Presence of selenions acid in the oxide of copper em 
- combustion tubes -—M, E. 


` after-pictures of excitant 


se, UA es 
read a paper on “the redaction 
of carbonic acid into formic acid. The anthor, having found 
that formic acid is produced by the reduction oxalic 
acid in the porous vessel of a Bunsen’s battery in presence 
of hydrogen, has subjected carbonic acid to the same trest- 
ment, and found that this also furmshes formic “acid. —M. 
Mauméné forwarded a further note on his theory of che- 
mical action; and M. Dubrunfant a paper on the law of dilate- 
tion of Saas arg near ngs snare 
by M. slept ap Saar a 

structure in the stem palm-tres (Orefaxra regia), 
stated that a similar amomaly is very common in the date 
—Tn a note presented by M. de 
the viscera and its artificial p ction, M. C Dareste, the 
ile by a @ (ewe e a. 
chicks, b a temperature at the heating point 
ros 81076" F., w the surrounding 


allowed to oscillate from 21° to 28°.—M. communicated 
an rtant a wigan mstituted by 
the of Agriculture into the occurrence of hydrophobia in 


. unfortunately rest on rather imperfect documents, it appears that 
g large umber of procs ben by dopa s to be rabid, 
escape all serious consequences of the summer is 


not more dangerous than any other season ; "gud thal inedite 
cauterisation of the bite to be the only sure remedy, — 
M. H. Sainte-Claire a note by M. Piarron 
eee means of compressed air, ac- 
pir r ee cation and cooling of the new alr, and a 
the vitiated air, The proposed to employ 

strong et of compremed alr, which woud with them a 
considerable body of uncompressed air; the coo and purifi- 
cation of this afr from dust is to be effected by means of a small 
jet of water in the midst of each air-jet ; the purification of 


the vitiated alr by substijating a disinfecting id for the water 
m the jets of com in action at the bottom of the 
ventilatmg flues ith to M. Woestyn’s recent 
to purify the vitlated air &e., by it, w 
rejected on the score. of expense by the author, M. Montamer 
rebar aia oe ae a similar plan.—MM. 
Mille and a memoir giving the results 
of the for the utilisation of 
ing into the Seine, which they p 
from direct inffux into the river, 


the neighbouring country. 
VIENNA 


Imperial Academy of Sciencas, February 17. — The 
t noticed the decease of Dr. Franz Unger, well- 
botanist and vegetable on the 13th Feb, —- 


The following were read :—I. the observation of 
oscillations Prof E 


form of ee Soiled by placing a 

of an organ pipe, ond 
described some of the effects observable means of this 
instrument-—2. On the intestinal movements, by Dr. S, Mayer, 


the results of a series of expeitments, relating etpe- 
eo a cb tie intestines which iad heen hal 
Rie conjunction with Dr. §. von Basch.—z% Dr. Boué 
completed his address on the petrogra E results 
of his travels in E Turkey.— observations 
ee ee Institution for oler atid’ terrestrial mag- 
during the month of January, were communicated. 
March 10,—The president announced the death of Professor 
Joseph Redtenbacher on the 5th March. Theefollowmg 
-—I, On, the pelvis of the mammals an andor 


to apply as manure to 


nai Professor Hyrtl, in which the author described in detail 
the structure of the ina gteat oumber of 
mammals.—-2, Phano stu M. Karl Fritsch, con- 
taining the results of o ong made in Austria and H 

on the blooming and of plants, and on the first and 


animals, —3. On the 
V. Dvorék, 

that the’ after-picttres of movements observed by Platean 
Oppel are not isolated phenomena, but that si effects are 
changes of TEO E On the rational 


last appearances of peri 
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prove that by means of the sether-waves i 
exeits.an attraction upon opaque bodies, equi 
sion which it must have produced, according 
of emanation, by the material icles emitted by it.—7. 
compounds, by M. J. Tollinger. 
—8. Sa e action of Digitais and Tct. Veretri viridis 
upon temperature in crupose’ pneumonia, Dr. L. von 
Schrótten. -— 9. Prof V. von Lang deh 
ee cae a eee aie the oe pai 
ates To sepia. apparains consists of a porous 

by a thin caoutchouc tube with the air-tube of a Mariotte’s 
bottle, so arranged that the gas in the cell is always under the 
atmospheric pressure, and as soon as an increase of volume takes 
place m it the excess flows over into the bottle, displacing ar 
equivalent amount of water, which ts determined by bag Sas 
10, The second of investigations on ammonites s 
Suess, in which the author treated chiefly of the structure of the 
shell in the Cephalopodous mollusca. He showed that the fhell 
which exists in the females of the existing gen genus Argonauta, is 
to be regarded as a rudimentary ammonite shell, co 
ostracum or outer layer without a nacreous layer, and Argo- 
commencing with Trachiceras 
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SCIENTIFIC MANUALS. 


Ir is the intention of the Publishers to produce a complete 
series of Scientific Manuals, affordi cae te elementary 
mfoimation, conveyed in clea nod had E Engish, The authors 
are well known as among the foremost men of their several de- 
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A TREATISE ON ASTRONOMY, for 
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Vagus Nerve in the or Rellef of warloos Nervous Affections 


EBEN WATSON, M D.—A further contribution to the Troatment of 
Treaomatic Totanus, 


CHARLES DAREY, 1/.8.—Obeervations the Physbolagical 
Rain ot Wenn i n ji 
F. B. NUNNELEY, M.D.—-Belladonne as an Aperlent in Consipa- 


thon. 
DR. ANSTIE.—~On the Distetic and Medicinal Use of Wines. 
REVIEWS. 
CLINIC OF THE MONTH. 
EXTRACTS FROM BRITISH AND FOREIGN JOURNALS, 
NOTES AND QUERIES. 
BIBLIOGRAPHY. 
MACMILLAN: & CO., 
6, BEDFORD STREET, COVENT GARDEN, LONDON. , 





Ptinted bf R. Cray, Soxs, & TaTLor at y knd by Breed Street 
ee at the Ofico, 16, Bodiord Covent 


Stroat, 


+ 
9 
* 


of London, and published by Macamianw & Co. 
Topas, Ae ee 18yo i 





A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


To the solid gretind 
Of Nature trusts the snd which brulds for aye.” —WORDSWORTH 


| 


No. 25] 


THURSDAY, APRIL 21, 


1870 [PRICE FOURPENCE 








Registered for Trammnismon Abroad] 


Fourth and very much enlarged Echtion, yo Plates, 4 Coloured, ars 


How to Work with the Microscope. By 
Dr LIONEL BEALE, F.RS 
HARRISON, Pall Mall. 
NEW WORK BY DR. BEALE, F.R.S. 
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On the Stature and Bulk of Man in the 
BRITISH ISLES By JOHN BEDDOE, BA, MD, &a 
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Eamys By JOSEPH J MURPHY vols. 8yo 16s. 


A HISTORY OF CHEMICAL THE- 
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kone pete OPIUM rasan Poti te AND HENBANE, their Phy- 

scologncal Action and I s=, alone and in ComaAmton. With a 
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ON ORIGINAL EXPERIMENTAL RESEARCH 
IN RELATION TO EMPLOYMENT FOR 
WORKMEN. 

1 is an important natjonal question, “ By what means 
can employment for workmen in this country be in- 

creased?” My reply is, “By encouragement of experi- 

mental scientific research.” 

I have observed that increased employment of work- 
men constantly results from original experimental research 
in science in the following order: Experimental researches 
‘in science lead to scientific discoveries ; scientific disco- 
veries lead to practical inventions ; and practical inven- 
tions ead to increase of employment. Usually, a scientific 
investigator first discovers some new fact or principle in 
science ; next, an inventor applies this discovery, in the 
form of an invention, to some useful purpose ; and then a 
manufacturer or man of business bnngs it into general 
use, and employs workmen or servants to assist him. 
In some cases, however, the discovery of a new truth in 
science, its application by invention, and its practical 
carrying out, are all effected by the same individual 

The following examples will illustrate the foregoing 
observation: — The discoveries of voltaic electricity, 
electromagnetism, and magneto-electricity, by Volta, 

Oersted, and Faraday, led to the invention of electric 

telegraphy by Wheatstone and others, and to the 

great manufactures of telegraph cables and telegraph 
wire, and of the materials required for them. The value 
of the cargo of the Great Eastern alone in the present 

Bombay telegraph expedition is calculated at three millons 

of pounds sterling. It also led to the employment of 

thousands of operators to transmit the telegraphic mes- 
sages, and to a great increase of our commerce in nearly 
all its branches by the more rapid means of communica- 
tion, The discovery of voltaic electricity further led to 
the invention of electro-plating, and to the employment 
of a large number of persons in that business, The nume- 
rous experimental researches on specific heat, latent heat, 
the tension of vapours, the properties of water, the mecha- 

‘nical effect of heat, &c., resulted in the development of 

steam-engines and railways, and the almost endless em- 

ployments depending upon their construction and use. 

About a quarter of a million of persons are employed on 

railways alone in Great Britain, The various original 

investigations on the chemical effects of light led to ¢he 
invention of photography, and have given employment to 
thousands of persons who practise that process, or manu- 
facture and prepare the various materials and articles 
required init. The discovery of chlorine by Scheele led 
to the invention of the modern processes of bleaching, 
and to various improvements in the dyeing of textile 
fabrics, and has given employment to avery large number 
of our Lancashire operatives. The discovery of chlorine 
has also contributed to the employment of thousands of 
printers, by enabling Esparto grass to be bleached and 
formed into paper for the use of our daily press. The 
numerous experimental investigations in relation to coal- 
gas have largely been the means of extending the use of 
that substance and of increasing the employment of work- 
men and others connected with its manufacture. The 
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discovery of the alkali metals by Davy, of cyanide of 
potassium, of nickel, phosphorus, the common acids, and 
a multitude of other substances, have led to the emplpy- 
ment of a whole army of workmen in the conversion of 
those substances into articles of utility. 

The foregoing examples might be greatly enlarged 
upon, and a great many otheis might be selected from the 
sciences of physics and chemistry, but those mentioned 
will suffice. There is not a force of nature, nor scarcely 
a material substance that we empley, which has not been 
the- subject of several, and in some cases of numerous 
original experimental researches, many of which have 
resulted, in a greater or less degree, in increasing the 
employment for workmen and others. 

The variety and extent of the employments which have 
resulted from scientific research are so great that they 
ramify in some form or other through nearly all our 
manufacturing, artistic, and commercial occupations, our 
social relations, and our every-day life ; and those employ- 
ments have become of such common occurrence that we 
are apt scarcely to think how much experimental research 
has had to do with their production, and we are thus led to 
undervalue original experimental investigation as a means 
of producing employment. Persons in general cad easily 
understand that an acorn planted in the ground will, in 
the course of time, become an oak, because it is a palpable 
and visible effect ; but they cannot so readily perceive 
that the abstract scientific fact discovered by experiment 
to-day will probably soon become an invention of practical 
daily use, not because it is less real, but simply because it 
is a phenomenon less evident to the senses, and requires 
a greater exercise of intellect to perceive it. , 

In many instances the application of original experi- 
mental science in new inventions has superseded, and in 
a limited sense diminished, manual labour, but it has in 
such cases either substituted more intellectual occupation 
for it, or has opened up new sources of employment to a 
far greater extent by increasing trade and manufacture. 
For example, the number of waggoners and horses now 
employed to collect and deliver all the goods for railways 
is much greater than the whole of those employed for 
conveying the goods of the country before railways were 
constructed. 

The capability of developing increased employment 
by the means proposed is immense, and practically 
unlimited, because scientific discovery 1s quite in its 
infancy, and we ale at present only on the very threshold 
of a knowledge of the forces of nature and of the con- 
stitution of material substances; in this sense, therefore, 
experimental scientific research may be viewed as råe. 
great fountatn-head of employment for workmen. 

The reason why original expenniental science is the 
great fountain-head of indusfry in manufactures and tiades 
trades is, that it 1s only by means @f such research that we 
can become accurately acquainted with the forces and sub- 
stances involved in manufactures, and be enabled to use 
them to the greatest advantage. The intumate connection 
between science and industry 13 shown by the fact that 
when new scientific discoveries are published there arc 
numerous inventors who immediately endeavour to apply 
them to useful purposes, and men of business ready to 
carry out the inventions practically. 

The great and important results already obtained by 
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the cultivation of original experimental research show 
that it is a national necessity, and naturally suggests the 
ideg, can we not by a greater degree of encouragement of 
such research still fumher increase employment for 
working men, and still further elevate their intellectual 
condition? . 
At the present time there isin this country no recognised 
payment for the labours of scientffic discovery, and no 
provision for the support of men who investigate science ; 
any person is at liberty to take the published results of 
scientific men from the Transactions of the Royal Society, 
the Chemical Society, and other learned bodies, and 
employ them as the basis of inventions and patents, 
without the slightest payment, notwithstanding these 
-results have been obtained at an immense cost of study, 
timè, and labour, and a large amount of money. I do 
not mean by these remarks to conclude that scientific 
discoveries should not, on publication, become at once 
public property, but that some means of support should 
be provided for the men who make them, and thus the 
development of employment for workmen be increased. 
Experimental scientific research, in the stricter sense of 
the words, is a comparatively modein thing, and though 
it has xisted in a more limited degree during many cen- 
turies, it can only freely exist and thrive in civilised 
countries. Even at the present time, in consequence of 
the peculiar nature of the occupation, its hopelessness as 
ea source of emolument to the investigator, the great 
skill and extreme self-denial required, and frequently 
danger incurred in its, pursuit, and the consequent great 
difficulty of achieving success in it, scarcely one person tH 
one million of the population of England ts exclusively 
“devoted to it, although a much greater proportion occupy 
a small amount of their time in its advancement. 
The extension of physical and chemical knowledge by 
- Means of experiments and observations is zatronal work: 
it benefits the nation, but does not pay the mvestigator. 
The various scientific men who discovered the chief facts 
and principles of science upon which steam-engines, 
electric telegraphs, and all the modern applications of 
science are based, received no remuneration for their 
researches. The results of purely scientific investigations 
are generally unsaleable, because, instead of benefiting a 
single manufacturer only, they benefit the whole nation ; 
the nation, therefore, being the gainer, should pay and Dô: 
vide for those who make such researches. And when we 
consider that in this country upwards of 576 millions of 
pounds have been expended in the construction of rail- 
ways alone, fhd immense sums upon electric telegraphs, 
which would never have been expended but fpr such 
“labours, and nearly all of which have given employment 
to numberless workmen, it is evident that the magnitude 
and national character of the results would, fully justify 
national cncouragement of original experimental research. 
The more abstract an experimental investigation is, 
* the more important and widely diffused are its practical 
results. Who would have thought, when Oersted in his 
original abstract research in electro-magnetism first made 
a magnetized needle move by the influence of an electric 
current, that his labours would lead to the expenditure of 
many millions of pounds in thè laying of telegraphs all 
over the earth, and the employment of many thousands 
ot persons in thelr construction, maintenance, and use? 
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And who can tell how many similar important discoveries 
have been lost to the nation, and how much of the pre- 
sent deficiency of employment for workmen has arisen, 
in consequence of experimental scientific investigators 
not having been paid for their labours ? 

At present, original experimental researches -are gene- 
rally made by teachers of science who expend a portion 
of their incomes in making experiments and observations; 
but the very limited means of such men is a serioug loss 
to the nation by greatly retarding the. progress of dis- 
covery, and consequently also of improvements in manu- 
factures. Many of the experiments, also, necessary for the 
development of new discoveries are beyond the means of 
such persons at present, and cannot be made without the - 
command of greater wealth. 

If England is to keep pace with the progress of foreign 
intellect and of foreign manufacture, and keep her work- 
men fully employed, there must not only be a general 
diffusion of scientific knowledge throughout this country, 
but there must also be national encouragement of original 
scientific investigation. 

Has ‘it been wise in our Governments thus to over- 
look a great source of the nation’s wealth, to disregard a 
most important means of national economy, to neglect 
the great fountain-head of industry? Shall we allow 
foreigners to supplant us in manufactures, and shall our 
fellow-men continue to be driven to emigration by want 
of employment? or shall we develope for them new 
sources of labour by means of original experimental 
research? It needs only to bring the subject fairly and 
effectually before the attention of our present enlightened 
and progressive Government, to ensure its careful and 
early consideration. 

The neglect of original experimental science in this 
country bx our Governments has long- been noticed by 
scientific men and others, and a suggestion has becn 
made to the British Association by Lieut.-Colonel Strange, 
to found ©“ National Colleges of Original Research,” in 
which science should be investigated, but not taught. 
This would be one way of supplying the want; the 
funds for supporting such colleges might with propriety 
be obtained from the fees paid for patents, because patents 
are in many cases based upon the published results of 
original experimental researches ; other ways of supply- 
ing the want might also be indicated. 

GEORGE GORE. 





OUR DOMESTIC FIRE-PLACES 


Our Domestic Fire-blaces. By Frederick Edwards, jun. 
A new edition, &c. (London : Longmans, Green, and 
Co. 1870.) 


T HIS book, although bearing considerable traces of 

having for its object the advocacy of a particular 
manufactured article—nevertheless shows the author to 
have so much maste1y over his subject as. to justify its 
publication ; and if the work be considered merely as 
the contribution of a highly qualified producer, the duty of 
the reviewer would be almost entirely to commend it ; but 
if ıt is proposed as a complete and unbiassed treatise on 
the domestic fire-place he fnds a good deal of reason to 
dissent, 
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_ After a somewhat diffuse essay oa the hearth of the 
ancients—in which, by the way, the theory is too easily 
adopted that the Romans were entirely ignorant of the 
chimney—we come to the methods of our ancestors. Why 
the cosy folding screen must henceforth be given up, and 
why, in speaking of the introduction of the smoke-jack, 
the past services of the tyrnspit dog are entirely ignored, 
may be asked in passing. 

Page 17 introduces some interesting particulars of the 
first use of coal, and page 30 a well-merited eulogium on 
the labours of Count Rumford in the improvement of fire- 
grates, and we now approach the pith of the whole matter, 
namely—how to burn our coal so as to get the maximum of 
heat with the minimum of smoke and soot. (pp. 44 et. seg.) 
Here the author, having one excellent contnvance to re- 
commehd (namely, Dr. A1nott’s smoke-consuming grate), 
has allowed himself to be unfair to other inventors whose 
grates for certain purposes are preferable. Of this class 
perhaps the most conspicuous example is the manner in 
which Taylors stove, manufactured by the Coalbrook- 
dale Co., is treated in the work before us. It is indeed 
mentioned (page §1) as an ingenious contrivance but full 
of deficiencies in practice, and as one which “ now appears 
to have become forgotten.” As respects its deficiehcies, 
several instances are well known to us in which this grate 
of Mr. Taylors has given the greatest satisfaction. No 
unsightly contrivances—no troublesome machinery—a 
bright fire—the whole apartment pervaded by the fresh 
warm air brought from an external source to the back of 
the stove, and emitted from the radiating tiles—the chum- 
ney-sweepers visits for years dispensed with—such are 
some of its characteristics ; and as to its “having become 
forgotten,” assurance has been received from good autho- 
rity that the demand for these grates is well kept up. 

There arc also scveral stoves which in a work like the 
present should have been noticed, ee. Wrights, Wood- 
cocks, Rossei’s, and especially Galton’s. 

At page 54 the author discusses the recommendations 
of the committee appointed by the Board of Health, and 
gives some valuable comments upon them, and then pro- 
ceeds to consider the question of the Stove of the Future, 
in its materials and management. Nothing has been 
more cleaily established than the superiority of fire-bnck 
over iron for the “ fire-pot,” or actual inclosure of the fuel. 
But the benefit of this discovery has, a3 yct, only reached 
the upper and middle classes of society, “ but,” says the 
author, p. 66, “in small houses and in the apartments 
occupied by skilled and unskilled workmen, the use ef 
fire-brick 1s unknown, so that those who most require to 
usc economical grates are those who are most ill pro- 
vided. The working classes have either the most trimpery 
contrivances that Thames-street can furnish, and which 
are put into the fire-place at the smallest possible 
expense for labour and materials ; or they use, in streets 
which have become gradually deserted by the classes 
which once lived in them, the badly arranged fire-places 
of thirty or fifty ycars ago.” 

We hope that these valuable observations will not be 
lost. Such fire-places as Pierce’s Cottage Grate, de- 
scribed p. 39, are scarcely more expensive than the cheap 
and trumpery contriyances referred to, and if the proper 
arrangement of the chimney throat could also be se- 
cured in all newly constructed houses for the working- 
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classes, the effect would be soon apparent both in favour 
of their health and of their pockets. 

This improvement of the chimney throat is described 
by the author p. 73, and consists®in contracting the flue 
to its ordinary capacity at once at the top of the fire-place 
opening, instead of the more common practice of gather- 
ing it in by degrees. 

In p. 85, the plan of having a single main chimney- 
shaft for all fire-places which are situated ın the same 
part of the house is advocated. It is not evident, from 
the text, whether the author is aware that this plan has 
been carried out, ın several instances, in different parts 
of the country. It is a subject, certainly, which deserves 
more attention than it has yct received. 

In the last chapter (p. 90), the general warming of 
halls, corridors, &c., 1s considered, It may be mentioned 
in connection with the Russian and Swedish method 
referred to, that the Germans, who have hitherto adopted 
generally the same plan, are beginning to place the fire- 
front of the stove in the apartment that is to be warmed 
by it, instead of in the corridor, with the stove surface 
only in the apartment, and, as may be supposed, with a 
manifest improvement in the ventilation. . 

This chapter is well worth attention: exception must, 
however, be taken to the way in which Gurney’s stove 
is mentioned, p. 108, “The prestige attaching to the 
name of its producer,” may, indeed, have not been with- 
out its use in obtaining for these stoves their first trial, 
but would hardly have been sufficient, apart from their 
intrinsic good qualities, to have obtained for them the 
wide reception both at home and abroad which they 
have had; or to have created the almost invariable satis- 
faction with which their use has been attended. 

The book 1s a useful contiibution to the literature of the 
subject, and well illustrated by engravings. F.C.P. 


OUR BOOK SHELF 


The Mainmalia of Massachusetts. By J. A. Allen, 
(Trubner & Co.) 

FROM this carefully drawn-up report we Icatn that there 
are sixty-five mammals at piesent indigenous to this 
American State. The common ones, with a few excep- 
tions—as the mink (Putorius lutreolus), weazel (P. ermi- 
nens}, and skunk (Meflutis mephitica), among the carni- 
vores; Vespertilio subulatus and TUS NOVEDOFACENSIS 
among the bats—belong to the families of the rodents, the 
peed mice, and hares, and to the Bulenide and Del- 
pAintde, which latter are of course marine, The panther, 
moo reindeer, elk, and beaver have cgmparatively 
recently become extinct. A notice is appended to 
the work by Prof. Agassiz, earnestly requesting fmends to 
forward to hing males, females, and young of almost any 
of the European mammals. Books og mammalia would 
be equally valued, and in exchange he offers on the part 
of the museut at Cambridge, U.S., representatives of the 
North American fauna and Amencan books. 


Effects of Climate and Soll upon Plants.—Die Abhangig- 
keit der Phansengestalt von Klima und Boden. Von 
A. Kermer. Pp 48. (Innsbrugk, 1869. Londog: 
Wilhams and Norgate.) . 
THIS pamphlet is of greater importance than would be 
indicated by its mere size, as a contribution towards an 
investigation of the causes which lead to the diversities of 
floras, and hence towards a knowledge of the laws on 
which depends the peat problem of the prigin pf species. 
M. Kerner has made a special study of the flora of the 
+ 
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Tyrolese Alps, and has even attempted to introduce into 


a smali anes und in the mountains surrounding 
Innsbru of plants mdigenous to the lowlands 
a the Tyrol, “In this engerprise, however, he met with no 

success ; “the number of the 
plants which ht to`those heights with inexpressible 
toil, succumbed to the unco Alpine climate ; and 


the remaining small portion, I have noticed at present 
only very unimportant changes.” ' His conclusion from 
these is “that changed conditions of life can 
ies, or they can reduce it to a starved existence, 
but can in no case produce a direct change into a new 
Sade e species adapted to its alt conditions,” 
w can only take place by the slow process of 
ection am slightly varying from 
the parent species, e writer notices a num of 
interesting features that characterise the Alpine flora with 
which he-is familiar, as contrasted with those found under 
- other climatal conditions. One of these is the very small 
number of annual plants, which bear to Pao the 
po ion of 4 to 96,as contrasted with that of 42 to 58 
Mediterranean district, and of 56 to 44 in that of 
ae oa Europe ; a result of the very short period 
of summer warmth, varyin riir I$ to 34 months, which 
does not allow ‘time for' seeds to ripen. The same 
cause produces also the appearance in many Alpine species 
of the the flower-buds at the close of the summer, ready to 
eet into iene during the firstdays of iE TE 
n the spring. poea hast rtion o ai po 
lants ia evergreen rosettes kesky or succulen 

eaves, Primulas, Gentianas. pees Saiar, 
Drabas, &c., he attributes to the advantages of some con- 
trivance for ‘obviating : the effects of the intense heat of 
- the sun during the long days in their short summers, and 
also to the necessity-that the-plant should possess leaves 
at the very commencement of the warm season, in order 
to ‘afford it a store of hourishment, and thus economise 
the whole of the brief period of ion. With this 
peculiarity he contrasts the poverty of the ee flora in 
plants possessing stores of naderground ent in 
the form of bulbs, a class so abundant aod prominent in 
the south of Europe. The necessity for great caution in 
deriving general conclusions from a small array of facts, is 

ahaa the mention by M.- Kerner, among the plants 
well adapted.by their constitution to withstand the great 
alternations of an eee climate, of Dryas octopetala, a 
species- which fi equally well in:the remarkably 
uniform climate of the west coasts of Ireland and Scot- 
land... The want of any considerable. number of large 
shrubs and forest trees is obviously due to the urs of 
the climate; and the almost entire absence of bing 
and creeping plants indicates that protection from the sun 
is not eeping the firs? conditions of existence, as it is in 
tropical forests. The large proportion of plants with 
eee of intense hues, and the deficiency of spiny and 
species, are not so easy to account for, though 

the author aftributes the latter to the comparative absence 
of destructive animals ; and-the former may possibly have 
some connection withthe advantage derived from the 
speedy attraction of insects, after the flowers expand, to 
assist in their fertili$ation. We can conceive no greater 
service to biological scien a series of observations 
on the floras of Tg areas, both with respect to what 
possess and to what they are deficient in, carned out 

ith the care of those recorded in the work aa a 


The fourth volume of the Akti della R. Accademia 
delle Sctense di Torino, contains several important papers 
on various ts of science, We may notice 
cially Prof. Salvadort's memoir on some birds from Costa 
Rica; and the same author's e of the ga Ceyx; 
{memoir by M, F. Giordano, on hy and geolo- 
gical constitutioneof the Gran Ce a and mineralogical 
. papers by Prof: Striver and Dr. Cossa, » 


LETTERS TO THE EDITOR 


rE Oe en eee 
Ais Correspondents, No notice ts taken ef anonymons 


Com municatiens, | 
Evidenco concerning Heterogeny 


Tux question of the truth or of * ,” as it is 
called, "pepe recurring both in your columns * and else- 
where, in connection with several of the most important scientific 
controversies of the day. It 1s a subject which my 
ee ee ee tted to 

before your readers as neu ier haga a statement of 


: to me to be its present 
T thik the the impression which most iecent references to it 


ire les leave on the minds of readers is this—vix, that- 
while amongst the most advanced thinkers there is e gradually 
conviction that the weight of theoretical qpnaide- 
rations is in favour of the actual existence of heterogeny asa 
Sse ty E I E E a the authority of M, 
Pasteurs famous iesearches inclines the balance of expermmental 
OT a eile to 
am perfectly willing to admit the pas le of authoiity in 
matters scientific as far as ee S 
ual Wieo gag; 1 telieve ae as adtaial Gael niu thal whens 
scientific man of so deservedly high reputation as M. Pasteur 
publishes a long series of arii conducted researches, and 
o a a TS and when no 
a a ee experimenta- 


tion or of usions Shad e pi as 
inst those of ano p aer E unknown enter. 
pehe ee ee In 


the first instead of merely an unknown experimenter wa 
Hinge in ule a E Comets o at least eight experimenters— 
mme of them by no means unknown-—-who have given their best 
attention to the same mvestigahon in different of the world 
and under widely 
puting M. Pastenr’s results.+ 
In the next place, there is a stepin M. Pastenr’s EN 
tion which has been pointed out as a flaw, and of which it is in 
the power of any one of your readers to judge for himself by a 
of simple ion as to whether it really be a flaw or 
not, I refer to the subject of the microscopic power used by M. 
Satpal igh coal pear The organisms which I, found 
my own A pens on this subject appeared often but 
t in the used‘in your columns, even 


ae a ewe 1700 etnas In the woodcuts 


attached to my paper in the Proceedmgs of the Royal Somety 
-(Apnl, 1865) rn Se be seen as they were kindly drawn for 
me by my fn 


end Dr. Beale, who, though an uncompiomusing 
nent of the pare of heterogeny in all its foims, isa very Wet 
au:hority in microscopy; there can therefore be no question as to 
er aie hor ne (ther aal oraa in. the tal 
vessels, plac ceisler ceo Raho rei ia 
orgenwums would be about yy part of the size w they appear 
in the drawings, Yet it is upon the authonty of Staton 
made with such a power that M. Pasteur has pronounced, not 
beat Ar o E Rae. but upon her absence, Itis 
now nearly five years since my observations were made public, 
Siice that time several crincs have noted them as requiring an 
answer, but, so faras I am aware, no answer has been made to 
them ; and meanwhile naturalists have gone on complacently 
quoting M. Pasteur’s expenments as having settled the question 


against h y, even though they have not failed to acknow- 
l the t of the theoretical considerations which tell in 
its favour. 

The theoretical of the question I have Setiyana 


elsewhere, f and I will only here state my enthe 

the belief expressed br Di a ee or 
February 24, vin ‘‘that the time is not far distant when the~ 
doctrine of the evolution of living things will be as much an.’ 


* Natuns, Feb. x, pe 351, Fob, a4 p 404. 


“Nouvelles * 
M C Remius, 1860 4. Campie 
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1867. 7. 
: me 1864 and 186% Hughes Bennett, 
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accredited glictum of science as are the other doctrines of the 
correlation of the physical forces and of the correlation of the 


“vital and physical forces which have been ite n rede- 
cessors.” Gaai W Gus 
Elmhurst, Great Missenden, Bucks, 





Prismatic Ice—Sandstone Boulder in Granite. 


THE ‘two phenomena” observed on Dartmoor by Mr. C. 
Spence Bate and Mr. W. Morrison, and described by the former 
in NATURE of the 31st ult., have been previously noticed. 

The late Rev. Dr. Scores , E.R.S., published a paper “ On 
Columnar Crystallisation ‘Ground Ice,” in the Aaindurga 
New Pirlosophuwal Journal for January eee (vol. xiviiL ), and 
ilustated it with a plate containing eighteen figures. A pre- 
sentation copy af this paper is now before me. 

eats so-called sandstane boulders m ite are by no means 

a Mieco’ Buseck eyon and Cornwall. I 

noticed them at Shaptor, near Bovey Tracey, in Devonshire, 
and haye subsequently seen them in several other localities, but 
nowhere in such abundance as at Sennen Cove, near the Land’s 
End, inCoinwall. There aie several good ens in my private 
collection. The following descnption of them occurs in a paper 
on “The Age of the Dartmoor Granites,” ah I read to = 
Bnitish Association at Manchester, and to the Royal Geol 
Society of Cornwall in 1861, as well as to the Devo 
Association in 1862. ‘‘ Nodules, ap tly segreguiive, some- 
times occuliimg in the substance of the ordinary granite, might, 
from the fineness of ther grain, be almost mistaken foi sand- 
stone; indeed, I not long since heard them a appealed, to as 
proofs of the metamorphic origin of te. ere,’ said the 
appellant, ‘are unaltered remnants of the old sandstone 1ocks, 
which, with these exceptions, metamorphism has converted mto 


te. I do not ds gece this for the of endorsing it, 
ut simply to show ilarıty of the nodules to 
granite pioper. Excepting ce darker colour, they reminded 


me much of the granite veins which pass through the older 
granite’ of Goatfell, in the Isle of Arran; nevertheless, they are 
not veins but nodules, and capable of being extracted as such 


from the granitic mass them. .. . They consist of 
very fine grains of quartz and schorl in about equal quanties, 
or Bie the latter somewhat erating,” * 


CPT. of the origin of the nodules, it is no doubt ‘clear 
that w this granite was formed, the temperature of (the 
surface of) the earth must have cooled down to below the 
boni Da of water,” for the granite, as has long been esta- 
blished, uw of post-carbonifeious age; or, in other words, was 
formed after the nch faunas and floras of the Silunan, Devonian, 
and Carboniferous ods had successively passed away, to say 


nothing of the pre-Silurian organic eras, 
Wx. PENGELLY 
Torquay, April 2 


The Transits of Venus in 1874 and 188a 


Ix the paper on this subject by P. L. S., there occurs a 
Temark which is calculated to convey a mistaken impression 
He states that ‘an Antarctic stationis only req for the 
transit of 1882, and there 1s ample time to make a preparatory 


Antarctic ition to ascertain’? whether a suitable station can 
be found. e reverse isthe case. No Antarctle expedition 
can be of any service in 1882, so that in a @x- 

tion the of our seamen and men of science would 


uscleasly naked, On the contrary, there are several Antarctic 
stations suitable for observing the transit of 1874; and I have 
shown that the comparison of observations made at such stations 
with observations made in Siberia would give the most effective 
means of determining the sun’s distance available before the 
aIst centu y. 

I may remark here, that the choice of stations for observing 
the transits of 1874 has been founded on calculations admittedly 
inexact, and it would be to the credit of lish ashionomy that 
the whole matter should be re-examimed while there is yet time 
for a ai to be made. In saying this, I am not by any means 

n the views put forward in my own pepers on the 
subject ; the only error pomted out by the Astronomer 
Royal in my s and calculations consists in the fact that they 
aim at an unnecessary exactness. But the utilisation of the 


* Son Gorlagrs?, a, 05a P yc anr Boy en Soc Cony , vo. vH, p 
425; or Trans, Dev AM a LPS : 
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coming transits ise matter too umportant to be endangered for 
an considerations whatever. If errors have been made 
it ores men of science to see thet those errors shall not be 
suffered to prejudice the canse of scientific progress. 


p RICHARD A. Procro# 


s 





Euclid as a Tert-book 


I REGRET that Mr. Wermell has imported so much of a per- 
sonal nature into his reply to my former letter. Perso and 
unintentional tation appear to me to be its o 
ting features, Unintentional, I say, for $ know little of the writer 
beyond the fact of his being the anthor of two or more admirable 
FAE and that he ıs a distinguished member of the London 


pure (fea that the columns of NATURE ought hardly to 
cae up with such matter, yet, in self-defence, I am com- 
pelled to say a few words. As I bave neither time nor inclina- 
tion for controversy, ES alge that the discussion, if continued, 
will be entirely ad rem, not diverge into personalites Owing 
all my Seana ability jetty phe guam sit ) toa 
acquaintance with Euclid, and having had, as 
a ante hag art for the last fourteen yearn, it would 
ao be strange if I were 2 favourer of the old system, which I gws 
nø to the extent Mr. Wormell seems to think. 
My plan of teaching geometry under the old 
overcome Enclid’s deficiencies by wos wer exp 


offering 


was to 
ion, and, 
t assistance, ed eee work a number of 
geometrical exercises With my sixth class I have generally 
got well three or four hundred such exercises as are 
given in Todhunter’s edition of the Elements. 

This is not the same as sending out boys who have merely 
“ committed Euchd to ERA and certainly my pupils have 
found no great difficulty in matriculation papers, Pupils 
tbus prepared have taken first, second, tbird, and other high 
places ın the examination, Sa att ie NSS in a 


measure due to their ‘floor a sero cal papers-—with 
the exception, palin oa Pa A na also, during the time I 
have held my 


pils have carried off the 
Andrews Entrance Exhi ition at my pops ha College cach year, 
with one exception, when the finest geometer I have hed was 
beaten, This w not the place for chronicling successes in other 
examinations. 

I did not state that it was advisable for students to read 
Euclid only; what I did say was to the effect that I had heard 
of boys who were this with the idea that such a course 
would ‘‘pay” best. Mr. Wormell charges me with using an 
‘infelicitous and expression.” That I willin 
retract, as it has stro aa Gaye ai bein adle r, but 
Wormell must have reed my purposely concise letter ut Mr, 
for I nowhere say that I desire a change in the syllabus; the 
t, and I quite agree with him in the remarks 

courage: in the reform of English 
methods of education” arti ria the matter under 
discussion. Palghat us poeible ia t the exammers, being 
chosen from the older universities, may overlook this distinction ; 
until now, I have hed to agai he papérs from the old point of 
view, 1n which light they have suited meexactly; Mr. Wormell has 
viewed them from the modern stand-point, and bears the like testi- 
mony; this being so, it must be admitted that the examiners 
have well carned out the syllabus, That I should, ‘timpench the 
int ” of such men as the present examiner, from whom I 
have always expenenced the greatest kmdness, or the lato 
er, one, of the most successful teachers of my own 
university, vonid be-absurd, were it not that it pains me to have 
it supposed. To return, I do not want quite such a as 
Mr. Worme thinks; the difficulty in my cose has not yet 
arisen, for I have not yet sent in pupils whose i has been 
wholly confined to the new Geometry, fnd I wished to have the 
made, if any were necessary, before sending them in. 
The difficulty will not beso great when we have obtained a 
thoroughly modern text-book ; ours isa very good one, but 
there are blemishes which will doubtless be removed In a new 
edition, and to adapt it to the matriculation scheme more 
sitions than operas must be proved, as I think, independent 
of proportion. I epplied the term ‘‘ Euclidean type ” to the 
recent examination paper the queshons are given in the 
exact words of Peed <r I would have this changed; they follow in 
the order assigned in the Elements, and perhgps my expenence of 
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Cambridge Examinations leads me erroneously to think that the 


En oe to be grven in the same order, iy drawing 
statement to a close, I may smy tbat Iam not 
in the wiew I took, as I lemn from several gentlemen 


Ao have spoken to me on the point, and indeed, had it not 
been that the authorites* @ Univernty Sra School thought 
I bad some ground et eid I should have kept silence 
altogether. 1 believe the matter will come under the considere- 
tion of the proper authorities, and in their hands I am perfectly 
willing to leave the settlement of the guestion, if there be any 
need for a change. 
és R. TUCKER 
University College School 


ett tl 


Science ahd the University of Cambridgs 


ONE of the last a in eh his paragraph concerning the 
report af the Syndicate-for p ing better oppo tunities for the 
study of physical n the” University of Can 
pee u a pal misconception of the state of affairs, 
what i is probably the best solution of the difficulty. The 
colleges, if polled u the simple question, ‘‘Shall we aid in 
icine the’ stu A of Piya sclence?” would, I believe, 
by a consid AR r the affirmative.” It is upon 
ae mode of eens t there is so much division of 
opinion ; and this has cansed the apparently ‘lame and impo- 
tent conclusion.” 

The “question df taxing the college revenues is one of 
considerable difficulty ; some colleges already suppoit ont 
of thele corporate “funds teachers of natural science, some haye 
recently taxed themselyes heavily to improve their buildi 

a would think thet non-residént fellows who do little for 

college should be taacd moré heavily than those who reside e 
do.much wark for no great amount of pay; but to bring about 
this would requiré much alteration of statutes. The question, 
therefore, ilingvea ts cones and there being, as I believe, a 


general es to contribute, if only a just and equitable, 
mode of the funds can be'd and proper control 
yetained over them [for the University is not generally; considered 


“to manage its property so well as the colleges), I believe thet the 
difficulties would be most simply solved by the appointment of a 
commission composed of a few well ed persons, tho ly 
acquainted with’ the Uni My a scheme and to draw 
up an act for carrying it into T. G. BONNEY 
St. John’s College, Cambridg l 





EXPLORATION OF CAVES AT SETTLE, 
YORKSHIRE 


ie the mountain limestone of the West Riding are 
many cayes, some of which are empty, some tra- 
versed by water, which is silting up-their lower chambers, 
while ers are full up to the very roof with débris of 
various kinds. All have been, at some time or et 
subterranean watercourses, and have been formed, 
by the friction of the substances set in moton by the 
current,’ but principally ‘by the chemical action of the 
carbonic acid of the rain-water by which the insoluble car- 
bonateof lime in the rock isconverted into the soluble bicar- 
bonate. Sofhe have been inhabited, at various times, by 
man, and by wild beasts, and therefore may be ted to 
furnish valuable evidence of a condition nee things that 
has now passed away.. The last recorded case of cava 
being usgd by mañ as a place of refuge was durin 
rebellion of .1745, when the eldest son of® one E 
gentlemen in the nejghbourhood was hidden in a la 
cave, in the fear that-the Scotch would pass south 
in ae direction instead of by the Preston route. 
heat ofthe West Riding have formed a com- 
a or th atic exploration of these caves, and wil 
doubtless obtatn a om them evidence of the very highest 
archæological value, relating ee n time of which we know 
next to nothing, —that the disappearance of 
the mammoth, hyæna, an tion an Northern Europe, 
*\Vhat strong viens in Yarour of the modern methods ape held by Prof. 
Rey, may be geen from Prof Hirst’s preface to our Geometry, 
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and extends as far down as the dawn of history in 
Britain, during which the neolithic and bronre-using 
races spread over Europe from the south-east, The 
older caves have been explored in many parts of Britain, 
while the pre-historic of the later have only been sys- 
tematically examined in Somersetshire and Denbighshire 
by myself and Mr. Sanford. That the work in Yorkshire 
is planned well is clear from the following extracts from 
the Resolutions :— 

That the following scheme, od by Sir James Kay- 
Shuttleworth (chairman), be eme, proposed 2 J d 

1. To examine the ground around the mouth of the caves for 
a of. fire, implements, utensils, remnants of food, or traces 

pag ati 

2. Tp make a survey of the caves in order to provide a plan 
of the interior drawn to scale,.and.of a sufficient size to enable 
a record to be made on it of the situation in which each thing» is, 
found. 

_3- To ascertain by one or more vertical excavations of _Hmited 
extent what are the sabe ails chronologically 

4. Then to procee examine these strate from the mouth 
d eare eond, BO as to secure the discovery of all remains 
throwing any light on the lustory of each stratum. 

5. To keep a record of the thmgs discovered. 

The first cave chosen by the committee is that found 
by Mr. Jackson, high up in a limestone cliff near Settle, 
on the coronation-day o our Q ueen, and which is therefore 
known as “ the Victona oe It consists of a series of 
large chambers and ira Sa which are nearly filled to 
the roof with a reddish grey and stones. It must 
at one time have been of ees beauty, for there are 
the remains of massive stalactites, and of thick stalag- 
mitic pavements ; but now these are so decqmposed by 
the carbonic acid that they are reduced to the condition 
of very soft mortar. Curtosity-hunters have also been 
doing their usual ruthless „mischief. When it was first 
opened, Mr. Jackson obtained fromi a chamber at the 
original entrance a large series of ornaments and imple- 
ments of bronze, iron, and bone, along with pottery and 
remains of animals. There are in his collection bronze 
fibulæ, iron spear-heads, iron Mcgee bone ns, spindle 
whorls of stone and pottery, ents A ware, 
and other pottery turned in fragme cockle-shells, flint 
flakes, whetstones and stone balls, e remains found 
with these belong 
Celtic short-horn os lon Mid ag sheep or goat, badger, 
afb otter, and ere are also Roman coins 

ronze and PP All these were derived from a 
perficial See and could not be assigned to an earlier 
aed than that of the Roman occupation. The pottery was 
of the same kind as that so commonly found in the refuse 
heaps near Roman villas. It is worthy of note that the 
two domestic animals, the Celtic short-horn and the sheep 
or goat, were those that had been most abundantly used 
for food. The exploration committee resolved to follow 
np discovery y a thorough examination of the cave, 
ch they are able to undertake by the courteous per- 
nyission of the owner, Mr. Stackhouse. 

Outside the entrance of the ‘cave, and at a lower level, 

is a small plateau composed of déérzs, which occupies the 
ae pot where daylight could be seen through chinks, 
from the inside of one of the large chambers. As both 


the plateau and the chamber were undisturbed, the com- 


to the red deer, roebuck, pig, horse; and ` 


# 


mittee determined to begin work by removing the débris 
and making a new entrance into the cave, e this - 
was being done, the following section was e On 


the surface there was a layer of fragments of limestone 
that had fallen from the cliff above, two feet in thickness, 
Underneath was a layer of dark earth with stones about 


ties of bones, nearly all of which had been’ for food, 
and several articles of bronze, iron, or bone of the same 
kind and age as those I have already mentioned, The 
pottery is also of the same Roman character, Fragments 
of charcoal were also abundant, and stones beanng the 
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marks @ fire. There can be no doubt that this stratum 
. marks the place where the dwellers in the cave, dwing 
Roman or immediately post-Roman times in Britain, 
kindled their fires and cooked their food, Underneath is 
a talus of limestone fragments detached from the cliff by 
atmospheric action, like the superficial accumulation. Itis 
from six to seven feet in thickness. In some places the 
fragments were cemented together with a soft decompos- 
ing stalagmite. It resged on a layer of grey clay, of a 
thickness which at present has not been ascertained. At 
the bottom of the talus, and close to the entrance that is 
now being made into the chamber, there were found two 
rude flint flakes, a remarkably large lower jaw of bear, the 
broken bones of the Celtic shorthorn (Bos longifrons), 
and of the red-deer. On the 4th Apnl a most remarkable 

a eg the was dug out from the same horizon. It is 
* between four and five inches in length, and is furnished 
with two barbs on each side, arranged opposite each 
othen composing the head of the implement. The 
base presents a form of attachment to the handle 
which, so far as my knowedge extends, is new to Britain. 
Instead of having a mere pecs to catch the liga- 
tures, there is a well-cut barb on either side that points in 
a contrary direction to those.on the head. ere the 
bases of a barbed arowhead and of a harpoon joined 
together, the resultant form would be analogous to the one 
in question. Therecan be no doubt from the position of 
these remains, that man occupied the spot before the 
accumulation of the overlying dééris. Ample use for his 
harpoon he would find in the mere, now drained and 
turned into fields, which are almost overlooked by 
the cave. $ far as the work has proceeded there 1s no 
trace of metal at this horizon in the section. 

The value of the evidence hitherto obtained lies in the 
fact that the Roman stratum is separated from the lower 
level, in which the funts, harpoon, and bear were found 
by the talus of angular stones. And this in a rough way 
enables a computation to be made of the date of the lapse 
of time between them, if we allow that for a Sm 
able tme past, immediately outside the historical Po 
the disintegration of the cliff has been equal, in equ 
times. For since, in twelve hundred years, to put it 
at the lowest, only a thickness of twenty-four inches has 
been accumulated above the Roman remains, it would take 


three thousand six hundred yeais for a deposit of six feet’ 


to be formed, and thus the harpoon and flint stratum 
would be about four thousand years old. The accuracy of 
this calculation is indced injured by the possibility that 
the winter cold was more intense, and the splitting action 
of the frost greater in Pre-, than in Post-Roman times. 
Nevertheless, the change from the Arctic severity of the 
t-glacial winter, to the climate which we now enjoy in 
ritain, has been so gradual, and has been spread over so 
long a period, that 1t may be assumed to have been very 
smali in so short a time as four or five thousand years. 
This account is merely an outline of the results obtained 
up to April the 4th. The cave lere to be a nch gue, 
and will probably add very much to our knowledge of the 
Pre-historic dwellers in Yorkshire. 


W. BOYD DAWKINS 





THE ABRADING AND TRANSPORTING 
POWER OF WATER ” 


I.—-MECHANICAL PROPERTIES OF WATER 


[F is not my intention to lay down definite rules or 

formulæ regarding the flow of water, but rather, by 
dtawing attention to generally-acknowledged facts, to 
throw out suggestions which may serve to lead to the 
discovery of some general laws of practical use to the 


hydraulic engineer. 
In 1857 a paper was read by me before the Royal 
elta of the Irrawaddy,” 


Society of Edinburgh, “ On the 


in which I expressed an opinion that depth somehow 
affected the abrading and transporting power of water. 

My experience of Indian rivers and canals during the 
succeeding ten years went to confirm this opinion,gind 
before the Institution of Civ Engineers, as well as on 
two occasions before the British Association in 1868 and 
1869, I ventured to give expression to my views of this 
law, as affecting artificial nvers for irngation, and the 
bridging of nvers whjch flow through the uvial plains of 
Northern India, 

In the Artisan there have appeared during the last 
six months several short articleg bearng on the same 
subject, showing how all questions relating to flowing 
water are affected by this supposed law, which may be 
stated as follows: “ fhe abraduig and transporting power 
of water increases in some proportion as the velocity in- 
creases, but decreases as the depth increases.” 

The first question that arises in this inquiry is—What 
ig water in a mechanical pont of view? 

This may be bnefly answered by saying that it is a fluid, 
the particles of which, though easily se ed, do i 
unite, and exert a certain ity to 3 each other, and 
also to other bodies, so that a certain amount of power 1s 
necessary to effect a separation. The attraction of the 
particles of water to other bodies vanes with different sub- 
stances ; for instance, in all bodies of a fatty nature the 
facuity for wetting is very slight ; and different tempera- 
tures also affect this property of water. This attraction or 
force is technically known as “ skin friction,” and deserves 
the most careful investigation ; for it is owing chiefly, if not 
altogether, to the fact that water has the power of abrasion, 
and it 1s this property which introduces the most difficult 
problems that a naval architect has to solve. 

The affinity of one set of particles of water to another 
set, ay posmbly be measured by noting the sire of a 
drop of water which falls from a wetted surface of a 
given area. By thus determining accurately the weight 
of water a given area can support, some approximate 
results of an instructive character may be arrived at; but 
what adds to the complication of the question is, that the 
cohesion of the particles probably differs according to 
the pe ahaa and the punty of the water experimented 
on. Thus, when water reaches the bouing point the 
affinity, ıt is believed, becomes very much lessened ; and, 
again, it is thought that with pure or distilled water the 
particles probably have less affinity to each other than with 
water less pue. “This impurity may arise from various 
causes ; sewage, for example, would probably pive much 
heavier drops from the same wetted area than rain water, 
in the same manner that drops of treacle are much larger 
than those of water; that is to say, the affinity, attractio 
or cohesion of the particles is as a gencral rule increas 
by the introduction of foreign matter held in solution. 
With solid matter held in suspen%ion a similar result is 
obtained, not by increasing the tohesion of the particles 
of water, but by increasing the surface area wetted ; for 
each gran of foreign matter, be its shape what it may, 
must have all its surface in contact wth the water. 
This probably explains how a drop of mud should be so 
much larger than one of water, and, at the same time, it 
may possibly explain why thick muddy water, or more 
properly speaking, liquid mud, with the samessctton and 
ae can#ot travel so fast 4s water. 

rom this it may reasonably be supposed, that when 
muddy water runs down an inclined plane, the solid pai- 
ticles’ cannot by their own gravity sink so rapidly towards’ 
the bottom as to overcome the power ng them 
in a different direction. As a co uence, the flow of 
water is retarded by having solid matter held in suspen- 
sion in some proportion according to the load. On 
large rivers where this proportion may be only yyy or 

15 part of the weight of water in motion, the retarding 
Arce may not be appreciable by the most careful Op 
ments; so when calculating, the discharge may be left out 
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altogether; but with torrents rting 5 per cent. and 
more of solid matter, and with the di of sewage, it 
is believed that the one power is quite appreciable. 
The whole question is no doubt a very com eared one; yet 
by a set of careful experiments, condu with a view to 
discover this-adhesive power of water, it appears highly 
probable that án important step would be gained, towards 
the solution of some other difficult but important problems. 
- The next point to consider is—Haw does water travel ? 
This also is a very abstruse question,; but I believe that 
the true answer is Leg in the brief statement that water 
rolis rather than s idiss "a; 
Were it not so, a ship with a foul bottom could not be 
so much retarded when passing through the water as 
experience shows she is. For example, supposing there 
are two ships in every respect the same, only that the first 
is covered with a coating of clean pitch a quarter of an inch 
thick all over her bottom to above her water line ; and that 
the second, in place of the pitch, has got all her bottom 
covered with marine animals and weeds, so that when this 
second ship is passing rapidly through the water, none of 
the sea-weeds or marine animals extend more than this } 
inch. beyond the ship’s sides, which is the thickness of the 
coating of pitch’on.the -first ship: in such a case the 
displacement and the lines are exactly the same, but it is 
hardly necessary to ask any sailor which of the two shi 
with the same wind and sails, would pass most rapidly 
through the water, -and, in the-case of two steamers, the 
extra resistance caused by the foul bottom could be easily 
measured in extra horse power required to force the foul 
vessel through the water ata re equal to the other.* 
~ If the motion of the water was a s/iding one only, the 
speed in both cases would be the same with the same 
power, for the resistance would be simply the separation 
of the two films of water, the one m contact with the ship’s 
„sides and the other with the surroundjng sea ; and thege, 
in both cases,-would be identical, the displacement being 
the same. If, however, as is believed, on a pot eee 
‘ through water, or water flowing down a channel, the par- 
ticles of water ate set in moton in a revolving direction, 
the convolutions increasing directly in proportion to the 
wetted surface, then by this h hesis some assignable 
esate for this retarding of the foul-bottomed ‘ship can 


et. ; 

iF the particles slid over each other rather than rolled, 
they would, so to speak, pass each other m parallel straight 
lines ; but any one in a gale of wind, going behind a high 
square block of building, would very soon discover that, 
‘in air, such is not the case; for if he went a few 
yards away in the direction the wind was blowing, he 
would soon discover that the no longer afforded 
any protection-from the blast, but there was some 
certain point to leeward where the currents again converged, 
while beyond this the storm raged with the same violence 
as atany other point. (Every boatman knows what it is 


to get under the lee of a very high island ; the sea may be 
smoother; but, thé sudden gusts of wind are often more 
dangerous than when to the full force of the gale.) 


Immediately in rear of the wall itself he would fing eddies 


of air whirling about in all directions. Within the space 
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shown by the arrow, there would be whirling eddies 


within this space, which could not exist were the air to , _ 


oT in straight lines as represented by the dotted 
ines B B,C C, D D, E E’; neither could the 
currents of air converge at the pont A, which it is well 
known is always the case. 

In the same manner any obstruction placed in a 
stream of water, causes eddies in rear of it ; is to say, 
the water does not pass on in straight lines, but within this 
space iz goes revolving-aBout in all directions, the distance 
of A probably depending on. the velocity : showing that 
there is neither a sliding motion nor a parallelism in the 
direction of the lines of current.* : 
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THE CLIMATE OF IRELAND . 


I N the science of hature there is n eph Hote wale 
ing than that which treats of Physical, Geogr hy; 
which, properly understood, means the accoimt of p yaical 
phenomena as they are modified by lie epee position ; 
and at the present moment the physical geography of 
Green Erin, or it oe ence of soil and climate, presents 
a thems of no slight importance. It has been stated in 
the House of Commons as a 
dition of Ireland, that its p 
diminish 


roof of the rè de con- 
“apa ee GPE of late 

while its pasture, ve increased. 
t to have been answered that the decreased 
of cereals, and of wheat in particular, was a 
proof cf improved knowledge. Years ago, at the meeting 
of the British Association in Cork, a communication was 
read, poirting out that iculturists in general are 
governed wholly by example, their scanty science not 
allowing :hem to quit the Hence Irish 
farmers, when they aim at improvement, endeavour to 
imitate denen of Norfolk or the Lothians, and in so 
doing fail mi y, owing to the wide difference between 
the climazes of the western isle and of the eastern side 
of Great Britain: It is commonly stated that Ireland ‘has 
avery wet climate. It has undoubtedly a humid atmo- 
sphere, owing, perhaps, in some measure, to a great extent 
of und-ained surface. But the total quantity of rain that 
falls in Ireland, little, if at all, éxceeds the rainfall of 
England. In its distribution through the year, however, 
it .differs much from the latter. The vicinity of the 
Atlantic gives [reland in the highest degree an oceanic 
and, to some extent, an equatorial climate. Winter in the 
Green Isle is extremely mid. The southern and western 
coasts, though seldom free from wind and drizzling rain, 
never experience severe cold. Vegetation remains in 
mid-winter brilliantly green and undepressed. As spring 


advances, ev ing seems to flourish ; crops of all kinds 
iss abundance, and already, in May, secins 
to be clase at hand.. But now the scene c There is 


little oz no dry summer. When thé sun is highest in the 
meridian, there is a constantly clotided sky and no sun- 
shfhe. in begins to fallin June. The rainfall of July 
is the heaviest in the year. In August the rain begins to 
abate; buat clear skies and bright sunshine cannot be 
reckoned on till September, when the shortened days and 
the sun’s declination have much reduced the solar heat. 
Eig ole R Perk gnc age , are 
not the for two mon slumbering under the clouds 
They hav» summer rain in excess, and too little sunshine. 
From this it will be seen that the character of the Irish 
climate is, that under it everything prow well, but that 
the process of ripening is emai ow and uncertain. 
Now, to cultivators of the cereals the success of this pro- 
cess 18 of the utmost importance. The corn harvest in 
Ireland falls late in the year, in September and October, 
when the days are short and nocturnal frosts not unfre- 
* al study of this it may be discovered bow far 
plese bai Seated diffrent a Gta may throw light on tbo 
proper length of the after portion of ships intended for different «peeda, 
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quent Thæplams of Southern Russia, or of the Red 
River in Canada, with a comparatively mgorous climate, 
far excel Ireland as wheat-producing countries, because 
their short summer is one of uninteriupted fierce sunshine; 
their vegetation suffers no check ; the grain 13 ripened all 
at once, and the harvest gathered without delay or difi- 
culty. The deficiency of 11pening power in the Irish 
climate produces a secondary defect, which meets with 
less attention than it dcseryes. The grain which lingers 
on the stem two o1 three months before it hardens is sure 
to be unequally ripened ; some of it 1s immature, while 
more ig tending to decay. Consequently, it 1s bad seed, 
and the liish farmer Enay sows perhaps six or eight 
tumes as much as Mr. Mechi would deem requisite. Under 
these circumstances, it is evident that the Irish farmer 
ought to cultivate cereals no further than 1s requisite for 
the “economy of his farm, and to look to other productions 
for his profit, Fortunately, there is a husbandry for the 
pursuit pf which he enjoys peculiar advantages. In 
green crops no country can compete with Ireland, where, 
nevertheless, they me still little known or esteemed by 
the multitude. From this it may be inferred that shcep 
and cattle ought to be the chief objects of Irish husbandry. 
In truth, the Green Isle, under proper management, 
could casily supply England with beef, mutton, pouty, 
milk, and butter, and grow nch by giving abundance at a 
cheap rate to her neighbours. But then this could be 
effected only under a system of large farms. The grazicr 
and cattie dealer, to make their business profitable, must 
doit ona large scale. Butter of the best quality cannot 
_ come from a small dairy. The improvement of Ireland, 
therefore, as dictated by clumate and natural capability, 
can be effected only under a system of large farms. The 
popular wish, however, is for small holdings. It 1s thought 
that the country, when divided into potato gaidens and 
all covered with cottages, will be a paradise. Bur this 
poor man’s paradise, beginning with a few yeas of felicity, 
will assuredly lead to the paupensm of ages. The Legis- 
lature cannot countenance schemes opposed to the whole- 
some development of society, and which would make 
poverty an institution ; neither can it picvent their diffu- 
sion ; but it may counteract them by spreading enlightcn- 
ment and by presenting plain truths to the common sense 
of the community. This might be done by the publication 
of some statistics, showing the relative amount of cost 
and production of wheat and of grecn crops in England 
and ireland, wth some illustrations of the gain derivable 
from large farms and the use of machinc1y. W. D.C 


THE STONE AGE IN EGYPT 


T a recent meeting of the French Academy, two 
communications were read relatve to the dis- 
gcovery of 1eics presumably belonging to the Stone s 
in Egypt The one of these was merely a claim on the 
ait of M. Arcelin to ae in the discovery of various 
remains. The other, by 
Messrs. Hamy and Lenormant, while according priority 
in the discovery to M. Arcelin, gives a list of the various 
spots at present known in Egypt on which the manu- 
facture of flint implements was carried on in early tumes— 
or where atelzers de fabrication have been discovered. 
For the benefit of our countrymen travelling in Egypt, we 
here reproduce the list, arranged in the order in which the 
places occur in travelling southwards. 

1. SAQQARAH, where have been found “scrapers” and 
other worked flints. 

2. NEG-SALMANI, a small afe/ier in the desert, at some 
distance from the Libyan chain, and to the north of 
the ruins of Abydos, ‘Flakes of whitish flint have been 
obseived here. 

3. HARABAT-CL-MADFOUNEH, another small efclrer 
to the nest of the great temple of Seti I, at the foot 
of the mountain, The worked flints, pnncipally flakes, 
are of a fine texture, and pink w colour. 
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4. BAB-EL-MOLOUK, at the entry of the Valley of the 
Tombs M. Aicelin hcre found flakes, “scrapers,” &c. 

5. GEBEL-QOURNA. Heic are traces of the manu- 
facture on a large scale of worked flints of vaiious 
types. Among these are said to be “lance-heads” of a® 
curious character, hke some of th4se from the Valley of 
the Somme, and the Cave of Le Moustier, arrowheads, 
knives with or without a shoulder, “ sciapers,” hammer- 
stones, and nuclei, not unlike those of Pressigny. The 
flint 1s brown or blackisl® and fine in texture. 

6. DEIR-EL-BAHARI,‘ and 7, DEIR-EL-AIEDINEI, at 
the foot of the mountain of Thebes. Nuclei and flakes, 
like those of Gebel-Qournah, are fours! here occasionally 
and it 1s suggested may have come from some unexplored 
locality on the summut. 

8. It-Kap, where, at the foot of the cliff, flakes, 
arrowheads, and other forms have been found. 

Besides these localities, where worked flints occur on 
the surface of the soil, there 1s AroU-MAxG.A, where 
the containing bed is not superficial, and some spots in 
the plain of Thebes, where MM. Hamy and Lenormant 
have found implements comparable in type with those of 
St. Achcul, and ın connectzon with the old alluvia of the 
Nie, the iclative date of which has, however, not been 
fixed, 

It is stated that the instsuments are not all of flint, but 

in some cases of porphyry, amphiboliec rock, or other hard 
kinds of stone. J EVANS 
THE PROJECTED CHANNEL RAILIVAYS 
Ill. 
WE have alicady considered two modes of crossing the 
English Channel by a railway, viz. one above the water 
by a bndge, and another below the water by a tunnel 
through the chalk. The two shores might be also 
connected by a submerged roadway passing diect 
through the water. It might be constiucted cither on 
the bottom of the channel or at a ceitain distance below 
the level of the sea. Submerged roadways have been 
proposed, some of iron, others of conercte; of the for- 
mer of these we shall only consider such schemes as 
appear to have received sufficient attention from their 
originators. 

These structures may be simply called tubes, because 
of their circular shape, which 13s, we all know, the most 
favourable form to 1¢sist pressure against collapse. The 
various propositions for the construction of iron tubes 
may be divided in two classes, viz: Ist, schemes in 
which the parts of the proposed submerged tube are to be 
constructed on shore in certain lengths, afterwards to be 
united under water to form the permanent structure. 
20d, Schemes in which the whole tube is to be at once 
built in deep water. 

Among the designs which belong tô the first class, the 
best and most elaborate 1s that of the late Mr. Chalmers. 
His design is well known from his publication on the 
Channel Railway, which we consider a mentorious and 
ingenious pioduction. He proposes a linc of tbe between 
the South Foreland and Blanc-Nez on the Ficnch coast, 
with a gigantic. tower—or ventuator, as he terms it—muid- 
way in the channel in thirty fathoms of water. Having 
made this tower, he proposes to construct wroyght-uon 
tubes on shor@, each about 40b feet long, closed at boih 
ends by watertight bulkhcads. Thgse tubes aie to be 
floated, one by one, to the tower, and to be there sub- 
merged, “being dawn down by means of endless chains 
passing round pulleys or drums attached to massive 
anchor boxes on the bottom of the. Channel.’ The 
separate paits to be submerged at onc operation are to 
have cach a fldating-power cqual to about 100 tons. A 
short desciiption is aiso given. how the ends of the tube 
about to be submerged should be drawn and attacked to 
that-pait already permanently secured to the tower and 
the bettem of tee Channel 
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- behind by the progreasion of the bell. 


The deep sea tower or ventilator is probably not prac- 
ticable, but we consider it does not form an essential part 
of the scheme. The whole tube might be formed of 240 
separate pieces, each 400 feet long, and submerged without 
Rhe tower by working from one shore end. The subs 
merging and joining tégether of these parts in deep water 

d, However, be a perilous operation. No doubt this 
isthe main difficulty of evefy plan of this class of scheme. 
In the present case it must be overcome and the opera- 
tion,240 times successfully repeated, in order to complete 
‘the structure, and. we may ac ly appreciate the 

chance in favour of the completion of this kind of sub- 
merged roadway. e : 

Of the second class of works, viz. building the whole 
tube in deep water, we have but one scheme. It is the 
more satisfactory to observe that, of all the schemes 
which have been proposed with a view to establish a per- 
manent railway communication between England and 

- France, it is the most elaborate and complete, offering a 
. solution on all material points in connection with thi 
subject. The authors of this project—Messrs. Bateman 
‘and Révy—have published a full account of their scheme, 
and we cannot do better than refer to their work fora 
short description of the plan they adopt. . 
_ Our object hes been to devise a scheme by which all 
difficulties of in water should be avoided. We 
we to lay a tube of cast iron.om the bottom of the sea, 
coast and coast, to be commenced on one mde of the 
Chafnel, and to be*bailt up within the inside of a horizontal 
cylinder, or bell, or chamber, which shall be E nan 
forward as the ing up of the tube proceeds, bell 


or chamber within ch the tube is to be constructed 


‘will be abont Soft in length, 18ft “internal diameter, 


and composed of cast-iron rings 8 inches thick, securely bolted 
ee ee 
cylindrical surface, like the side of asteam cylinder. The tube 
to be constructed within it will consist of cast-iron in 
segments 4 in. in thickness, connected by flanges, bolted together 
insjde the tube, leaving a clear diameter of 13ft. when finished. 
Surrounding this tube and forming part of it, will be constructed 


annular discs or diaphragms, the outside circumference of which 
will fit the mterior of the bell These diaphragms 
will be wills eerangetente tor maling cereals aa 
tight joints for the of excluding’ sea waterand secuing 
a chamber, within which the various for baildmg 
up and for pressing forward the bell as each ring of the 
tube is will ‘be’ performed. Within this chamber, 


powerful hydraulic presses, using the built and completed porti 
of the tube as a fulcrum, will, as each ring is compl push 
forward the bell to a sufficient distance to admit the addition of 
another ring to the tube. The bell will slide over the water- 
tight joints described, one of which will be left behind as the 
bell is projected forward, lea three always in operation 
against the sen The‘ weight of the bell and of the 
it will be a little m excem of the weight of water 
the hydraulic premen when puahing forward the bell, ia” the 
8 w e is the 
fricton due to the alight m welght and the heed or 
column of water p upon the sectional area of the bell 
inst its fi motion. In like manner, the specific gravity 
of the tube will be a little*m excess of the weight of water 
it displaces ; and in order to obtain a firm fqpting upon 


which 
the bottom af the sea, the tube will be weighted by a of 
ml tested to 


. brick in cement, and for its further protechon 


the by screw þiles, which will arian Dor 
in bottom of the tube. Shae piles ‘will, “eating e con- 
struction of the tube within the bell chamber, be introduced in 
the annuler space betwétn the outside of the tube and the Inside 
of the bell, and will be screwed into the as they are left 
e hydraulic presses 
and the other hydraulic machinery, which will be employed for 

mg and fixmgethe various of the tube, will be 
snp with the power i for wor them from 
accumulators on shore, on Su Wiliam s system, 
and the mipply of fresh air required for the sustenance of the 
workmen emp within the and within the tube will be 
insured also by steam on shore. Asthe tube is com- 
pleted, the rails wijl be laid within it for the trains of waggons to 
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be employed in bringing up segments of the ri they me 
te recived for the eonstrare caver the tube: und oe taking beck * 
the waste water from the hydraulic presses, ‘or any water from 


during the consfructlon. 
The tube will be formed of of 10 feet in length, each 
ring of six ents, precisely alike, turned and 
faced at the or joints, and fitted together on shore pre- ' 


vious to being taken into the bell, so that on their arrival tho 
ee a or i o e aa 
to each other. The bui of the tube will be commenced on 
dry land above the level of the sea, and will be gradually sub- 
dry land will 


The precise line to be taken betwixt the English and French 
coasts can hardly be determined without a more minute survey of 
the bottom of the Channel than at present exist. It grill 
robably be between a point in close proximity to Dover on the 
ish coast, and a point in close proximity to Cape Grimez on 
the Fiench coast. On the line the water inoreases’ in 
on both sides of the C more rapidly than elsewhere, 
ough in no instance will the gradient be more than about I 
in 100. The tube at each end would gradually emerge from the 
water, and on arriving above the level of the sea would be con- 
nected with the existing railway systems, so that the same 
i may travel all the way from London to Paris, or, uf 
Captain Tyler's anticipations be realised, all th way from John 
O’ s to Bombey. ` 
The distance across the Channel on the line chosen is about 
22 miles. The tube as proposed is large en for the 
of carriages of the present ordinary and to avo 
the objections to the use of locomotives ma tube of so great a 


length, and the nuisance which would be ed, and 
tho mechan 
to work the trafic by pneumatic 


pressure, 
haeusted on one side a ill be cea eee 
so the required difference of pressure yen for i 
the tain at any determined speed. Powerful steam- 
with the apparatus for exhausting and fo 

the air into the tube, will be erected on shore at each end; an 
supposing ane tube only to exist, the traffic will be worked alter- 
nately in each direction. 3 ° 
It has been found by calculation, that, for moving a large 
great number of the 


passenger trains through the tube at 20 miles’ an with 
occasional express trains at 30 miles an hour. Thus, an ordinary 
or slow train would occupy about 66 minutes in the transit, and 
a or 


passengers, or nearly 2,000,000 
through, or a less amount of and a larger 
passengers, or tice wers, if circumstancea rendered other pro- y 


We should gladly have referred to many other interest- 
ing and important statements contained in this work, but 
our limited does not admit of our doing sa A 

eral idea of the proposition may be from 
fhe above description of T a he Ap en TA 
popular of ther wor € endix, whi 
really este the substance of the scheme is too 
elaborate and technical for the general reader,’ with- 


out devoting special study and attention to it Suffice 
it to state, the amount of information conveyed in 
those 40 of close print is great, being an 
account al a succession of results e investiga- 


tions of physical, mathematical, and even of a chemical 
nature, One gains confidence from the mere fact, that 
in treating the subject the authors are evidently “ at 
home,” and do not evade a difficulty. 
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The general principle of the scheme, as invented and 
_ elaborated 7 N aih, Bateman and Révy, may be easily 
understood by the ordinary reader. He can, however, 
have little idea how the practical difficulties attending the 
execution of such immense works have been overcome by 
these engineers. Take, for example, the first sentence or 
two we have quoted above The eral proposition 1s 
this: “ A tube of cast iron to be built up inside a 
horizontal cylinder or chamber."--No doubt this may 
Toe simple enough, but when we come to consider 
what the operation of ġnuilding means,—when we come 
to consider that no part of de tube to be so built up 
weighs in one piece less than fen fons, —that those solid 
pieces of iron could not even be stirred by the power of 
scores of men, much less lifted or deposited ın the right 
place—that this “building up” is to take place in a 
- Comparatively small space, not exceeding 13 feet in 
diameter, the larger part of which is already occupied by 
the very plate weighing 10 tons ;—we may ina measure 


=a = 
ee ee 


realise what the word “building” under these cirowm- 
stances signifies. 

But we have further to bear in mind, that it is not 
enough that we should be able somehow to “build up” 
the tube imside that chamber, but that it must be done 
quickly, without delay or a eae and that unless it could 
be so done the operation of “building up” would take 
generations in crossing the Channel, and make the whole 

roposition, though practicable in every detail, yet a forlorn 
ope, because of the length of time. If thus we come to con- 
sider, that the authors have not contented themselves with 
saying that “their tube is to be built up in that chamber,” 
but have given us the precise designs and the exact mode 
of proceeding to be adopted; that the ea and 
ments are so complete that they might be forth- 

with placed in the hands of a contractor; that these 
mechanical arrangements would enable a boy of ordinary 
intelligence to take hold, lft, and place, and finally 
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deposit these monster plates Aes the same ease, quick- 
ness, and certainty as a bricklayer would lay his brick in 
the construction of an arch, we venture to say the 
authors have made out their case. à 
We believe it is the first nme that any of the projectors 
or designers of Channel railwafs have paid scrious atten- 
tion to the important question, how such a submerged 
railway or tunnel could be used and worked to advantage 
“for the enormous traffic between England and France. 
Most of them seem tò assume, as a matter of course, that 
such a tunnel of iron or brick would be worked as ordi- 
nary railways. It appears, however, from the investi- 
gations of Messrs. Bateman and Révy that there is but 
one way of working such a tunncl to advantage, and 
unless the arrangements and the construction of the 
works be kept in accordance with that mode of working 
the traffic, the tunnel, when completed, would be of no 
usc for practical purposes. The authors find that the 
power for the propulsion of trains must be pneumatic 


pressure ; not as oy on in the old-fashioged style above 
ground, and known by the name of atmospheric railways, 
but a ‘pE of air applied by powerful pumps directly 
upon the train, which would form a kind of loose piston 
inside the tube. On the old plan, the train was outside a 
little tube ; on the new plan, the tram 1s inside a large 
tube ; and with this simple alteration all the difficulties 
which led to the abandonment ofthe former, disappear 
on the latter plan. The difficulties of the old atmospheric. 
railways were: AW mechanical difficulty of connecting 

the piston of the little tube with the train outside 
it ; (2) The high pressure required on the small 
area of the piston for the propulsion of the train 

and consequent p of an excessive amount of 
heat within the pumps, oe to their rapid destruction 
and Mee loss of power by subsequent cooling of the arr. 
By the new mode of atmospheric propulsion all these 
difficulties are done away with, for there is ne connection 


-all familiar enough with the sight of gasometers, but their 


' cheulated the following notrfication. 


~ a school-room, just as it exists in the country parishes in Sweden, 


Swedish Commissioner for so interesting an exhibig, It is to be 
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betyeen a piston and eae E wanted, and the pressure 
of the air over the large onal area of the tube required 


for. nae art is but a small fraction of that formerly 


oyed ; there is, consequently, no heating, no inor-. 


itate wear and tear, and no loss of power. Equally 
ingenious is the constructfon of De proposes air pumps. 
Very large volumes of air are wanted t 
og forward the train—several hundred thousand cubit 
eet per minute. And what is the nature of the pumps’to 
supply these? Are they to be blast =ngines? No; they 
are to be air pumps, in the shape of gksometers. We are 


gees for such a purpose is certainly new. - 
e find throughout the work the same invincible spirit 
which seems to seek a difficulty for its immediate destruc- 
tion. That a. anent railway across the English 
Channel will be built, we doubt not ; we are equally con- 
fident that Messrs. Bateman and Révy’s scheme is a 
practicable solution of the problem. No less an authority 
than the Emperor Napoleon II., after mature considera- 
tion of the scheme, wrote to say:— C'est le seul realisable,” 
and as the des! is one that belongs essentially to 
England, His Majesty’s opinion acquires enhanced value 
and importance. Letus,then, hope that the engineering 
and enterprising powers of this eminently engineering 
country will heartily support, advance, and improve the 
lan, which secms to ensure inestimable advantages to 
ngland and Fiance. `> 


$ 





NOTES 


Tue Sccretaries of the Royal Astronomical Society have 
‘We are instructed to 
communicate to you the following Resolution, which was passed 
at a Committee of the Council held yesterday, April 8th :— 


Resolved—‘ That the Fellows be informed that there is a` 


powmibility of the Government providing means of transit to and 
fiom stations on the Mediterranean for about sixty observers, 
who may be willing to take part in the Observation of the Total 
Echpse of December 22, 1870; and that peisons willing to 
undertake a portion of the Observations on a plan to be arranged 
by the Council, be invited to send their names to the Secretaries, 
and also to state the branch of observation which they, wonld be 
prepared, or prefer, to undertake, and the instruments they 
would be willing to contnbute.’ It is desirable that the names 
of those who me willing to take part in the observatian of the 
Eclipse should be sent in, if possible, before the next meetmg of 
Council, May 13.” 

Wer are informed that M. Fahnehjelm, the Swedish Commis. 
sioner for the forthcoming series of Annual International Exhibi- 
tions, has applied for permission to exhibit a full-sized model of 


with all the books, maps, epparatas, forms, desks, &c., in order 
to give a complete idea of the Swedish system of elementary 
doubt, gladly place a sufficient space at the dispose] of the 


hoped thgt encouragement will be given to other countries to 
follow this excellent example. An easy comparisqn of interna- 
tional appliances for educational purposes would be most useful 
to visitors to the Exhibihdh, and would be beneficial and stimu- 
lating to the countries exhibiting. 5 

Yur another contibution to Mr. De'Morgan’s ‘‘ Budget of 
Paradoxes.” A pamphlet reaches us under the tifle ‘of ‘The 
New System of Astronomy” by -‘‘ Incognito” (Spon, Charing 
Cross), reviving, as .“‘ more in accordance with ascertained 
observations, and more capable of exact proof than any yet 
propounded,”’ the old jden that the earth is the centre of our 
system, the sun reyolying round it in an orbit mtermediate 
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Hêr Majesty's Commissione:s will, there can be no 
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between those of the Alcon and Mars, with Mercury gpd-Venus > 
as his satellites. . j . 

PROFESSOR H. J. CLARE, of ‘Lexington University, 
Kentucky, sends us a paper “entitled ‘* Polarity and 
Polycephalism, an essay on Individuality.” He apples the 


term ‘‘polarl:y” to the tendency of the vertebrate individanl to 


anange its organs in two opposing sets, cephalic and caudal, 
and again do:sal and ventral - An individual is genefally under- 
stood to. be a monocephalic bemg. In the cuse of so-called 


. alternation of geneyation” amdng the’ Acalephic, since the 
“sexunl dnd sexless dre necessary to make up a distinct organism, 


ig, vegemtive and ieproductve, the one a completement of 
the other, neither alone can represent the individual unit-or 
whole cycle of life ; and cephalism is therefore, Professor Clak 
contends, a better term to indicate the potentiality of these sub~ . 
divistons to live apart. 

Mr. T. PAYNTER ALLEN reprints from the ‘‘ Journal ef the 
Society of Arta” an Inquiry into the existing state of education 
in Richmond, Twickenham, and Mortlake, He finds that of the 
whole number of children in the distict, one-third are absolutely 
uninstrucced, scarcely one half are in average attendance at 
school, one-fifth alternate attendance at school with fluctuating 
labour injutiously to themselves and to the school; one-sixth 
are of the maximum school age without having ieached the 
maximum of proficiency, and aboye one-half are children of eght 
years, and therefore in training in infant or mixed schools, the 
classification, methods, and teaching power of which are very 
imperfect and inferior. 


Proresson Prarzi SayYTH publahes “ A Poor Man’s 
Photogicphy at the Gieat Pyramid inthe year 1865.” The 
** poor man” is Professor Smyth himself, who details the 
difficulties encountered in pursuit of his undertaking in the face 
of a ‘coalition of rich ones against him.” Whatever may be 
thought of Professor Smyth’s theory of the object for which 
the Great Pyramid was built, there can be no question that he has 
brought to the subject an immense amount of patient self- 
denying research which demands acknowledgment, and some of 
his meteorological observations may yet Icad to mumpoitant 
results, 


Alyssrs, LoxGuan’s latest list of forthcoming works includes 
the follcwing, in different departments of science:—The Oimn 
of Crvilisation, and the Primitive Condition of Man, by Sir John 
Lubbock; Other Worlds than Ours, by R. A. Proctor; The 
Historical Geography of Europe, by E. A. Freeman; Le Maont 
and Dereimne’s Geneinl System of Descriptive and Analytical 
Botany, translated by Mis. J. D. Hooker; Researches on Dia- 
magnetism and Magneerystalliic Action, by Professor Tyndall; 
Lectures on Surgical Pathology, by James Paget; A Course of 
Elementary Problems in Piactical Plane Geometry, by John 
Lowres; Principles of Mechanism, by Professor Willls; Smoking 
Fiees—thelr Cause and Cure, by Rev. A. C. Amshe; On the 
Manufacture of Beet-root Sugar in England, by W. Crookes; 
and A Handbook of Dyeing and Callco-printing, by the same 
author. i - S 

THE continental subscription list on behalf of the late Pro- 
fexsor Sars now exceeds 10,d00fr, A young naturalist, Mr. C. 
Jobert, called a' public meeting at Have in its support, which 
Was a great success, the mayor granting frec ‘use of a room in 
the Hotel de ‘Ville, and the printer refusing to be paid for prmt- 
ing the circulars: a woithy example for imitation. i 

Aprepes of Professor Tyndall’s f* Dust and Disease,” we 
extract the followmg fiom the Scent}ic A merican:— The 
dust: obtained from the places of ampsement ın New York 


„has recently been analysed by the iientlfic dfficers'of the 


Metropolitan Bomid of Health, Over, one hundred ‘speci- 


+ 
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vity of the oxytribiomide at o° is 2'967.—-3.—-Vanadinm 
bromide, or Vanadyl Dibromide, VOBr,, molec. wt =a 
a ee and Iodine-—Iodme-vapour does not 
attack either the trioxide or the nitride at a red heat, both these 
substances remain un and no trace of vanadium can be 
detected in the iodine which has paesed over them.—rv.—The 
Metallic Vanadates,—Sodium Vanadates.—1.—-Ortho- or Tr- 
Sodium Vanadate, Na, -VO,+16H, O,.—a.—Tetrasodium 
Vanadate, Na, V,O, 18H, O.— Lead Vanadates,—1.—Tribasic 
or Ortho-Lead Vanadate, Pb, 2(VO,).—2.—Vanadinite, the 
Double Orthovanadate and Chloride of 3Pb, VO,+ Pb 
C.),,—3.— Basic Dilead Vanadate, 2(Pb, V,O,) + Pb O.—Silver 
Vanadates —-1.—The Ortho-miver Vanadote, Ag, Vo,—2.— 
The Tetiabamc Silver Vanadat, Ag, Pa Op 
Anthropological Society, April 5.—Captain Bedford Pim, 
RAN., V.P., m the chair. A paper, by Mr. Hodder M. West- 
fopp, wus read, on Phallic Worship. e author, after 
the spontaneity and independence of certam belefs and supersti- 
tious m sthe human mind, at all timesand in all climates, pro- 
ceeded to trace ont the rse and development of phallic woiship 
as one of the most ancient of those religions that have extensrvely 
revailed among various sections of the human race. In the egr- 
fier the ions of nature made stronger impressions on 
the mind of man than in the later periods of his history. There 
were two causes which must have engaged the attention of the 
savage observer of nature, the generative and the productive, the 
active and ve. The author then descrmbed what he con- 
ceived to have been the process of thought, founded on analogies 
from the observation of the great forces of nature by the Egyp- 
tians, Assyrians, Hindus, Chinese, Phoenicians, Greeks, Romans, 
the aborigines of Amenca, Australasia, and Polynesia, and on 
the unquestioned evidence of phallic worship in its various phases 
N to those peoples. That worship was always, among 
the ancients, of a purely reverential kind, and partook of nothing 
obscene, either in its teaching or its observance; it was a 
homage paid to the most potent and most mysterious of the 
powers of nature.—Mr. C. Stnniland Wake then read a paper 
on the Influence of the Phallic idea in the Religions of Antiquity. 


Chemical Society, Aprl 7.—Prof. Willlamson, president, 
in the chair, The followmg gentlemen were elected Fellows 1 
F. Andrews, jun., W. Martindale, and A. H. Palmer.—Dr, 
Divers concluded a paper, commenced in a previous meeting, 
“On the combination of carbonic acid with ammonia and water.” 
The elaborate and very extensive memoir does not permit ol any 
covenent abmeviation.—Dr. Gladstone communicated a paper 
“ On the iehaction equivalents of the aromatic PORA 
and their detivatrves.”” In a previous it was shown that 
the :efraction values of ogame compounds may easly be cal- 
culated when the refraction equivalents of the constitnent bodies 
me known The present paper enummates a e number of 
substances which do not conform to the rule. e so-called 
momatıc hydrocarbons give, by To higher figures than 
required calculation. Dr. one accounts for thi 
anomaly by rding the nucleus phenyl, C, Hp as an 
entity having, lke some elements (for mstance, iron and 
phosphorus), the Pon of its refiaction value. 
-—-Mr. Hunter, of Belfast, communicated a paper ‘On Deep-Sea 
waters,” a sequel to a note rend before the society in December 
last —Messrs. Bolas and Gloves read a note “ On Bromoplain” 
and announced also the discovery of tetrabromide of carbon.—, 
Prof. How, of Nova Scotla, repoits of a feed water occuring at 
Stellarton, N.S., which contains tmees of free oil of vitndl— 
For the meeting on April 2tst a lecture ‘On Vanadium,” by 
Prof Roscoe, us announced. 

Ethnological Society, Apri, 12. — Professor Hmley 
F.R S., prestdent, ım the chair. It was announced that Dr. 
Bonavia had been elected a member of the Society; Dr. Carl 
Semper, of Wurzburg, an honorary foreign member ; and Lien- 
tenant S. P, Oliva, R.A, a conesponding member.—-An m- 
teresting paper by Hodder M. Westropp, Esq, desenbed very 
fully the ancient tribal system and land tenwe in Ireland ander 
the Brehon laws, and gnve nse toa spirited discussion which 
was sustained by Mr. G. Campbell, Colonel Lane Fox, the 
president, Dr. Hyde Clarke, and Mr. McLennan.—A commu- 
nication was then read ‘‘ On the Danish Element in the popula- 
tion of Cleveland in Yorkshire.” The author pomted out that 
not only many words in the Cleveland dialect and a very lage 

potion of personal and local names in the district are of 

candinayvian origin, but also that many of the idioms in use are 
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markedly Scandinavian. Healso sought to trace an old lian 
element in the population. Mr. Jón. Hjaltalin (an Icelander, ) 
Dr. Hyde Clarke, the Rev. Dr. Nicholas, and Col. Lane Fore 
took part in the discussion which followed the reading of this 
valuable communication. 

Entomological Society, April 4.—Mr. Alfred R. Wallace, 
F.Z S., &c., president, in the chur. Exhibitions were made of 
C by Mr. Jenner Weir and Mr. Jenson ; of Lepidoptera 
by Mr, oe Weir and Mr. Howard Vaughan ; of Hymenoptera 
by Mr. F. Smith; and Ortke T 
committed in granaries by stand C. oryse, and 
the means of preventing the same, were the subject of a lengthy 
discussion, in which Messrs, Jenner Weir, Vogan, Janson, 
Westwood, McLachlan, F. Smith, and the president took part. 
Mr. Albert Muller read a note on the odour of ce tam ‘Cyni- 

æ, and Mr. G, R. Crotch communicated some observations on 

ritsh species of Duasytida, 

BIRNIKGHAM 

Natural History Society.—Geological Section —A paper 
on the Igneous Rocks of the Mi Coalfields was icad by 
Mr. S. Allport, F.G.S. The author had exammed carcfully 
the mineral constitution of the igneous rocks of the Shropshire, 
Staffordshire, and Wanvickshire coalfields, and also the so-called 
loadstone of Derbyshire, and was of opinion that they all be- 
longed to the carboniferous and in the case of the traps of 
the coalhelds he had no doal ihe said taps were contemporn- 
neous and not intrusive. These rocks, now found in patches over 
the several coalfields of the Midlands were probably all derived 
fiom one source, just as the coalfields themselves were probably 
only remnants at a coalfield of great extent. In conclusion the 
author made some ieference to the nomenclature of igneous rocks, 
which he said ‘at present was in a very unsatisfactory state. 


CAMBRIDGE 


Philosophical Society, March.21.—-Communications made 
to the society: 1. By Mr, Rohrs (Jesus College) ‘On carmine 
and the aout ee les of cochineal,”” The author described 
the process which he had followed in some experimentsin making 
caimine. He found that the presence of carbonate of lime in 
the water used was essential to success, The hard and shelly 
(Mexican) cochineal, of a colour inclining to foxy 1ed, made the 
best carmine, Whitening was a most umportant ingredient in 
the process) He chen da the theory of this, and infened 
that two colouring principles existed in ineal—purpureo-car- 
minc and coccineo-caiminic acid, whereof the latte: was un- 
stable,— 2. By Mr Lewis (Corpus Christ: College), “Ona 
Roman Lanx and other antiques found at Welney.” The lanx 
was found about four feet below the surface. It was a specimen 
of the flat dish bearing this name, which often was of pient sıze. 
Pliny mentions one weighing soolbs. The metal of that ex- 
hibited (according to an ysis made by Prof. Liveing) was 
Bo per cent. tin, 18°5 per cent. lead. In the centre was an elaborate 
pattern in a cucle, with letters at equal distances in angles of 
the pattern. This had been read “ VTERE FELIX.” The read- 
mg, however, was doubtful The author then commented upon 
other antiques of bronre, stone, and horn,*from the same neigh- 
bourhood, 


DERRY 


Natural History and Philosophical Socigty, March 4. 
—Wuiham Hute C.E, F.R.G.S.L, president, in the char. 
Mr. Harte cémmunicated some observations on a remark- 
able meteor which passed over Donegal on the night of 
the 27th of ber last; also a notice of a beautiful Aurora 

— Mr. C. W. D , M.A., rend a paper on the “ Gold 
Antiquities of Beland,” ihustratet by dra In this paper 
he endeavoured to controvert some wieyys odverse to the very 
early civilisation of Ireland ; also some Opinions advanced as to 
the source of gold from which the massive and gorgeous orna- 
ments brought under notice had been fashioned. In connection 
with this pope there were exhibited some specimens of Irish 
nng money, &c., as also some splendid amber beads found on 
the property of Dr. Forsythe, and now in his possession.—Mr. 
Harte eshibited and e a few observations upon some beauti- 
ful cinerary urns found at Grange, near Strabane, and at Malins, 
Don It is remarkable that a large urn and a small one 
were found together. These specimens aie in good preservation. 
The black burnt ashes were adhering qute fresh to the sides of 
one of them. 
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Scottish. Meteorological Society, March 30.— Admiral 
Gir William Rameay in the chalr. Dr. Keith Johnston read a 


acne ag of the Gulf Stream in the North 
Atlantic Ocean.” a bora lee, A gtr a pee sec 
on the Gulf Stream at the -yearly meeting of the society in 
qorar 1862, which embodied the results of observations made 
the Iceland segs hy Ca 

paper attracted the on 
was that new stations had been established by the sooléty in Ice- 
land and the Faroe Islands, each of them supplied with the best 
instruments, placed at the disposal of the council by the Board of 
Trade. The Meteorological Institute of Norway has, oe the 
past three years, made observatians of the temperature of the 
sea at the lighthouses round the coast as far north as 71°' 6' lat. N., 
and on board shpe engaged in-the Arctic fisheries. From these 
observations, together with those made at different stations off the 
Scottish coast, in Faroe, and in Iceland, Professor Mohn of Chris- 
tiania, hes just published a memoir on the temperature of thls 
part of the Atlantic, illustrated by five charts for the four seasons 
` of the year. The five charts exhibited were based on Professor 
Mohbn’s, The singular distribution of the temperature of the sea 
. between Iceland, Scotland, and Norway must, as M. Mohn ob- 
serves, be regarded as the best representation of the course and the 
extent of the Guif Stream in these The line desi as 
the thermal axs indicates the direction of the principal axis of 
_ the current, It is along this exw that the warm waters of the 
Gulf Stream are forward by the current to the latitude 
of the North Cape and apee At the same time, the 
water is cooled as it advances, ci from the effect of latitude 
or from the loss of heat expenenced on both sides in beating 
the coast of Norway and apart: Pare ice of the sea between 
Greenland and Spi en. . The distribution of temperatue 
during the summer months, being dominated by the solar heat, 


the isotherms of the sea partial Wiad tendency to follow the 
parallels of latitude. ' The th axis is, asit were, thrown on 
the shores of Norway, where it may be followed to the west 
coast af Spi and Nova Zem The distance of the 
thermal axis of the Gulf Stream from the west coast of Norway 
being not more than 125 miles, its effect on the climate of that 
country must be very remarkable. Thus we find that the west 
cogs during winter hes a temperature of the air which sur- 
passes by from 40” to 50° that due to corresponding latitudes, 
if there were no current of warm water. On the shoes of 
Norway round to the frontiers of Russia, the cunent of the 
sen is directed penerall 
by the current to this far northern eet ee of the vege- 
table kingdom are often found which their ougin ın the 
West Indies—a fact which proves beyond all question the exist- 
ence of a north-eastern branch of the Galf Stream thus far into 
the Arctic Ocean. Mr. Bachan said that, to illustiate the effect 
of winds upon the currents, he had looked into the question of 
the temperature of the alr at yarous stations as compaied with 
that of the sea. Over the whole of Scotland and as far west at 
least as Faroe, the winds were south-west in winter, there being 
very few easterly or north-easterly winds. In Iceland a different 
state of things prevelied, the mean direction of the. wiad being 
“east-north-east. On the west coast of Norway, the prevailing 
direction was unlformly south-east, or sonth-south-cast, that is 
to say. the winds blow to a considerable extent off the land, where 
at that seasomthe tem is exceedingly low. In summer 
the winds in Iceland continue easterly, with some no in 
them ; but in the north of Scotland they prevail moie from 
the west. On the coast of Norway, the summey winds take the 
opponte direction to those pre ih winter, The same holds 
good in-the south and’noith of No: wey, where the difference was 
4° in favour of the sea.—Mr. ‘Buchan read a.paptr on the cold 
weather of May 1869., Mr. Buchan said-the temperature ‘of 
Scotland during May 1869, was 45T which was 4'7° below 
the average of bin sae te een years, and 24° lower 
than any previous May recorded. i 

Royal Society, March 21.—Prof. Kelland in the chair. 
Dr. Keith Johnston communicated a by Mr. Keith Jobn- 
ston, jun, on tho “Lake Region ern Afiica.” See 
abstract of this paper in.NATURE, No. 24, p. 607. 


Royal Physical Society, March 23.—-Professor Duns, 
D.D., president, in the char. The following communications 
wero read -On e Crøceguus bipercatus (Cuvier), the Muggar. 
By Professor Duns, New College, -Note on the Capture of the 
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Grey Seal (//alicharus grypus) in the Firth of Tay. By Pro- 
fezsor Turner. Note on the ion of Minute Anmals in 
Acetic Acid. By T. Strethil Wright, M.D. Notice of an 
instance of Double or Verhcal H hrodism ina Cod Fish 
(Gadus morrkua), Dy John Alex. Smith, M.D. 


Botanical Society, March :a,—Sir Walter Elliot, presi- 
dent, in the chair, On the Formation of a Museum of Vegetable 
Materia Medica. By Willem Craig, M.B. and C.M n the 
Fructification of with a notice of the other 
Alege found mm Shetland, not mentioned in Edmonston’s Flora. 
By C. W. Peach, ALLS. On Two New British Hepatice.- 
By Dr. B. Carrington, On thé ocenrrence of Lessla arcuata 
and Duxbanmia uidusata, in Inverness-shue, By Dr. Buchanan 
ts a some recent Additions made to the Flora of Canada. 

y Mr. Sadler. Report on the Open-air Vegetation at the 
Royal Botanic Gardens. By Mr. M Nab. 


GLASGOW 


Natural History Society, April 5.—-Prof. J. Young, M.D., 
ent, in the chair. The follo papes were read :—I. 
‘On shell mounds at the Machar Grogary, South Uist,” by 
nma s Mahony. This paper was illustrated by a large col- 
ection of objects, chiefly shells of various kinds, bones of a 
nurber of ammals, ‘some of them dulled with holes, others 
split longitudinally, stone knives or scrapes, pieces of rude 
pottery, and other articles of a like nature, usually found in 
these refuse heaps. At the close of the paper, Prof. Y 
dwet at some length in comparing these Hebiidean mounds with 
wha: had been examined in the Eastern counties, especially in 
Caitonem. 2. “On the sea anemones of the shores of the 
Cumbraecsa,” by David Robertson, F.G S. | The author gave 
a complete list of the species taken by himself in that most 
Interesting locality, and exhibited several living anemones in 
ilushation of his paper. , 


MANCHESTER 


Literary and Philosophical Society, Apiil 5.—Dr. J. P. 
Joule, F.R S., president, in the char. — ‘‘ Descnption of a New 
Anemometer,” by Mr. Peter Hat. It consists first of a base 
board' turmshed with levels and levelling screws; to this 1s 
the board carrying the U tube, which may be called the slop 
base ; on this sloping bese is secured the U tube furnished wi 
a scale 8 vernier sarin ing read tothe yf, inch. By 
means of a screw i h the sloping base, and resting 
on the lower base beat the forner can SH to assume any 
angle with the latter, the angle being determined by a-quadrant 
fixed to the lowest base eae 
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Mr. W. Boyd Dawkins, F.R.S, descibed the results of the © 


preliminary bie ee undertaken by the Settle Cave Explora- 
ton Committee. Mr. W. L. Dickinson read a paper “ On the 
Eclipse of the San, Dec. 21—22.” A paper was also read 
“On the Influence of Changes in the charncter’ of the Seasons 
upon the Rate of Moitality,” by Joseph Baxendell,: F.R. A.S. 


Paris 


Academy of Sciences, April 11.—A memoir, by M. C. An- , 


toine on sciew piopelleis, was presented by M. re oa The 
author examined the two main questions ime to the employ- 
ment of the screw-propeller, viz, the number of turns obtained 
by means of a given motive power, and the advance made by the 
@esvel for cach turn of the sciew.—M. Cahours presented a notè 
by M. L. Daniel, on the action of magnetism upon two currents 
pee simultaneously thiongh ruched gases. The author 
ound that when the cunents are ing in opposite directions 
Inagne-iam sepsiates them even in capillary paits of the tubes; 
when they are in the same direction, they are attracted or ie 
pelled lıke a stugle current. The etic pio of the 
gases have nothing to do with the ensation of the Lgbt by 
the magnet, which acts upon the current iteelf.—Notices of the 
Aurora Borealis of the 5th Apml wee communicated :—From 
M. C. Dechanne, from Paris by M. Tremeschinl, 
from Le by M. Chmaul, from Louvan by M. Terby, 
from Auvers by M. Geslm, from Vendôme by M. 
from Bets by M. TET a Rohibach by AL uae 
from St. Lo lngerd, from Loget-sur-Seme 
y P E M. C. Flammanon on the law 
the movement of rotation of the planets, was communicated 
by M. Delaunay. From his calculations the author dednted 
the following as the law of the dinrnal rotation of the planets :—. 
The tre of revation of the planets is a fuaction of their densities, 
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The iotatory fhovement of the planets upon their-axis 4s an appli- 
cation of marilntion to their-tespécti¥e -denm and is equal 
to the time of 1evoldtond -SfaThitellitepldteds pF a* distanc 1,7 
multiplied by a co-efierdiit-of resistance reprdmasiting the density 
of the planetary body, whith.is &t-the Sine tinie the squaie root 
of the relation of its weight tthe vetting fonce The squares 
of these co-eficients are equoléto thé cubés'of the distances at 
which satellites would gravitate in thé period of iofation of each 
planet, and the distance at avlicha synchronous satellite would 

vitate round each planet is thé cube rodt of the centrif 

oice, and maiks the theorefical-limit’ of any atmosphere. - By 
appl his law to the pldhets, Uranus arid Neptune the author 
dedu a diuinal rotetion of 16° 40% .forithe formers and of 
10% 58™ for the latter.—Facts towards the History ‘of ntn tð acd by 
M. E. Bourgoin, were communicated by M. Bussey. The autho: 
~ desenbed the decompomtion of mtnc acid at different degrees of 
dilation by ees oe current. He regaided the formula of 
nitric acid as NO’, 2 H707%, With the acid in a very diluted 
state, only hydi was evolved from the ive pole; as the 
strength Jf the solution was increased the h rogen evolved re- 
acted upon the nitnc acid, and caused the production of ammonia, 
fee ninogen, dentoxide of nitrogen, and nitrous acid, according 
to circumstances. With r5 equivs. of water nitrous acid remains 
in solution.—M. H. Sainte Claire Deville presented a note by AL 
Deschamps, on the metallic tarhates, in which the author de- 
scribed the prepaiation and chatacters of a double taitrate of 
sesquioxide of ese and potash, having the formula: 
Mn #07 KO, CHO”, 4 HO—M. P. Duchartre read some 
obseiyations on the turning of certain fungi. The author de- 
sciibed a case in which numerous examples of sar, label ro- 
bably Copi inus radians, Desmax.) grew in perfect Fom 
the bottom of a water tank, an anh wales in a 1eversed 
position, They wereall upon the southern pornon of the 
tank, but their stems sloped towards the north, and in the 
mature examples were bent upwards at an angle towaids their 
summits, so as to bring the head into its natural position with 
the hymencal lamelle downwards. The author cited also some 
expenments made with Clauress purpurea, specimens of which 
placed in a 1eversed position curved upwaids towards matunity, 
and thus bought their heads into the natural postion, He con- 
sidered these obse: vations, y the former, to be strongly 
opposed to the mechanical theories of the dhection of growth in 
plants.—A note wasicad by M. H. Baillon, on the destin 
tion of the stones of Do: stenta contrayo va. The author noticed 
the structure of the fiut in Dorsienia and the allied planta, which 
he stated to consist of a number of small drupes. He stated 
that the parenchyma of each diupe is much more developed 
towards the base, and that the cells composing it acquire a gieat 
amount of elastiaty, which, acting upon the stone when this is 
set free by the lesion of thar upper part, projects it to a con- 
siderable distance.-—\f. Dumas m presenting AI. Pasteur’s great 
work on the diseases of mikwo:ms, gave an eacellent summary 
of its contents ; and M, Guyon accompanied the presentation of 
his natural history of the chigoe ( RAynchoprion denetrans, Oken), 
with an elaborate analysis of the work.—M. Roum commun- 
cated a note containing obgeivations on the chigoe, supplemen- 
pty to M. Gnyon’s remaiks.—M. A. Duménl piesented an 
account of the production ofa white 1ace of axolotls at the 
menagerie of the Museum, with some remarks on the transfor- 
mations of those batiachinns, The white 1ace of axolotls has 
been established by breeding from ordinaiy females with an 
albino male, and again breeding from pele-coloured females thus 
1oduced with the same male. Some of the white individuals 
ve undergone their complete transformation, The autho: 
stated that hitheto the transformed axolots (Asrhlystomia) have 
pene and that an examiation of their sexual organs 
showed ova and spermatozoids in plenty, but not in the perfect 
condition. The generative products seemed to have undergone 
an arrest of development at the metamorphosis —A note by M. 
E. Duchemin was read, descnbing a singular cause of the death 
of carp in a piece of water at Montigny. The fish thiive in this 
water, but every spiing a considerable number me found dead, 
and all these are blind. Thuis blindness is ascnbed by the 
author to the attacks of toads, which fix themselves upon the 
heads of the fish, and do not quit their hold even when taken 
out of the water. As iemarked by the seat! of the Academy, 


this habit of the toad has been long known.—AlI. C. Robin pre- 
sented a note zi M. on the real ongin ofthe secretory 
_ canals of tho bile.-—M. Gayon presented statistics of the cascs 


of hydiophobin observed among Europeans in Algam fiom 
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1930 to Agust T85 r+—* note on the i j l 
by M. Ia ; with figufes of-an'imstinment employed in the 
opernhony—was ‘communicated. Of sereal other papeis no 
particulary are given. 7-7 BEY 
| $7 BRUSSELS | 
Royel Academy of Belgium, March 5 —The following 
pa were read:—z. On the Amgm Boienlis in the months 
of Jannary and Febuary. 187p, by M, A. Quetelet. —z. On com- 
mensalism in the animal kingdom, by M. P. J Van Beneden. 
The author distinguishes inden the nance of commensalism those 
crses in-which one animal lives upon another, but not at its cx- 
pense. In the present paper he desciibcel some new examples 
of ths phenomenon. On the authority of Al. Alex. Agnssz, he 
noticed a enotus which lives near the mouth of Asteracamthion 
ochraceus, Biandt; a small Cl/ivgea which resides among the 
fiinges of a Pelamian Meduso (Dactylometa guingucina, A. 
A gass), a ies of Hirudinea which lives in a Beroid 
(Atremiopsis t) a Pkilomedusa, (named Lreedmm by la 
Agussiz) which haunts the buccal fiinges of the geat Gaum 
arctica, a Hyperina which iofesta the disc of the Amercan 
Aurdia, and a Planaria (P. angrlata Mull,) which attaches 
itself to the lowe: surface of the King Crab, nea: the base of the 
tal AL A also statcs that the Conmatila like to 
affix th ves to the basal cinı of the adults M Van Bene- 
den also noticed, on the authority of Risso, that the Fishing 
Frog (Lephuus) lodges a species of Muairenid (A Aterichthys oculata) 
in its geat branchial sac. Ife referred to the polype, which so 
geomally coats specimens of //pa/onema, as furnishing an cx- 
ample of commensalism, and in connexion with //pufevemiaas n 
Sponge reaffirmed his opinion that Sponges 1epresent the poly pe 
type 1educed to 11s simplest expression ; a notion very like that 
which has lately been put forward by Hackel —3. Remarks on 
the equation a™--I sO, by AIL E Catalan —4 Note on the 
nature of the sun, by M. G. Dernaeits, in which the author 
maintained that the sun cons.sts of a us nucleus covered 
with a thin, incandescent se baa uminous clouds, —5. On 
the meteoric stone which fell at Saint Denis-\Westrem, near Ghent, 
on the 7th June 1855, by Dr. Stanislas Aleunie:. The author 
stated that the maternal of this metcouite, of which a poruon, 
weighing 723 es, was picked up, 1s identical with that ot 
many others, including the meteorite of Lucdé (1768), whence he 
proposes to callit/ucdérfe. Ile gave the analysis of another stone, 
which fellin the Lower Pyrenees in 1868, and r:emaiked upon 
the occuirence of /uedife in various breccivform meteorites, as- 
sociated in some with an oohte’ mass which he denominated 
grontrezite, from the stone of Montiejeau (1859), and which, in 
other meteorites occurs atone. The author maintained that the 
formation of meteorites 1s due to the natwal bieaking up ot 
larger celestial bodies at the close of their development, and tbat 
the moon 18 now approaching this slage of its existence —6, On 
Bryonicine, a new rian ay substance cxtiacted from the 1oots 
of Bryonia diona, by MM. L. de Koninck and P. Mugat.—- 
This was desuuibed as of a veiy pale, yellow colour, aystalismg 
from dilute alcohol in slightly flattened and irregulaily inte: - 
mixed needles, neutial, ‘eats in cold wate, potash, ammonia 
and dilute mineial acids, soluble in oe ethe:, &c., and in 
glacial acetic acid, and concentrated sulphuric acid, with the last 
giving a blood-red solution. The formula was stated to be C™ 
liN 1087, Investigations on the enbi yoreny of the Civstocen, 
by Dr. E. Van Beneden.—In this paper the author deseibe-l 
in detail the development of the gencia Anche, dla? Lei mento 
Brachiadla and Iéessra, thg last-named a new genus —8. Discovery 
of a deposit of phosphate of lime beneath the town of Louvain, 
by Prof. G. Lambert. This bed was discovered in 1869, in 
boring an artesian well ; it commenced at a depth of 105-50 mm , 
and was 5 mm. 1p thickness, contaiging rodules of phosphate of 
lime like those worked for manure in tns country 
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Imperial Academy of Sciences, [cb 17 (continuel from 
Pe 1. Prof. Brucke communicata! the iosulls of 
is investigations of the digestive products of the albununous» 
bodies, 12. Experimental investignuion on the diffusa of the 
poa without porous septa by Prof. Loscloudt The autho 
d investigated the rapidity of diffusion of tro gasc supsuim- 
posed in layers and in contact upon a hoizontr] planz Ihs 
experiments 1elated to mr and carbonie acid, carourc acid and 
hydi , and hydrogen and oxygen. hei: chyef iesult 1 the 
law of the propoitionality of the constants of difusio.f wiih the 
e - 
e ° 


w 


- squares of the respective 
operations 





ute temperaturen —13. Project for 
P in connection with"the tof Venus in 
e 1874 DY e ee ee ee 
® considerable length 


of that important 


the measures to be taken in the observation 


tivation dade Cy teas? an Da C Grasbe pen. pong 


derivatives of napthaline allied to the chinones.— sitet? | pete 

the fourth part of Dr. pe a “ Bryoroi fosili Italiani, 

Prof Reuss noticed its conten inclnde the descriptions 

Saat ac adel aise -gae partly 
the [pliocene of Calabria and Castellarquato and partly 

PER SETAE EA Nine are described as 


new. This -part also* contains a examination of all the 

Italian fossils of this class.“ The of the observations made 

ee a a jon for Meteorology and 
errestrial Magnetism was communicated. 


Imperial Geological Institution, March 16,—-M. C. Gries- 
bach, in a letter dated Port Natal, January seat ape Pg 1870, relates that 
joumey Int the, Griqualand ee T ie agree On a 
ourney into the Griqua- he vered a series 

zd fossils, which he thinks to the 
Tiel ee parce O. Petrino, On the origin of Ldea. 
Researches in the territories of the Dniester, the Pruth, and the 
_ Sereth rivers have led the author to the following conclusions :—- 


1} The Loss is the uct of slowly- rivers, deposited 
the mass See ich aoe ioe 


the upper pait o 
overflows the 3 (2) the time of its ae 
begins with the end of the period, and has continued up 


Scag running rivers, which ata their bed more TERT 
are contem with the ldas-deposits,— 

[ted a series of fossil bones aes the u chalk formation 
of Grunbach, near Neunkirchen in Austria. form one of the 
most interesting ne cal discoveries which we have met 
with in the last Dr, Banzel recognised, among them 
remains from animals y OF the families of the Crocedi/ians, Laser- 
tikasts, cafismncenlane’ and Căkdomians, ‘The chase tose are 
expeciall At laa by a new nearly to the 

Mi from Mastricht, which genns has received 
Seay sain dein E o E E ti. reap 
ea of ALAA, T. Suessi Bune. A very peculiar 
indicated by a skull of a saurian, in many respects resem 
-that of a bird, which he has called Siruthtosanras.—Charles von 
Hauer, On the deposit of Potasstum-salis at Kaluss (Galicia). 
They form a layer seventy feet thick. The whole mass contains on 
an average 15°5 per cent. potassium, and consists of a mixtne of 
the mirieral species, kainit, sylvin, and salt The presence of 
uric acid renders it more suitable for all industrial 


than the well-known layer of Stussfurth, Prussla.—D. Stur has 
shown by an accurate examination alee eng series of fossil plants, 
that the red sandstones of the Banat to the Permian 


(Dyas) formation, and that the coal-measures below it belong to 
the fifth or fern-rone (Geinitz) of the carboniferons formation. 


Anthropologicat Society, March 22,—Prof. Bokitansky in 


Malena Prof. Miller on the origin of the writing of the 
peoples. The author ed the views 


delved 
famous fo that the Malayan alphabets (the 


kamar, and T invention. 
By the form of tinie te as PEN the manner used 
to.indicate the vowgls, he proved that these alphabets te 
from the old Indian writing which is to be found in the Beddhiene 
inscriptions. In connection” with this questiofi he spoke also 
oh caen of the old Taba wtih "the Malayan alphabets, be come 
a ayan alphabets, he comes 


which the þeople made by developing 1 Too with 
syllables (Silbenschrift) to a pure sound-writing (Lantschrift). 
-—Franz v. Hauer offered tothe society a large series of pre-his- 
toric archeological objects found m different parts of ay hana 
em are 


SP onan ee: Of very high interest amon 
stone (O bana yal We lements, recently discovered by H. Wolf in 
the envigons ofe ka (EUAN). They have been found in 


many diferent spots partiy actually on the surface, partly in 
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al 

rarely by metal a he tap ito gaa of the lates, and 
ee raed ete vile ‘5 copper,.2°0 

tin, uh, orias, en $ -contains 


wH beray ET 2 Sge 
eels ta from Waitzen on 
Payan fn Hag objects from O &c., Von Hauer remarked 
and 


existence of man in the 
a sum of 2,000 flor. 


{200 L ster) for excavations in the celebrated sepulchral field 
of Hallstatt, and for an exploration of the lakes of Upper 
Austria for pile-buildings. Be 
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MACMILLAN & C0.8- SCIENTIFIC PUBLICATIONS. 


SCIENTIFIC MANUALS. 


IT is the intention of the Publishers to poe a complete 
series of Scientific Manuals, affording full and accurate elementary 
information, conveyed m plear and i cid English The authors 
nie well known as among the foremost men of their several de- 
paitments ; and their names form a ready antee for the high 
character of the books. Subjouned 15 a a lat ol those manuals 
that have already appeared, with a short account of each. Others 
are in active preparation; and the whole will constitute a 
standard series specially adapted to the requirements of beginners, 
whether for private study or for school instruction. 


ASTRONOMY. — By the Astronomer 
ROYAL.-POPULAR ASTRONOMY. With [lhstratiosn By G B. 
AIRY, Astronomer Royal. Sith and cheaper Editon 18mo cloth gs Gy, 

T OE which are intended “to evpl-un to tn- 
telligent persons the prmerples on which the instrumorts of an 





ASTRONOMY. 3 ELE- 


MENTARY LESSONS in ASTRONOMY. With Coloured Diagram of 
tho Spectia of the Sun, Stars, and Nebulm, and numerous Iostranons. By 
J NORMAN LOCKYER, F R $. Fifth Thousand. 18mo. sr Gg 


pparent Klovements of the Heavenly 
. Laght, the Telescope and Spectroscope 

Apparent Places of the ea ‘Bodies; the Real Distances and Diman- 

pons, Univeral Granteuon most Selen asronomien] discoveries 


are incorporated 


UESTIONS ON LOCKYER’S ELE- 


MENTARY LESSONS IN S TEON FOR SCHOOLS By J. 
FORBES-ROBDERTSON 18mo ts 


PHYSIOLOGY.—Professor HUXLEY’S 


LESSONS m CLEMENTARY PHYSIOLOGY. With numerous Nios- 
trauons, By T H HUXLEY, F Eanes Professor of Natural History in the 
Royal School of hiner Twelfth rémo, cloth 4s Ge. 
This book describes and REA in a senes of graduated lemons, the 
ples of oer Physiology ; or the Structure and Eoncnoas-of the 
geveral view of the sub 


Sensations nod Sensory Organs of Sight , 
Sensatiom with ona another and in apa Smtes of 


Nervous § and Innervation , Histology. or the Minute Structure of the 
Tissues A Tabl a of Anatomical and Phyxologwal Constante n appended 


QUESTIONS ON HUXLEY’S PHYSIO- 
LOGY FOR SCHOOLS. DyT ALCOCK,AID 18mo, 1 6¢, 


BOTANY. — PROFESSOR OLIVER’S 


LESSONS IN ELEMENTARY BOTANY Wah naarty Two Hundred 
IWustiauens By RANIEL OLIVER, FRS, FLS Seventh Thousand 


18mo, cloth, 4: 6a 

Ss Ce er Elements of Botany an Professor 
EHenslow's plan of Types and by tho use of Schedules. sal Boe 

empLracing the Elements of Structural and Ph o gical 

introduce us to the methodical study of the Onginal s ‘The œn 
cluding chaptcs ere entitked, ‘‘ How to Dry Pianta,” and ‘ How to descr be 
Plants" A vahmble Glomary u appended to the volume. In the 
tion of this work free use has been made of the manuscript materials maera ot the 
late PROFESSOR HENSLOW 

CHEMISTRY. — Professor ROSCOE’S 
LESSONS IN ELEMENTARY eS INORGANIC AND 
ORGANIC ay HENRY ROSCOE, FR Professor Chemistry in 
Ovens College, Manchester. With Road Ilustranons and Chiomo- 
Litho of the Solar Spectiom, and of the Alknhes and Alkslme Earthy 
New Edivon Trenty-fiat Llhousend 8mo cloth gs tw 


Tt has been the endeavour of the author to arrange the most important 
facts and puinciples of Modem Chametry m a plam but conas amd scenufic 


purpose of fa 
subgect, a senes of evercises and questions upon the lessons have been added 
The metric system of wright and measures, an a Le 
metric scale, are used throughout the work The new adinon, bemdes ac 
woodent’, contame many additions and improvémenty, and includes he 
Ghost important of tho Iniest discov enics. 


a 


MACMILLAN & CO., LONDON. i 


a ee a A 


Second Edition, with the most rocest Ducoreries and Additional 
Hustratons, 


ROFESSOR ROSCOE'’S “SPECTRUM 
Rear * Lectures delir erod in 1868. With Appendices, Chiomp tho. 


pbs, Mapa and i laa a i Ilustranons, Aodmm 8vo sais Second 
dena $ [Nearly ready 


[Vesiiettster Review —~"' The lecines themelres fornnh a most admir- 
able elementary treatrve on the subject, whilg by the ae In appendices 
to each lecture of eatracts from the most important shed memoirs, the 
a aaa a a for advanced stu- 

ents 


AN ELEMENTARY TREATISE ON 


THE PLANETARY THEORY Wih a collecnon of Probleme Ry 
C H.I CHEYNE, ALA. Crown vo doth Gr. Gf 


THE EARTH’S MOTION OF ROTA- 
TION. ByC H H CHEYNE, M A Crown8vo gs 67 


The et ot this work cons sts of an application of tho method of the 
varranon of elements to the problem of rotanon. In the econ! 
put the general rotation are applied to the parnculer cass of the 


ON A METHOD OF PREDICTING 


TY GRAPHICAL CONSTRUCTION OCCULTATIONS OF STARS 
BY THE MOON, AND SOLAR ECLIPSES, FOR ANY GIVEN 
PLACE ‘Together with more Rigorous Methods of Reducton rN ca Accu 

rate Calculatron of By F. C PENROSE, FRA With 
Charts, ‘Tables, ie qt as 


By Q. B. AIRY, Astronomer Royal. 


ON THE ALGEBRAICAL AND 


NUMERICAL THEORY OF ERRORS OF OBSERVATIONS AND 
baer COMBINATION OF OBSERVATIONS Crown Svo. cloth, 


UNDULATORY THEORY OF OPTICS. 
Designed for the Use of Students in the Univermry. New Edition, Crown 
8ro cloth, Gr ág, 

The plan of this tract has been to Include those phenomena only n hich 
adm.t of micniation, and the unrestigntions are applicd only to phenomena 
which actually have been obserred. 


ON SOUND AND ATMOSPHERIC 


VIBRATIONS Wih the BMathemanucal Elements of Muse -~Dengned 
for tha Use of Students of the Umvermty. Crown 8vo gs. 


By HUGH GODFRAY, M.A. 


A TREATISE ON ASTRONOMY, for 


the Use of Colleges and Schools Dy HUGH GODFRAY, ALA, Matha- 
mancal Lecturer at Pembroke College, Combndee. 8yYo, cloth. zar Gf 


AN ELEMENTARY TREATISE ON 
THE : LUNAR THEORY, with a Bref Sketch of the Problem up to the 
time af Newton. By HUGH GODFRAY, AL A. Second Editson, rev isad, 
Crown 8vo. cloth. sr. Gad, 


A TREATISE ON ATTRACTIONS, 
LAPLACE’S CTIONS, AND THE aera OF TILE EARTIL 
hee? Reeds ees or Archdoacon of Ca! cutta, author of ‘* Lhe 
dee of Alochancal Philosophy.” ‘Third Edinon. 
Crown 8ro aie Ga, sae 
The anthor’s chief demgn in this treatise [to give an answer to tho 
quesilon, * Has the Earth ecqumred ity promnt form trom being onyinally in 
a dnid smite?” 


THE ELEMENTS OF MOLECULAR 


BIECHANICS. By JOSEPH BAYMA, SJ, Professor of Philosophy, 
Stonyhurat College. Demy 8yo doth Ios 


CAMBRIDGE COURSE’ OF ELE- 


MENTARY NATURAL PHILOSOPHY, for the Degren of BA 
compiled by J. C SNOWBALL, ALA , lato Fellow of St. John’s 
Fifth revied and and for the Aliddle- 
Gee hanes te HOAIAS LUND, BD, late Fellew and Lectuier 
os Editor of Wood's Algebra, &c. Crown ro cloth, 
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Opticians to HRH. the lags Prince Consort, the Royal Family, and Her Majyestys Hopie aud Indian Governments, 


BUCKINGHAM 
Obearratorres, Equatorial and all other 


WORKS, YORK. 
EEE Vaca: 


e ae Cold E descriptions of Telescopes, Astronomice] CI 
Band Ancross, &c , manufactured by T COOKE and SONS, may bo had on’applicatiog to the Works. 


BOOKS FOR COUNTRY GENTLEMEN, PLAN- 
TERS, GARDENERS, &c. 


Now ready, the followmg Works. 


Trees and Shrubs for English Plantations. 


of the most Ornamental, Natrve and Foreign, 
Open Afr in oor Climate, with Classified 
under the beads of Sad, Form, Colour of F 


cael 
Season of Æo , &c, for the Appian, 
Semira of Poonia a O T Gyo. 
II. 


Alpine Flowers for English Gardens. 


Explanation of the Pnnciples on which the Exquate Flora of Alpine Coun- 
be to Perfection in all Parts of the Brith Islands, with 
a The ees ia Artifictal, and containing 


ree 
ove one SON, F ESA S, Crown Jro, tas, 


' The Parks, E ack: and Gardens of 
Paris, described and considered In relation to thewents of our own overa owded 
towns and cities By W ROBINSON, FLS. With 4co [hmtrations Sro 
18s, 

IF. 

Plain Instructions in Gardening. With 
Directions and Calendar of ions for every Month In the yoar By 
Mrs. LOUDON. Aighth Esila, Woodcuts. Fcap Sro. ge Ge. 


y 


A Geographical Handbook of all the known 


FERNS. Wnh Tables to show thar Dutnbuton By K. AL LYELL 
Post ro. 7r, Gal. 


VI, 
Beet) Sare the most ost Expedi 
Method, whether great excellen 
pire DDS and BENDS for those who ibe the D 
HUTCHINSON. Fenrik Editen, Woodents 


JOHN MURRAY, Albemarie Street. 





Just pubbshed, price re. 


As Regards Protoplasm in Relation to 


PROFESSOR HUXLEY'S ESSAY ON PHYSICAL BASIS OF 
LIFE. By JAMES HUTCHISON STI 


NG, FRCS, LLD. 

“ae Huxley's has been sibmitted to a but cheer and 
aan iy ea philosophical cruca by Mr. J E. J ose excellent 
treaties very to atudy.”-— 


Nes Mi ay Vi Abie rr sce y readers 
Drv Liami Boule in ic Raitied of his“ Pretedlate.® ste. 
WILLIAM BLACKWOOD & SONS, Edinburgh and London. 
Eleventh Year qf Publicetion. Ga tie ah f oid meei 18. 6d, per 
anmim, posi fee, single copies, 14, oach. 


The Chemist and Druggist ; a Jousnal of 
the Trade and Soence of | mmber Editorial 


centains 

Notes on Topics mterosing to and Mela 
men, Orryinel Articies -known titers ; Special Reports 
ine Bice a Peart of Great Boegin, and of other 
ee ee ee eee es eo of 
Progress ’ y , 
Dhustrated fe a Invenhons/and Trado Norelises, 

$ sell yg weed tere : Descriptive of Patents, Notes 
and Queries; Trade Memorendd, and Price Lets, and 
di Pr Meas af the an Students, a number of 
Canica, “Piywcal ead. Actimsecel P are provided Ina 
department entitled the § Corner for ” and two or mors 
prirea m the shape of pclentific books are a to saccesefil 
each portals of eninent pharm 
caste aro rested 


Pubbshing Office, Colonial Buildings,44A, Cannon Street, EC. 


Bediord Street, 


Lists of 


tious Cer- 
and r E 


Ga m 


wh mformed that the Second Part 


CHEAPER EDITION OF HERSCHEL’S METEOROLOGY. 
Just published, m fcap Svo., cloth, price 3e. bw, 
a Meteorology: By Sir J. F. W. Herschel, 
, KH 


J Of WOOT, 
Seasons, Soow, Sun, Temperature, Thunder, Tides, Vapour, Wind, &c. 
Sica a ele è 


By tha Samo, Third Edmon, crown bro., cloth, price sr., 


M Sn so Land, Geography of the Globe. 
See, the Land, Rivers, Springs, Caves, Plains, 


Con- 
Thunderstorms, H 
oe Salt, Coal, Bei pear ipa, Panin A Aumals, F 


Botany, by J. H. Balf Balfour, M.A., M.D., 
Profemecr of Botany in the Unrvernty of Edinburgh. 
CLASS-BOOK OF BOTANY. 6vo. pp. 1,114, with 2,800 Llustrations. 
New edition (third), price ars, [Nearly ready. 
eae AER Crown &vo. pp. poo, with Seo. Tlvstrations, 
price ies. 
OUTLINES OF BOTANY. pee are Gk 


BOTANIST'S COMPANION. Crown Bro as. Gd. 
ELEMENTS OF BOTANY. With 497 Ilnstrations, price 3s. 6d. 


EDINBIRGH: A. & C BLACK. LONDON: LONGMAN & CO. 


THE SUNDAY LECTURE SOCIETY. 
To ce sone for the dalrvery on Sands 


the delivery cleewhers, of 
telnet er moral, smear? 
Wane tke ie ing of mankind 
AS RIES OF EN ECLURES ON SUNDAY EVENING 
AT SP GEORGE'S HALL, E PLACE, Commenang Surda 


yenig, iByo, at 
wa | Apa a4 —J Syeda ER, Ee , 'ERS, ERAS, on ‘' The 
to use- 
his exparience epphcation 
May 1.—JAMES GLAISHER, Ey, PRS, FRAS, on “Rain. 
How How measured Its amount and uses considered ” 
&.—HENRY pear Fan, on “The of Infectious 
Disewa, ilhistrated by ths Samiry Meesures enforced m tho Chy of 
S ace (Edinburgh University), an « Socrates: 


LEWIS CAMPBELL, MA, Orm (St 
Andrew's Univerrty), on “The ideas of the ancient Grooks respecting death 


“ Apcant Tos M 


„Jaag. B HODGSON. Ee Esq, LL.D 
ta:—W. B. HODGSON, Es., LL.D., on the 
* Volcances ” 


—DAVID FORB Som, ae WD ERS, PLI, on 


—T. See 
G Joly ee ALLEN D GRA RAHAM A ALA. Oxon, on “ Man’s Cruelty 


Memberw Annual Tickets (reserved seats) £1. Tickets for the serien ot 
Kleven Lectures: to reserved sakiz yr. the 
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“The Writings ‘or 


a ent at the Door, Ono Smiling i Threspence Tiokots 
obtained of the Hon. Treasurer, Wa y Demre Esq, 14, 
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PHILOSORHICAL TRANSACTIONS | 
Fellows of the Royal Society are 


TRANSACTIONS, Val for the nant : Sabet ead 
Im ow 
ready for delrvery on the Office of the Sonny da a oren 
House, daily, betw orn hours of PREA 
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Amintan: Secretary 
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WHAT IS ENERGY ? 


io is only of late years that the laws of motion have 

been fully comprehended. No doubtit has been known 
since the time of Newton that there can be no action 
without reaction ; or, in other words, if we define momentum 
to be the product of the mass of a moving body into its 
velocity of motion, then whenever this is generated in 
one direction an equal amount is simultaneously gene- 
1ated in the opposite direction, and whenever it is destroyed 





. m one direction an equal amount is simultaneously de- 


stroyed in the opposite direction. Thus the recoil of a 
gun ig the appropnate reaction to the forward motion of 
the bullet, and the ascent of a rocket to the downrush of 
heated gas from its orifice; and in other cases where the 
action of the principle is not so apparent, its truth has 
notwithstanding been universally admitted. 

It has, for instance, been perfectly well understood for 
the last 200 years that if a rock be detached from the top 
of a precipice 144 feet high it will reach the earth with 
the velocity of 96 feet in a second, while the earth will in 
return move up to meet it, if not with tho same velocity 
yet with the same momentum, But inasmuch as the mass 
of the earth is very great compared with that of the 1ock, 
so the velocity of the former must be very small com- 
pared with that of the latter, in order that the momentum 
or product of mass into velocity may be the same for 
both. In fact, in this case, the velocity of the earth is 
quite insensible and may be disregarded. 

The ald conception of the laws of motion was thus 
sufficient to represent what takes place when the rock is 
in the act of traversing the air to meet the earth; but, on 
the othe: hand, the true physical concomutants of the crash 
which takes place when the two bodies have come together 
were entirely ignored. They met, their momentum was 
cancelled—that was enough for the old hypothesis. 

So, when a hammer descends upon an anvil, it was con- 
sidered enough to believe that the blow was stopped by 
the anvil; or when a break was applied to a carnage-wheel 
it was enough to imagine that the momentum of the 
Carriage was stopped by friction. We shall presently 
allude to the names of those distinguished men who have 
come prominently forward as the champions of a juster 
conception of things, but in the meantime let us consider 
some of those influences which served to prepare men’s 
minds for the reception of a truer hypothesis. 

We live in a world of work, of work from dia we 
cannot possibly escape; and those of us who do not 
require to work in order to eat, must yet in some sense 
perform work in order to live. Gradually, and by very 
slow steps, the true nature of work came to be understood. 
It was seen, for instance, that it involved a much less ex- 
penditure of energy for a man to carry a pound weight 
along a level road than to carry it an equal distance up to 
the top of a mountain. 

It is not improbable that considerations of this kind 
may have led the way to a numerical estimate of work, 

Thus, if we raise a pound weight one foot high against 
«the force of gravity we may call it one umt of work, in 
which case two pounds raised one foot high or one paund 


raised two feet high would represent two units, and so: pereo e a 
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on. We have therefore onl} to multiply the number of 
pounds by the vertical height in feet to which they are 
raised, and the product will represent the work pne 
against gravity. The force of gravity being very nearly 
constant at the earth’s surface, and always in action, is 
a very convenient force for this purpose; but any other 
force, such as that Se spring, would do equally well to 
measure work by. .Generalising, we may say, the space 
moved over against a force multiplied into the intensity of 
that force will represent the guantity of work dons, So 
much for the definition of work, and it is necessary to 
know what work is before proceeding to define Energy. 

Now what does the word Energy really mean? Inthe 
first place it does not mean force. 

Two substances may have an intense mutual attraction, 
in virtue of which they form a very intimate union with 
one another; but when once this union has been consum- 
mated, although the force still continues to exist, the com- 
bination is singularly deficient in Energy. Nordoes Energy 
mean motion, for although we cannot have motion with- 
out Energy, yet we may have Energy without motion. 

By the word Energy ts meant (he power of doing work, 
and the energy which a labouring man possesses means, 
in the strictly physical sense, the number of units of 
work which he is capable of accomplishing. 

This is a subject which at this stage we may attempt 
to illustrate by reference to a very different department 
of knowledge.* 

The analogy which we shall venture to institute is 
between the social and the physical world, in the hope that 
those who are more familiar with the former than with 
the latter may be led to perceive clearly what ıs meant 
by the word Energy in a stnctly physical sense. Energy 
in the social world is well understood. Whena man pur 
gues his course, undaunted by opposition and pnappalled 
by obstacles, he is said to be a very energetic man. 

By his energy is meant the power which he pos- 
gesses of overcoming obstacles ; and the amount of this 
energy is measured (in the loose way in which we measure 
guch things) by the amount of obstacles which he can 
overcome—the amount of work which he can do. Such 
aman may in truth be regarded as a social cannon-ball. 
By means of his energy of character he will scatter the 
ranks of his opponents and demolish their ramparts. 
Nevertheless, a man of this kifd will sometimes be 
defeated by an opponent who does not possess a tithe 
of his personal energy. Now, why is ‘this? A reply to 
this question will, if we do not mistake, exhibit in a 
striking manner dhe lkeness that exists between the 
social and the physical world. The reason is that, although 
his opponent may be deficient in personal energy, yet he 
may possegs more than an gquivalent in the high position 
which he occupies, and it is simply this position that 
enables him to combat successfflly with a man of much 
greater personal energy than himself. If two men throw 
stones at one another, one of whom stands at the top 
of a house and the other at the bottom, the man at 
the top of the house has evidently the advantage. 

So, in like manner, if two men of equal personal energy 
contend together, the one who has the highest social 
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“position has tho best ae of succeeding. For this į is sielyencagh to be one of a series, and we cafnot pre- 


high position means energy under another form. It 
means that at some remote period a vast amount of 
pefSonal energy was expended in raising-the family into 
this high position. The funder of the family had, doubt- 
less, greater energy than most of his fellows, and spent it 
in raising himself and his family into a position of 
advantage. The personal ‘elementemay have long since 
disappeared from the family, but not before it had been 
transmuted into something else, in virtue of which the 
present representative & able to apcomplish a gteat deal, 
_ owing solely to. the high position which he has- acquired 


through the efforts of another. We thus*see that in the, 


social world we have what may aur be termed pro adds 
of energy, namely :— 

1, Actual or personal energy. 

2, Energy derived from position. : 

Let us now again turn to the physical world. In this, 
as in the social world, it is difficult to ascend. The force 
of gravity may be compared to that force which keeps a 
~man’ down in the world. Ifa stone be shot upwards 
with great velocity, it may be said to have m it a 
great deal of actual energy, because it has the power 
of doing useful work or of overcoming up to a great 
height the obstacle interposed by gravity to its ascent, 
just as a man ‘of great energy has the power of over- 
coming obstacles. But this stone as it continues to 
mount upwards will do so with a gradually decreasing 
velocity, until at the summit of its flight all the actual 
energy with which it started will have been spent in rais- 
ing it against the force of gravity to this elevated position. 
It is now moving with no velocity—just, in fact, beginning 
to turn—and we may suppose it to be caught and lodged 
upon the top of a house. Here, then, it remains at rest, 
without the slightest tendency to motion of any kind, and 
we are led to ask what has become of the energy with 
which it began its flight? Has this energy disappeared 
from the universe without leaving behind it any equiva- 
lent? Is it lost for ever, and utterly wasted? But the 
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answer to this question must be reserved for another: 


article, BALFOUR STEWART . 





` LEGISLATION AND NATURE 


T HE effect of Legislation upon Nature is one of those 

j -reaching subjects which men are only just begin- 
ning to-investigate in a practical spirit. It is, of course, 
only a minor branch of the larger question of man’s in- 
fluence upon ail external hfe and forms, but it has its 
special attractions, nevertheless, and may be pursued to 
advantage as an independent study. Incidentally,” it illus- 
trates many other problems. The diminutiveness of the 
Hindu cow, for example, mgy be due as mach to the 
legislation which has made the domesticated animal sacred 
as to the nature of the dumate of Hindustan. It is quite 
' poasjble the oxen of this country would not have exhibited 
such a variety of forms and sizes had we selected one 
species and made itesacred some two or three thousand 
years ago. Take, again, the subject of maritime canals, 
which is now in its infancy. The Suex Canal has not 
existed long enough to have had any appreciable effect, 
either in modifying the coast-lines of the Mediterrancan, 
or in are eee of marine species; but it 
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dict what may be their effects. The diversion of the' 
Nile may prove a serious matter, and now the Darien 
scheme has revived, a great impetus has been given to 
speculation, so that an -ingenious projector has actually 
sketched a canal which should unite the Bristol Channel with 
the English ChanneL Two more illustrations may suffice 
to make my meaning clear. Thére seems little apparent 
connection between woods and national greatness, but, 
nevertbeless, the relation is a real one. When Spain lost 
the empire of the seas, she Jost it from two causes—im- 
poverished finances, due to a speculative trade in precious 
‘metals, and want -of woods to ‘build her ships. Her 
“people hid a foolish prejudice against trees, and an arid . 
climate and reducéd shipbuilding were the results, From 
Dantzig to Pillau once stretched -a thick pine forest. 
When King Frederic William I. was in want of money, 
one Herr Von Korff recommended its destruction. The 
experiment was a financial success, but the State was 
injured by it, As Wilibald Alexis states, “the sea-winds 
rushed over the bared hills; the Frische Haff is half 
choked with sand ; the channel between Elbing, the sea, 
and Konigsberg f endangered ; and the fisheries in the 
Haff injured. The operation of Herr Von Korf brought 
the King 200,000 thalers. The State would now willingly 
expend millions to restore‘the forests again”? 

Neither directly nor indirectly, in fact, can we touch 
nature by our laws, without beginning a new chain of 
causes, the end of which we cannot foresee. The con- 
sequences of human volition are always a little wo nder- 
ful. When the treasures of Thorwaldsen were packed up 
in Rome, it was not dreamed that new plants would be 
conveyed to Copenhagen in the grasses of the Campagna, 
any more than Clusius, the first European writer who 
mentions the potato, could possibly foresee that half the 
miseries of Ireland would spring from its exclusive culti- 
vation. What we owe to our game-laws, again, is a 
boundless subject which might be investigated by a 
naturalist with profit. 

My immediate purpose, however, is—strange as it may 
secm—with Mr. Lowe and his Budget. He deserves to 
be styled ‘a real friend to the farmer, though ap- 
parently he has only given him a restricted use 
of germinating barley. Readers of Darwin will’ re- 
member how he traces the connection between the num- 
ber of cats in a given locality, and the number of humble 
bees, and the abandance of red clover and heartsease. 
Well, Mr. Lowe’s Budget starts a similar House-that-fack- 
bilit The freedom of firearms from taxation affects 
their number in any district, the number of guns deter- 
mines the number of our small birds, and the number of 
our small birds affects the immunity of our fields from 
grasshoppers, cricket-moles, beetles, locusts, alugs, &c. 
Mr. Lowe was concerned for the security of life, for the 
prevention of early quasi-poaching habits, but his 1%. tax 
may effect a revolution all the same. It is no longer a 
secret, that wherever a persistent warfare is carried on’ 
against small birds—against martins, blackbirds, spar- 
rows, larks, &c,—vegetable life is sure to suffer. In the 
Isle of Bourbon, as M. Michelet tells us, the martin was 
exterminated, and a plague of grasshoppers followed ; in 
Hungary, the sparrow was proscribed, until this valiant 
militia of the fields had to be recalled; in the neighbourhood 


Aprit 28, 1870] 


of Rouen the blackbird was shot down without mercy, and 
* many a meadow’s turf could be rolled up like a carpet; and 
in this country we had, until lately, our sparrow clubs,which 
paid for little victims at so many a dozen, just as two or three 
hundred years ago some of our pious churchwardens used 
to purchase hedgehogs of truant schoolboys in the rural 
districts, a lamentable increase of pestiferous insects being 
the consequence. TheRev. Charles Kingsley gives us a 
more recent example. In Trinidad, the free negrohas been 
banging away at the small bids, partly for his own plea- 
sure, and partly to supply the London markets and our 
ladies’ hats. What has been the consequence? “ Already 
the turf of the savannah, or public park, close by, is being 
, destroyed by hordes of mole-cnckets, almost exactly like 
(strange to say) those of our old English meadows; and 
unless something is done to save the birds, the canes and 
other crops will surely suffer in their turn. A gun-licence 
would be, it séems, both unpopular and easily evaded in 
a wild forest country. A heavy export tax on bird-skins 
has been preferred” (Good Words, April). A single pair 
of swallows, says M. Michelet, cany every week to the 
nest 4,300 caterpillars or coleoptera. The blackbird is 
& notorious insect-cater, and consumes hundreds of 
imperfect insects every day, to say nothing of worms and 
slugs. The common sparrow is a-vivacious feeder, and 
somewhat dainty withal, but it makes great havoc with 
young worms and soft insects, All our field birds, in short, 
troublesome and non-melodious as many of them are, nd 
us of millions of fast breeding insects which would other- 
wise do incalculable injury to our vegetation, and could 
not well be destroyed by artificial means. Indeed, we dis- 
turb a natural arrangement when we step in and decimate 
a predatory class without also destroying their victims, 
and therefore it 1s gratifying to find Mr. Lowe putting a 
check upon amateur sportsmen, who bang away, reckless 
of consequences either to themselves or others. A little 
time ago we agreed to protect our sea-birds, because we 
found they showed us “schooling” fish, and warned our 
seamen from dangerous rocks in misty weather. This 
time our legislation is less direct. We have not hada 
select committee on the sparrow-—there are plenty of 
chatterers in the House of Commons who might be “sat 
upon” to advantage ; we have not even anticipated a 
Ministry of Agriculture by investigating the sources of 
injury to growing crops; but we have been moved by 
social advantages, and the bright-eyed broods of field and 
wood wil] profit by our sense of security and our desire to 
equalise taxation, 

A word on another topic. The rating of woods #hd 
plantations is threatened. It is part of the very question 
I have so hastily touched upon. Wherever farms are 
very bare of trees, insects always abound. The locust and 
the grasshopper delight in the plain, whilst the smaller 
insects thrive in the young woods that give shelter to their 
enemies, If we do anything to diminish the planting of 
trees, we shall increase our insects and also dry our 
already impoverished soils, We are protecting salmon— 
why should we not protect our woods, and with them our 
birds and our crops? Dean Stanley notes that Jewish 
tradition ascribes to Joshua certain useful regulations as 
to woods—the grazing of cattle therein, the cutting of 
sticks, and the preserving of thinly-planted trees. There 
was wisdom inthem all Watch a bare and a wooded hill 
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on a cloudy day, or a well-wogded farm in a dry sumntfer, 
and you will see a difference which need not be described. 
Disafforesting threatens to become as common in the 
nineteenth as enclosuring was in the sixteenth cently. 
Are we wise to hasten it? T 

E. GOADBY, 
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DR. YELINEEK ON METEOROLOGICAL 
; OBSERVATIONS 


Anleitung sur Austellung weteorologischer Beobachtungen 
und Samnilung von Hiulfstafeiu. Dr. Carl Jelineck, 


-Ro gvo. 193, with 17 figures. (Vienna, 1 
there ahlim and d Noale a S 
COMPARISON between the instructions of M. Carl 

Kreil, the late director of the Austrian Central Office 
for Meteorology and Terrestrial Magnetism, and those now 
issued by his successor, demonstrates steady and sound 
progress in practical meteorology. M. Kreil had to sow 
his seed on uncultivated soul, and was only partially sup- 
pled with the more modern implements of cultivation; 

Dr. Jelineck, on the contrary, has had before him the 

successive results of nearly a quarter of a century, and 

has profited by the vast experience gained from the 
correspondence carned on during that time between the 
central office and the numerous stations, distnbuted 
over the wide geographical area of the Austrian empire 
with its stnking physical contrasts. No wonder then, 
that Dr. Jelineck’s work, which the author modestly 
calls “a guide to meteorological observations, with par- 
ticular reference to the stations in Austria and Hun- 


-pary,” has developed, under his hands, into an excel- 


lent manual of practical meteorology, which will prove, 
in many respects, most valuable to the observers of every 
country. In the instructions of his predecessor such 
important subjects as the employment of the aneroid and 
marine barometers, and of the maxamum and minimum 
thermometers, are not discussed at all, and little attention 
is paid to a rigid reduction of the observations, 

The introductory part of the present work treats on the 
following subjects: general organisation of the system of 
meteorological observations in Austna and Hungany; 
conditions for establishing new szations ; regulations for 
the official correspondence through the post and telegraph 
offices ; local requirements and instrumental equipment 
of stations, with a precise staterfent of the necessary 
expenditure ; a list of the most recent and important 
works on meteorology published in Germany, England, 
and France; hours of observation and means for deter- 
mining the true losal mean time. 

Ther follows a concise and clear description illustrated 
by excellenf figures, of the different kinds of barometers 
and anerojds, a discussion of their relative advantages 
and defects, and an exposition of the,principal formule 
used in the reductions of the 8bservations, with well- 
selected examples fully worked out, for those observers’ 
whose mathematical knowledge is deficient. It appears 
that the form of barometer mostly inguse at the Austrian 
stations, is that in which there 1s no provision for adjusting 
the zero of the scale to the fluctuating surface of the 
mercury in the cistern. Hence, only one displacement 
of the index is made for every observation, viz, that at the 
upper surface of the mercurial column,* This is undoubt- 

+ Ps j . 
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edy an advantage, for the lower adjustment requires 
always great nicety in the observer, and is, in some kinds 
of light, really difficult; but the advantage is, in’ our 
offinion, more than counterbalanced by the complexity 
of the reductions neces@ary for the instruments, which 
obviously require an additional correction for the change 
of level in the cistern. 


The thermometers, maximum afd minimum, dry and 
wet bulb, are described ip the same exhaustive manner, 
and the best methods are discussed for obtaining trust- 
worthy observations on the temperature of air, springs, 
rivers, and soils; the tension of the vapour of the atmo- 
sphere, and hence the relative humidity of the latter. Dr. 
Jelineck erroneously states on page 41 (foot-note No. 4), 
that the mean temperatures in England and Scotland are 
solely derived from the readings of the maximum and 
minimum thermometers. It is quite possible that in 
former years such observations, for want of better ones, 
were made the basis for deducing the mean temperature 
of some localities ; but, as far as we are aware, these are 
exceptional cases, and the daily and annual mean tem- 
peratures are everywhere in this country`derived from 
daily observations at fixed hours, 


The remainder of the work comprises chapters on tain- 
gauges, the direction and force of wind, anemometers, 
the amount and form of clouds, the direction of upper 
currents, thunderstorms, optical phenomena of the atmo- 
sphere, orone observations, and finally, the best methods 
for deducing from the observations the most probable 
annual mean results. Although the author shows him- 
self, on the whole, well acquainted with what has been 
done in this branch of physical science beyond Germany, 
some of the chapters alluded to appear defective, A great 
deal of scientific knowledge and mechanical ingenuity 
have been brought to bear ın this country on many of the 
subjects just mentioned, and our observatories, both public 
and private, are now supplied with instruments for different 
“purposes, with which those described by Dr. Jelineck will 
bear no comparison ; indeed, his instructions with reference 
to them, show that very little advance has been made in 
this respect from an almost primitive state: and if we.con- 
sider what use is being made in this country of photography 


for obtaining continuous records of the principal atmo~ 


spheric phenomena, and how well founded our hopes are 
thus, at last, to obtain an insight into the great laws which 
must regulate these phenomena,—we cannot but regret 
that the wide experience and profound knowledge of 
continental meteorologists should remain unsupported by 
the invaluable assistance of our modem appliances in 
their scientific investigations. The attentive “reader will 
nevertheless find treasures even in those parés which fall 
short of our expectations, for every page is replete with 
most valuable hints, instructiens, and suggesti@ng, derived 
from long and extended experience. 
. The second part consists of very numerous and highly- 
valuable auxiliary tables, some of which, especially those 
referring to hypsometrical observations, we do not regol- 
lect to have met betore in such a compact form. 

No allusion whatever is made to solar radiation and 
atmospheric electricity, two meteorological elements the 
importance of which is rising more and more in the esti- 
mation of all thought meteorologists. 


¢ 
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We learn with satisfaction that the metrical s@stem will 
shortly be introduced in Austria and Hungary, and that ° 
in future the Centigrade scale will be made use of in the 
meteorological observations. B. L. 





, OUR BOOK-SHELF 
The Home Life of Sir David Brewster. By his 
Daughter, Mrs, Gordon. . 
WE like this book. Itis notoriously difficult fora near 
relation to write a truthful vera y, but Mrs. Gordon 
has done her work with great ability, taste and judgment. 
To most readers, the family details at the beginning will 
be of little interest, but as the Lfe advances the interest 
ws. The book is essentially what its title imports, 
it pictures Sir David as a man rather than as g- 
osopher ; yet his daughter tells us much of when and 
foe his literary and scientific work was accompljshed, 
and gives us lively anecdotes both of himself and of 
many of his contemporaries. In one chapter she analyzes 
his mental characteristics, and while A PEATE S his 
imperfections, she shows that much which appeared 
inconsistent ın his actions arose from an S a dual 
nature, the continuation of a impulsive 
temperament, with a scientific habit of mea eae In 
another, she traces his religious history, and we see his 
advance from a somewhat cold and rigid Sa to a 
living and happy faith, when without materially chan 
his own opinions he was ready to sympathise with good 
men who differed from him. Those who are 
acquainted with the multitudinous optical ep of 
Brewster, will enjoy a glimpse of him at work among 
erie often extemporised from corks and bits of 
and glass, meanwhile ind in a low purring 
whi e of satisfaction, and those who remember him 
ony as a Nestor in science with furrowed features and 
snowy hair, describing his discoveries, or declaring his 
convictions in clear vehement | will like to 
know him also as the head of a family, and the principal 
of a university, a politician, and a writer of reviews, 
high distinctions, and promoting valuable 
institutions. But we can only just indicate these things, 
and must refer to his daughters book for details about 
the dawn full of promise, the brillant noonday, and the 
beautiful sunset af his life. 
J; H. GLADSTONE 


On the Rotation of the Embryogs of. the Frog within 
the Ege. By Dr. S. L. Schenk, Pfluger’s Archiv. 
1870, ff Jahr, Heft 2 and 3. 

IT is well known that the embryo of the frog exhibits 
remarkable movements of rotation, the direction being in 
opposition to that of the movements of the hands of a 
watch, supposing the observer to be looking vertically 
down upon the instrument, and that the head of the 
animal is directed away from him. These movements 
cqntinue ean interruption, and may be watched for 
hours together. They vary considerab ae a 
a series of observations made by Dr. Sencet ab 
that the rotation was effected in from five noes Z 
thirteen seconds to twelve minutes ahd two seconds. It 
has not been accurately ascertained when these move- 
ments commence, since in the earliest stages of develop- 
ment the surface of the egg is ın close contact with the 
capsule, and it is only after some water has been imbibed 
that the two are se ed, but Dr. Schenk shows that 
they result from the presence of ciliated cells on the sur- 
face; first, because can be demonstrated with the 
microscope ; secondly, because they can be accelerated 
by the application of moderate heat, which is well known 
to render the movements of cilia more rapid, and thirdly, 
because they can be arrested almost instantaneously by 
the action of weak acids, which are known to operate in 
the same way on ciliary movements, 
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Des Rach Humanes ou Eléments D' Ethnographie. Par 

f . J. D’Omalius D’Halloy. Pp. 157. 1869. (Wil- 
ams and Norgate.) 

THE author of this treatise divides mankind into 
five races, distinguished by the colour of the skian—the 
white, yellow, black, brown, and red races—which he 
holds to be more reliable than either craniological cha- 
racter or linguistic affinyies ; adducing against the former, 
or Retzius classification, the observation of Brandt that 
in examining the crania of a large number of beavers he 
found great variations to exist ; whilst in regard to the 
classification founded on language, admitting that the 
consideration of language may prove of great service to 
ethnology, there 1s yet no identity between the two 
_sciences, He estimates the members belonging to the 
* several great religions of the world as follows: Chris- 
hanity 380,000,000, Mahommedanism 100,000,000, Bud- 
dhisma 500,000,000, Brahmanism 100,000,000, other reli- 
gions 120,000,000, making a total population for the world 
of 1,200,000,000, M. D’Halloy is unusually orthodox in his 
opinions, and defends Scnptural authority with more 
energy than of late years has a customary with anthro- 
pological savants. 


Studien aus dsn Institute fur experimentelle Pathologte 
in Wien aus dem Fahre 1869. Herausgegeben von 
S. Stricker, (Wien: Braunmuller.) 


THIS is another of those German local periodical 
ublications which disturb the minds and pockets of 
nglish readers, The time is evidently not far distant 

when a sumptuary law of publicahons will become a 

necessity in Germany. This, the first number of an in- 

tended series, is devoted to the histology and physiology 
of inflammation, and contains pa entitled, “ Expen- 
ments on Corneal Inflammation,” “On Cell Division in 

Infamed Tissues,” “On Endogenous Formation of Pus 

Corpuscles in the Conjunctiva of the Rabbit,” and others, 

in all nine in number, contributed by Stncker and his 

es with a prologue “On the Present State of the 
niammation Controversy,” and an epilogue “On the 

Effect on that Controversy of the Preceding Memoirs,” 

both by Stricker. One paper by Oecellacher, “On the 

Cleavage and Stratification of the en's Egg,” has only a 

general and indirect reference to inflammaton. 


Sketches of Life and Sport in South-Eastern Africa, By 
Charlies Hamilton, F.A.S.L. (London: Chapman 
and Hall. 1870.) 


WE do not understand with what object this book has 
been published. Of sketches of sport there are few, and 
none that can com in interest with the many excitin 
records of South African adventure in earlier books wi 
which we are familiai. The authors ideas on all subjects 
connected with natural history are of the vaguest, as 
where he says, “ The Struthionida# may comprise, yor 
what I kxow, other species besides those of the ostrich; 
a geologist would give the reader information on the 
possibility of these birds existing ın some analogous form 
centuries before the present formation of the globe!” Of 
sketches of life there are some, but with not much 

claim to novelty. That Mr. Hamilton succeeded in so 
far divesting himself of European prejudices as to submit 
to be carried to his bath by twenty buxom Kaffr girls, 
and after having been ducked by them ın the water (an 
operation which he found “rather agreeable than other- 
wise”), to be painted over with red earth, may be interest- 
a hi and his friends, but hardly to the general 
public. What becomes of the old crinolines ap from 
the fact that the ordinary costume of a r school- 
girl is a necklace and an outrageously e skeleton 
crinoline without any covering over it e wood- 
cuts are on a par with the letter-press, and would be a 
hideous disfigurement to any work of higher literary 


pretensions, 


LETTERS TO YHE EDITOR 


(The Editor does not hold himself responsible for opinions expressed 
by Ais Correspondents, No notice 13 taken of axouynBus 
commanicaliens. | ° 


Analogy of Colour and Music# 


I HAVE read with interest the letters in NATURE of 31st 
March, on the relation’ between the harmonies of sound and 
colour, and I wish to point out that the most important pnnciple 
of harmonising in colour is one which has no perallel or 
anal in sound, except only that, like the harmony of 
BO it has a mathematneal basis, I mean the Jaw that 
complementary colous harmonise with each other. The 
definition of complementary colours is, that any two colours which 
are complementary and of equal intensity, produce white when 
combined. In sound, on the contrary, there w nothing analogous 
to white, and consequently no relation analogous to that of 
complementaries. 

All posmble colours except white me colours of the spectrum. 
Black is only the negation of 
lowered white. Brown tinta, w to the eye appear unlike any 
of the colours of the spectrum, are ‘‘merely red, orange, or 
yellow, of feeble intensity, more or less diluted with white.” 
(Clerk Maxwell, Parlosophical Transactions, 1860) “One 
circumstance, however, must not be left unnoticed hee: 
namely, the difficulty of obtaining [that homogeneous 1¢d 
light which forms the transition between the violet and red of the 
ordinary spectium, and which can only be produced by the 
prism unde: remarkably favourable cicumstances (on a bnght 
summers noon). This outermost colour of the spectium, which 
may be equally well regarded as extreme red or extreme violet, 
I will call purple In pomt of fact, the transition 
from violet to red is just as continuous to the eye as that 
between any two other colours, though the lmit has not yet been 
fed by observation at which the same impression of colour 15 

roduced by a different duration of vibmtion.” (Prof. 
Caaan, P ical Magasine, April 1864.) 

The duration of vibration at the extreme of the violet end ot 
the vimble spectrum 1s about twice what it is at the extreme of 
the red end. Acco to Su John Herschel (Coed Words, 
August 1865), the vibrations at the extreme ends of the 
spectrum, number respectively 399,401,000,000,000 and 
$31,479,000,000,000 to the second; so that those of the 
extreme violet are a litle more than twice as numerous as those 
of the extreme red, and the power of vision extends through a 
little more than a large octave, 

With these facts before us itis scarcely possible to doubt that the 
principle of the octave 1s as tue of light asof sound, Any two 
notes, whereof the vibrations producing the one are exactly twice 
as numerous in the same time as those producing the other, arc 
in a manner recognised as the same note, the sae being the octave 
of the other. It isin the highest degree probable that the same 
is true of light, and that “the limit at which the same impres- 
sion of colour 1s produced by a different duration of vibration” 
is at the point where the vibrahons of the one ae exactly twice 
as numeious in the same ume as those ef the other. 

Independently of this speculation (which 1s not a new one), it 
is a fact of observation, and ıs indeed only a statement in othe 
words of the fact quoted above from Piof. Grassmann, that the 
order of the tints in the spectrum is recurrent, According to 
Prof, Grassmann, the order of the tints is the following :— 


ot Red. © | Amie. 
a. Prange. . Indigo, 
Yellow. 9. Violet 
4. Yellowish green. 10, ° 
5. “Green, ” Red again. 
Blaish green, P 


And he maintains, reviving Newton's theory, that every colour 


has its complementary ın the spectrum ;—the senes of comple-* 


mentaries being this :-— 
I. Red + bluish green = white. 
2. Orange + Amre = white. 
3. Yellow + indigo = white. 
4. Yellowish meen + violet = white. 
5. Green + parple = white. 
*The importance of the accom letter from Alr Murphy induces 
to reopen a aes which we bad conmdered Cloged , weeps also “so 


t, and grey ıs a subdued or 


> 
e 


If the order of the tints is it is ani another 
word for the same fact to sa regent it it only Aare: 
sags the colours of the naar stan trees 


rit Saal nts which are opposite, to each other shall be complemen. 


Grassmann’s results are pufely but they coincide 
gee eye the experimental determinations of 

Henro an of Clerk Maxwell. righ oe ag sea air aoa ate 

Gallon the cieae, vo (GF wulle panes © Minute. oe aloaag 

rer ea add 

stuffs will not give 

I now come to some remarks of my own on the theory of 

complementaries. 

colours are so arranged on the circumference of a circle that | it 
a a yf par Opposite to it, as has been done 
ss See ewton and by Grassmann after him, any two tints which are 

” apat are complementaiies, and any two tints which are 
360° apait coincide, If then the theory of the octave is true, 
of two tints which are 360° the number of vibrations in a 
second (or the of vibrations) of one is twice that of 
the other. It might be expected that the ratio of the fiequency 
of vibrations between any two tints which are 180° apart, would 
be the square root of this; or, in other words, that when the 

of the vibrations of any colour is known, that of its 
complementary mnight be found by multiplying or dividing, as 
the case may be, by the square root of two. 

To put this in another form If we so arrange the tints, from 
red to its octave, where purple turns red again, round the 360° 
of a circle, that any two tints equal areas 
have uencies of vibration in equal ratios; then, as the 
frequencies o vibration of the two reds which are separated by 
360° stand to each othe: In the ratio of 2 to 1, the frequencies of 
vibration of any two tints which are are separated by 18 will be to 
each other ieihe alo of We EA ota. Now if the 
theory of a chromatic octave be true, the of tints which are 
360° apart are exactly alike, and we mi i aaa 
are 180" apart to be complementary to each other. 

But this is not the case. 

The ratios of the wave-lengths and of the frequencies of vibra- 
tion (which, of course, are in the ratios of the reciprocals of the 
warve-lengths), corresponding to various tints, have been deter- 
Eine teil creat acearac TO prs samples blacked oid 


iisen Bers by means of an interference-spectrom, The 

numbers in the following table, which are given on-his authority, 

are the numbers of wave- in the reterdations; each colour 

is written In the same line with its com . Inthe case 

ploaia Be mima doar S7 eaea e 
e same 


Binish green 48 
oes 39° a kG Blue 51 Bo 
Yellow 41°40 Indigo 


If the nc tee a 
column were to that of their com in the first, in the 
ratio’ of the square root of 2 to 1, the numbers would be— 


Blue 56 
i DEA 58°54 
Thus the observed were leas than 
as calculated oie Heostiole The differences are all on the 


one side, and are much too great to be the result of any acciden- 
tal error. The eom aT Marcie E eased ies Phan 


not precisely opposi Seas Baa Neel erg mea 
ae an and if from 


log acetate lg „an 
taken which stand -ir Eray 
e a s a aad root of a, ther unl- 
son will not pare white, tnt White with a blu 

But does disprove that the true complemen- 
taries are those tints w ies of vibration are in 
the ratio of 1 and the square root of 2? I think not. 
Complementaries are usually understood to be tints, which by 
combination form a colour sensibly identical with thet of sun- 
shime, But is this corfect? The solar spectrom is not pure, in 
consequence of the great number of Hon lines towards 
the violet end. That of the electric light, on the contrary, is 

fres fiom absorption lines, and, in consequence of their absence, 
dha electric light is sensibly bluer than that of the sun. If now 
the colour of the electric light, mstead of that of sunshine, were 
taken as the true white, it appears probable that experiment 


® 
a * 2 
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would show the es of vibration in any colo@r and its 
complementary to be inthe radio of T and the square root of 2. 

Oe E DA EE S of my 
work on ‘‘ Habit and Intelligence,” of which book you inserted 
a notice by Mr. Wallece on 15th Nov. and and Dec., 1869, but 
it is more thoroughly thought out in this letter. 


JOSEPH JOHN MORPHY 
Old Forge, Danmurry, Co, Antrim, April 16 


M, RADAT, in his “ Acoustique,” says :—*‘ The disdam with 
which most musicians repel the invasion of their domain by the 
EREE a bea ftp justified.” I venture to think 

aad ed, since Hele haa becniacompinnied asd 
cory of music by scientific men from 

a to Helmbelte The est servico the mathematicians 
have rendered was to assist iú destroying the application of their 
own theories by establishing the universally received system of ° 
‘‘ equa] temperament.” Now that the ‘‘effects” of colours are 
under the manipulation of mathematicians, could ngt the 
nears who are occupying your columns with the old discussion 
“t ratios ” condescend to receive some warning from the history 

of “i music ” ? 

One of your correspondents asks for a ‘‘ white sound’! Seeing 
that a complementary colour completes the numerical value of 
the white rays more or less as the imversion of any musical im- 
terval completes the octave, is it unscientific to asume that the 
white ray must be the analogue of the monochord? ‘Allow me 
to asume A Cherreal and that white and black are complemen- 





grey. 
g any normal gradation of ight and aade, and 
rhite, as the generator, the primary coloms and their 
sii fotia Sue the harmonics, thus :— 


ygi ow 
-  * pLUE 7 
"i RED 3 ee 
(GR2xy) 5 
I 
(WHITE) i 
GREEN 6p 
ORANGE 2 
VIOLET 
The following series of figures 
z a paa ps o6 pyrr 
Loa bg >i wo L 


represent what musicians call a table of inversions in the octave. 
It must be understood that in the system of imyverstons of num- 
bers I employ, what is meant by a number and its inversion are 
the distinct notes in the scale the two numbers represent. For 
keane ta su C o G D eadar aad tie uredo Gt to 
a TE O T RA O Sree, ne gna 
tor No, I 
Hence the following table of abstract intervals and their in- 
produced in regular order from the generator :— 
e Humor Make Minor Major 
5h 3d 3d zh ypb sth 
ryt Indigo Bise. Yellow. lemon Red4-Green (brown) 
: 
i (tritone). 
i i Major Minor Mijoe Minor Sharp 
I «th 6th Gh and: and 4th 
Caras a os pan Vise eee Green -+ Red (brown. 
Musically speaking, No. 1, as the root of a 
ange eke every eee becomes No. 5 of the scale, 
or dominant of the key, the tonic of which is four edge 
ee 
light, or musicel intervals and colours, the sheds a of 
would be greei—the ray of medium 
a our degrees higher than the dominant or generator kie. In 
modern views of harmony, I may remark it 1s not the concord ar, 
triad, but the dissonance, which is the basis of the technical 
Collecting, then, the abstract intervals given above, and con- 


* 
- 
N 


-+ 


— 


l 


in i Sa order, counting the orginal genemto o. 5, 
get the following scale—major, minor, and chromatic—o Fh, 
OT green 


ae OS 

C Db D VÉ F G Ap A BOB C 
hay. Laven Vislet Indago “Bios Green Red Orage Obroas ra. Lamon White 
Bae ee : it should be purple between bine and 

i] 

On the same system it is easy to construct an enharmonic 
scale on the principle employed by M. Chevreul. The double 
flats and sometimes give t compounds. For 
example, 420 equals green + red + red, and its Inversion 599 
vould give 1ed+green+ Some of the neutral ’ 


— (Tonic) 


JTI 
5 6 6 2 7 r 2 3 3 4 


_ olives, slates, browns, &c, which would not appear in a table 


so conshacted and calculated at a normal pı 
by lowering the diapason. 

From the above very brief explanation of the system of in- 
versions, the following results may be — 

I. That a table.of colours of all tions, with their com- 
plementaries, may be musically expressed in numerical notation 
with the greatest exactitude. 

2. That, contrary to scientific opinion, it does not follow that 
because the red ray has the lowest aa ad of refrangibility, &c. 
&c., or oe because it happens to be at the bottom of the 
series of prismatic colours, it should necessarily be the imal 
note on the tonic ofa scale. 

. Even if the red my be the tonic, it does not follow that the 
ale of the spectrum should be safer, as is too frequently 
given in elementary works on optics. By the system of inver- 
sions of numbers here presented, the scale of the spectrum 
appears, by disjoimmg the conjunct tetrachords, to consist of 
one tetrachord major and one minor, corresponding to the de- 
minor scale in use, of Ff minor, supposing Cf to 
1epresent the normal pitch of the dominant No. 5 correspon 
to any given intenmiy of white light. Moreover, one conjunct 
teh rd of the spectrum appears in ascenasag and one in 
sirius celles tetrachords cosreerpi¢ on the tonic. 

4. If analogy be true so far, there is only one colorific 
key. Modulation through a series of colorific keys, as in modern 
music, is impracticable. The reasons I have not to 
explain. -—— ; G. 


Mx. SEDLEY TAYLOR has, itseems to me, written his criticism 
on my letter published in Nature, Feb, roth, far too hastily. 
I do net compaie the diameter of the rings with one another, but 
their cubes, we should be led in establishing the musical 

I 


analogy to the absurd equation 4 /T—=4. It would perhaps have 
been better to have said, that the ratios of the spheres described 
on the diameteis of the taken successively from red to 
violet, two and two t er, the Ist to the 2nd and the 2nd to 
the 3rd, &c., give a series of fractions identical with those ex- 
preamng the relative lengths of the musical chords from D to C, 
ascending and taken in like manner. As Mr. Taylor doubts 


Prof Zannotti’s accuracy, I will quote the follo 
fiom Biot's ‘' Precis Elémentaire de Phymque” ard Ea. Vol. a. 
Paris, 1824, p. 400, a sey. S ing of Newton, OTT mesma 
les diamètres des anneaux sim wine ordre, dons la partie 
intérieure et dans la partie extérieure de lenr périmètre, et exPles 
consxi¢rant successivement aux lımıtes des diverses couleurs du 
spectre a commencé par le violet extrême. Suivant sa méthode 
constante, ul pıt soin de lier ces resultats per une loi mathéma- 
tique qui les tåt avec une suffisante exactitude. Iltrouva 

insi que les êtres, soit intérieurs, soit extdrieurs, dtaient 


are produced 


ainsi 
sensibiement entre eux comme les racines cubiques des nombres 
4, Wy $4, 4 E$ 1, lesquels représentent les longueurs que 
doit avoir ume corde de mun pour produire tontes les notes 
d’mme gamme mineure ; Paaie, que si Pon représente par I 
le diamètre intérieur d'un certam anneau, lors qn’il est formé par 
les rayons rouges qui composent la ie le extréme du 
spectre, V$ exprimeia le diamètre intérieur du même anneau, 
il sera formé par les rayons qui sont la Lmite du rouge et 
o orange, et ainsi de suite jusqu’ à ‘Nt qui representera le 
diaméhe intérienr du même ennean quand il sera ormé par les 
derniers ra violets & lautre extrémité du 
* Ican only add, that if Mr. Taylor doubts also the accmacy of 
M. Biot, he can eamly refer to Newton’s own treatise on colour, 
Rome, March 16 W. 3. Oxery 
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sid giem as representing separate notes, and abe es them The Barjow Lens l i 
ras N “I HAVE found the addition of a double concare lens to 


my telescope and microscope of so much service that I am 
anxious to call the attention of your readers to this simple aptpli- 
cation for increasing and improving the working power both of 
telescopes and microscopes. ‚The application consists in the 
intruduction of a biconcave lens in the adapter, which holds the 
eye-piece of the telescope. at a distance of two or three inches 
from the field-lens ; the fotal 1 eh oes x 
thereby increased, it js necessary to adjust the distance of the 
lens from the eye-piece according to the length of the adaptei, 
so that the latter still admits of eee ee for 
focussing. A friend procured me several lenses of different 

at the ridiculous price of a shuling a-piece fiom an 
optician and spectacle-maker at Brighton, which answer ad- 
mirably. 

The. chief advantage obtuined by the use of this lens is the 
great mecrease of magnifying power without a conesponding loss 
of light. This is a greal ee E et, 
but it is equally important in separating double stems With a 
low eye-piece of 60, my refractor (one of Cook’s with a 34n, 
object an and the addition of the Barlow lens} shows the 
Companion of Rigel beautifully. 

I hist became aware of this useful application man 
o, in reading Admiral W. H. Smyth’s ‘‘ Cycle of 
Objects.” In page 343, vol. i, he states: ‘On iecei it, I 
directed the telescope upon a watch-plate fixed on a distant 
chimney, which quickly proved the power of the lens in enlarge- 
ment, with scarcely any obscuration of light While the image 
expanded under each progressive eye-piece, I was surprised at 
the additional advan of its stmultaneously flattening the 
whole field of view ; though the magnifying power became 
double on distant objects, the apparent magnitude of the spider- 
Imes diminished in an equal iato: a property which, with all 
powers above three hundred, is of considerable benefit to 
optiations upon close double stars, and the finer micrometic 
desiderata. afterwards raised the discs of the Satellites of 
Jupiter, and examined several double stars, with equal facility 
and advantage, the definition being quite distinct, and the stra 
light rather subdued than increased. After e little practice, if 
came to the conclusion that the achromatic concave lens will 
render the instrument to which it shell be applied equal to two 
telescopes for paiticular cases; for if a set of observations be 
made with it and another set tovthord it, the errors of vision will 

be m some neutralised, or even done away with.” 

In spite of this strong recommendation I never gave it a tilal 
until a few weeks ago, when a paper in the Polish language by 
Prof. Plotrowsky passed thiough my hands. It remains to this 
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day a sealed book to me, but the two annexed figures taken from 
E leare ao doubts wip ind that the paper treats on the samc 
subject of which Admiral Smyth so favourably. The 
result of my own trial made me regret having foregone for many 
years an which I have every reason to congratulate 
aoe ; but this circumstance it is also 
which induced me to ask for a small corner in NATURE for these 
remarks, when other more interesting subjects are less , pressing 
than usual ° P 

Walham Grove a ; F. d'A, 





peron Dr. Carpenter's 
ed theories which have 


writes thus :— ‘* Physicists have pro 
been accepted by some geol - but they are looked upon as 
doubtful hypotheses by others. Palsontologists and such theories 
have been constantly at issue, ‘The theopies involving pressure, 
and the hardness of deep-sea deposits, will suffer from the re- 
searches ; but many difficulties in the way of paleontologists will 
be removed.” 

I cannot think that eithereof the ‘‘ theories,” to which allusion 
appears to be made, can erer have been accepted by any one who 
understood the nature of fluid pressure. The tissues of a livmg 
being inhabiting the depths must necessarily be permeated by 
liquids at the same pressure as that of the waler without. Hence 
no crushing effect can be produced. So, too, the particles of 
mud or sand at the bottom of the ocean are buoyed up by water 
at the same pressure as that by which they are forced down, and 
ee only by the difference of weight between themselves 
and the dense water; so that the ooze at a profound depth onght 
actually to lie lighter than beneath shallower water. These - 
siderations have always eccurred to me when about the 
misconceptions to which Prof, Duncan alludes. But what I wish 
to point out 1, thet it is not the deductions of physicists which are 
overthrown, but the fancies of those who are not physicists, 
which were always opposed to physical pring 

Mr. Wilsop’s letter about ‘geological time” may p7 
elicit a reply from Professor Pritchard. But why is Sir W. 
Thomeon’s name introduced into the h ? And does Mr. 
Wilson intend to tell us that Mr. Darwin considers natural selec- 
tion incompetent to produce the human eye? For unless Mr. 
Dorwin admits direct derigw in the arrangement of the human 
eye, it does not appear how Mr. Pritchard’s Jspsues in seem- 
ing to include man among the Artici/a‘a, can vitiate hrs argu- 
ment as against Darwin. O. FISHER 





Heat Units 
In No. of NATURE (Apml 14) Mr. Thomas Muir calls 
atention to the inconvenience arising from the want of some 


uniform and generally recognised mode of ressing qualities 
of heat. As there can be no question that the inconvenience 
is'a real one, I venture to suggest as one remedy for it, the 
employment of the eoma s namely— 

grain~legres, 


pound- sor iii ; 


ogramme-degree, 
to denote respectively the quantities of heat required to raise the 
temperatm ¢ eee ba: pound, gramme, or kilogramme of 
water from o° to I° tigrade. These expressions ere used in 
the article Heat, in Watts’s “ Dictionary of "s and 
having been for several in the habit of using them 
my lectures, I am able to say from experience that the employ- 
ment of them greatly facifitates statements relating to quannties 
of heat. 

It appears to me to be in favour of these terms, as compared 
with Mr. Muir's “therm,” “‘kolotherm,” &c., that they enable 
us to do without “the formation of’ any new word, that they are 
self-in ing, and that by means of -th Saree of heat 
can be expressed with reference to the Britsh or to tactrical 
standards of mass, with equal facihty. . 


University College, London, April 25. G. C. FOSTER 
< è 





The Sun’s Chromosphere 

` Is there any way, by means of an ordinary telescope with 
coloured af seeing the red prominences gn the sun’s edge 
~~that is, without a pe? Ifso, what coloured glasses 
"ought to be used? In one of the former numbers of NATURE, 
an observer saw, with only a telescope, what he believed to be 
these prominences; the mm was neer the horizon, a seres of 
roee-coloured undulations became visable, unconnected, as sup- 
posed, with atmospheric disturbance, and which it was 

might be due to the red flames of the chromosphere: 
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Lefthandednese - b 


IN a letter on this subject by J. S., in this week’s number of 
Nature, the hypothems is mentioned that left-handed persons 
may owe their peculiarity to a transposition of the viscera, or at 
least of the great arteries of the upper limbs. This supposition, 
which has been more than once advanced, is certamly not true. 
Several cases of transposition of viscera are on record in which 
the persons affected were nght-handed, One was recorded by 
M Géry (quoted in Ciuvenllie:’s Ayami, tome I, p 65, 
note), another by M. Gachet (Gasatie dex Topifanx, Aug. 31, 
1861), and a third in the Pathological! Transactwus, vol. xix, 


P- 447. 

Sour correspondent’s seems probable that righthanded- 
ness is the result partly of hereditary, partly of individual educa- 
tion, and is intimately associated with the moie complex func- 
tions of the hand. PS 

April 18, 1870 





THE ABRADING AND TRANSPORTING 
POWER OF WATER 


Il.— FRICTION OF WATER 


N a former occasion the abrading and transporting 
Q wer of water (which is supposed to increase as 
the veiocity increases, but to decrease’ as the depth in- 
creases) was considered from a mechanical point of view, 
and arguments were brought forward to show that water 
rolls rather than slides. ‘The question then arises— 

ur. How does flowing water obtain this rolling motign ? 
The reply to this = By friction. te 

Take, for example, the nfling of a gun; we all mow 
that it is owing to the spiral grooves or prominences in the 
chamber that the shot gets its spinning motion; but 
supposing the shot be a sphere, and fired from a smooth 
bore, it not this rotatory motion at right angles 
to the Ime of flight, and no dependence can be 
placed on its accuracy, but it may nse or fall, pass 
to the right or left, all depen on which side of the 
gun’s mouth the shot touched when passing out, for so 
will it revolve. Should it ricochet, ıt will, when nearl 
spent, be observed to roll over the ground, and this is all 
caused by the friction offered by the resistance of the 
ground with which it came in contact. And what reason 
can there be assigned against water adopting this most 
simple of all laws for bodies in motion; and is it not 
owing to this that water in a cistern takes a circular 
motion when escaping through an onfice in its bottom, 
or presents a cork-screw appearance when poured out of 
a small vessel? nee on the scale, with rapid 
currents such as in the Pentland Frith, what but this cir- 
cular See of the eee ed arial that boiling ap- 
appearance given to the water, w everyone must have 
seed who has navigated waters where there 18 a stro 
tideway? And cannot this explain why there should be 
an enormous breaking sea at the point where the heavy 
swal of the Atlantic meets the ebb tide; and does not 
this rolling motion given to the tide, acting in an opposite 
direction, check the oscillations of the Atlantic swell, 
causing those huge breakers so well known to the Orca- 
i 2 particle of be here in 

Su i coy cle of water to @ sphere 
itself” parca roll independently, and that a number of 
them being collected t er form a larger sphere, which 
also rolls, dnd so o en the diameter of the spheres 
increases with the depth, be it ever so great. Conse- 

uently, the facility for ing will also increase, so that 
Ui depa and broader a stream 1ıs-—that is, the farther 
the centre of a stream is from the retarding medium (the 
bed and banks ofa river)—the less is this rotatory motion 
obstructed ; and does not this explain how the velocity 
increases with the hydraulic mean depth? The air also 
effect even ina ect calm; for where * 
the Mississippi was very deep, it been observed that 
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the velocity was not at the surface, but atsome| The various ae with the horizon are re resented:by 
distance below it the lines D E, D’ E’, and D” E”, which show the necessary 

slopes, in otder that the centre of gravity of each circle 


euprers g that water moves in an innumerable number 
f circles, varying from a single particle in diameter to 
that of hundreds of feet, and that every obstruction sets 
these circles revolving ag right angles to their surfaces, 
we can at once begin to understand how, by increasing 
the areas exposed to friction, an innumerable set of wheels 
of various sizes are set epinning in ‘all directions, but are 
retarded in this action by the attraction of the several par- 


_ ticles to each other. Thus wheels within wheels will be set 


"therefore, if the foregoing 
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in motion, some revolving in opposite directions ; and the 
quicker the revolutions—that 1s, the smgller the diameter 
of the wheels, in other words the shallower the stream— 
the greater will be the power expendend, which power 
Nature exerts in holding solid matter in suspension ; 
ents be correct, it is 
evident that the transporting and abrading power of 
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BOTTOM 
water must increase in some ratio inversely as the depth, 
and that the retarding of a ship’s sailing on a flowing 
river must depend on the increased area of surface 
exposed, thus explaining why a ship with a foul bo 
Se aeaee a sina 
Te velocity, because they one and all set so many more 
wheels spinning. This ] us to the important questions 
where abrasion and the power of flowing water to hold solid 
matter in suspension have to be investigated, with the 
view of showing how this rotatory motion acts in nature. 
To do so the folowing diagram will perhaps give a slight 
idea of the complicated nature of this rotation, the circles 
being sup to increase in diameter with the depth. 
This diagram is only intended to show the relative motion 
of one set of particles with to its neighbouring set 
of particlés, each for its own depth of 1, 2, 4, 8, or 16 feet 
deep. Thus where the depth ıs 16 feet, there would bea 
es of circles 16 feet in diameter rolling within each 
other, where the depth was 8 feet, there would be circles 
of 8 feet in diameter, and soon. That is, with the same 
velocity, the rotation would decrease as the diameters be- 
came greater, . 


should be equally beyond the point of support A’, and thgt 
consequently A b A’ B’, A” $r should be all equal; they 
indicate that where the slope of the suiface of the water 
remains in each case the same (ay, for example, one foot 
in a mile), the velocity probably ıncreases proportionally 
to the increased hydraulic mean depth, or that where 
the velocities are the-same, and the depths differ, the oe 
requires also to vary. Let, for example, the velocity be 
in each case about 5 miles an hour, or some 7} ft. a 
second, while the depths are 5ft., 8ft., 10€t., and goft. respec- 
tively, the ee vary from 25 feet in the mile to only some 
4 inches, while the load of solid matter held in suspension 
is about 7 per cent, § per cent., 3 per cent, and only of 
the bla of water in each of the above cases resp ely, 
With the assistance of the diagram, therefore, it will 
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at once be seen how the whirling motion given to a stream 
must increase as the depth decre&ses, and how, by the 
increased agitation, the water is able to hold propor- 
tionally more solid matter in suspension, while the action 
on the bed of the channel must at the same time be 
incr 

To carry 


power cannot but retard the flow of the stream. On the’ 
other hand, it may be assumed that, even with consider- 
able velocities, which at smali d would tear up and 
hurl forward rocks, boulders, sand, and mud, with exces- 
sive depths the water may flow on in almost a compara- 
tively pure state, and instead of holding in suspension 
stones and coarse sand, can only transport fine particles 
of mud. 
T. LOGIN. 


TO WARLIKE PURPOSES 


I.-——EARLY STUDY AND APPLICATION OF 
: LOSIVES 


HE protracted and disastrous war between the 
Northern ahd Southern States of America was fruit- 
ful in the development of expedients to serve a3 auxilia- 
‘ries to the hitherto well-recognised materials of defence 
and attack. No subject connected with the details of 
that war has, however, received more general attention 
on the part of European Powers, meat and small, than 
the extensive and successful applicatidns of a somewhat 
ancient class of war-engine, the value of which up to that 
time had received no practical demonstration, but which 
is now on every hand regarded as destined to play a most 
important part in future wars. 

e idea of employing floating’ or st charges 
of gunpowder as agents for the destruction of ships and 
other marine structures, has been occasionally put into 

ice from a somewhat early date, although with but 
ew instances of success. The earliest form of marine- 
ming was the so-called L2ploston SA, which the Dutch 
appear to have been the first to employ. When An 
was besieged by Alessandro de Farnese, Duke of Parma, 
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of their employment on record until 1809, when Lord 
Cochrane destroyed a boom in the Basque Roads by 
exploding in contact with it a vessel laden with‘ very 
closely team gunpowder. Some unsuccessful attempts 
at the destruction of ony ayn ships 7 means of explosion- 
vessels were also made by the Ame aas diiring tie War 
of Independence ; but this very wasteful and uncertain 
mode of applying gunpowder “n marine operations 
appears to have been since then altogether abandoned 
until the late American’ War, when 
the United States Navy, added one more to the list of tn- 
successful operations of this kind, by endeavouring to 
destroy or disable Fort Fisher by the above means. 
ea E etary ated by tie Caplan dicing 
the ng petar y the English du 
the operations in Rochelle in 1628, These implements at 
warfare’ consisted of small cases of sheet-iron filed with 
powder and fitted with a spring which was released as 
soon as the drifting machine came into collision with a 
ship, or other obstruction, and thus determined the 
explosion of the powder by means of å match-lock. They 
appear to have been too to ihflict any serious injury 
upon ordinary and many of them were captured 


by the French. Similar contrivances were constructed. 


HARP SO i 


THE FIRST 80-CALLED “TORPEDO” PROPOMED BY FULTON OF 1800 


T I 85, e or boat-bridge was constructed across [ by an American, Mr. Bushnell, in 1777, who endeavoured 
e t 


the bealegers, and this, an Italian engineer, 


ambelli, undertook to destroy for the Dutch, Four 
lage flat-bottomed weie each of them loaded 
wi 


work contrivances by whose agency the 
exploded at a pre-determined Benoa. he vessels, thus 


STUR together with a number of fire-ghips, were 
owed to drift towards the boom, and, on its centre bei 
teached, one of them immeglately exploded gwith su 
violence as to destroy several of the ships composing the 
structure, and likewise te kill 800 men and wound many 
more, among whom was the Prince Farnese himself 

" Vessels of this kind were’ repeatedly used by the 
English in the seventeenth century ; thus an attempt was 
made in 1693 to destroy St. Malo by the explosion of a 
vessel of 300 tons laden with a large tity of gun- 
powder, besides various other combustibles ; and similar 
attacks were likewise directed with little or no success 
two years later ag St. Malo, Dieppe; and Dunkirk. 
For some .time these operations explosion-veasels 

` ‘ e 
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to apply them to the destruction of the English fleet 
anchored near Philadelphia in that ; but the 
machinés were started at too-great a 

ships, and driftéd awdy in wrong Girections, the damage 


‘inflicted by them being limitéd to the destruction òf a 


ship’s boat and her crew, who were engaged in capturing 
one@of the dangerous shoal. In 1800 another American, 
Robert Fulton, submitted to the French Government 
several projects for the destruction of ships by means of 
submarine mines, or as they were called at the time, in- 
fernal machines. This gentleman appears to have t 
three or four years in perfecting his system of are, 
but recelved such scant assistance and encou ent 
from his own Govetninent, that in 180§ hè determined to 
offer his invention to the lish, about that time 
Fp ga Seal icin the French fleet 
o sending amo vessels a number of 
fire-ships ad small datur ines of a self-acting natuge, 
termed cafamorons. 
The first of Fulton’s torpedoes, of which trial was made 
by the English naval authorities, consisted of a metal 
vessel holding about roolb. of nen and fitted with 
a clockwork instrument which could be regulated- to 


miral Porter, of 
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releaseea flint-lock at a deteımined od after it was 
set in motion. The ine was y encased in cork, 
so that when charged with powder it was a little heavier 
than sea-water, and it was attached bya line to a box 
ple ig it could be kept suspended at any particular 
dep These torpedoes were carnied in harpoon-boats, 
and connected by long lines with harpoons fired from 
small guns at the ship to be attacked. If the harpoon 
was successfully lanted in the ship’s side, the torpedo 
was drawn into the water by the line, and this, as it ran 
out, released a pin from the torpedo, setting the clock- 
work in motion. The submerged torpedo was then 
supposed to drift into close proximity with the ship by the 
time the flint-lock caused ignition. Several French ships 
were attacked by means of these explosive machines— 
which, by the way, Fulton was the first to term forpedoes 
—but although they were in some instances successfully 

loded, the enemy’s vessels sustained no material 
injuty, from the fact that the charges were immersed in 
too a depth of water. Fulton’s drifting torpedoes were 
employed in a more simple form in an experiment made in 
October 1805, ın the presence of the principal officers of 
the fleet commanded D Lord Keith, on which, occasion a 
200-ton brig, the Dorothea, anchored for the experiment 
off Walmer Castle, was destroyed at one operation, The 
torpedo employed contained 180lb. of powder, and was 
su ded at a depth of fifteen feet ; it was sımply allowed 
to drift with the tde against the hulk, the clockwork which 
regulated the explosion being timed to run eighteen 
minutes before the machine was cast adrift. 

The torpedoes made use of by the Russians in the 
Baltic in 1855, were mechanical self-acting machines, 
containing c of from 8lb. to 1olb. of powder ; they 
were constructed with some care and ingenuity, and if 
they had been but of larger size, their existence would 
have greatly jeopardised the safety of our ships. The 
machines were conical in form, and were so as 
to explode on being struck by a passing vessel, the blow 
causing the fracture of a glass tube contaming sulphuric 
acid, which, falling upon a tuft of cotton wool saturated 
with chlorate of po sulphur, and sugar, at once ignited 
the charge. 

But it was not, as previously stated, until the subject of 
torpedoes was seriously taken in hand by the Americans 
during the recent War, that torpedo-warfare assumed a 

ye and wide-spread importance. In the hands of the 

nfederates especially, the applications of submarine 
mines to warlike purposes were very carefully studied, and 
with such marked success, that, according even to the 
official despatches of the Federals themselves, twenty-five 
ships are admitted to have been destroyed. In the first 
instance mechanical torpedoes only were used, such, vir 
as exploded by means of percussion arrangements fitted 
on the outside, or by a drifting line attached to a trigger, 
but these were afterwards succeeded to some extent 
by machines ignited at will from the shore by electri- 
city. The latter were, ın the opinion of Admiral Poner, 
of inferior value, from the fact of their ignition not bemng 
effected at the proper time; and the gallant officer re- 
ports, that on one occasion he safely ran the gauntlet 
through a channel bristling with these machines, by simply 
sending forward as pioneer a sham Monitor built of 
and furnished with an imitation turret, which 
out damage over several torpedoes loded at her, and 
was afterwards followed by the fieet unharmed. 

Consequent upon the successful employment of torpe- 
does by the Confederates, the Federals turned their 
attention more closely to the matter, building a torpedo- 
bogj especially for this land of warfare, and reconstructing 
six Monitors tor the same purpose. 

The perfechon to which submarine mines have been 
brought up to the present time, and the various methods 
adopted for applying electricity to their ignition, will form 
the subject of the second part of this paper. 
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THE DEEPSEA SOUNDINGS AND ~ 
GEOLOGY l 


GOME little time ago an eminent geologist, Profesgo 
Gumbel of Munich, applied to Sir Roderick Muichi- 
son for imens of the Deep-sea Soundings which 
have y been the subject of so much discussion. 
Sir Roderick mentioned Dr. Gumbel’s wish to me, 
and I immediately gent him a small quantity of North 
Atlantic mud from 2,350 fathoms, which had been pre- 
served in spirit. The following translation of a letter, 
dated April 18th, 1870, with which Dr. Gumbel has 
favoured me, and which embodies the result of his 
researches hitherto, will, I am sure, be read with the 
greatest interest by geologists and biologists. I may 
mention that I long since found coccoliths in the num- 
mulitic Lmestone of Egypt. T. H. HUXLEY 


Many thanks for sending me the specimen of mud obtained 
by the deep-sea dredge. I have already subjected it to 
searching investigation, and have obtained results, which have 
the most important bearing upon my other work. Although my 
inquiries are, at present, only commenced, it will posmbly interest 
re to receive some information respecting them. I the new 

ind of investigations which I bave begun to carry out, ‘' Dee 
een in ons on the dry land ;” ne, exammations of the 
different calcareous rocks, with reference to the share which 
the smallest organic forms, similar to those at present existing 
in the deep sea, have had in their formation. When limestone 1s 
soft and earthy, traces of the smallest marine ant can be 
detected by triturating ıt in water. In chalk, for instance, from 
Palestine, I have convinced myself, in the most unequivocal 
manner, of the formation of calcareous mass, for the 
greater part from your so-called coccoliths, besides Foraminifera, 
&c,, which have long been known, Similar soft calcareous 
rocks are unfortunately rare in older formations. With these 


coccosp might be laced by mleca. It was to be 
expected that the exterior form mught suffer by this replace- 
ment, as, In fact, the chalk coccoliths have become matenally 
different in their form from those of the existing deep-sea ooze. 

I found, in fact, by treating such a siliceous limestone with 
very dilute acetic or hydrochloric acid, in the fine mud which ts 
left, an organic remduum corresponding to the coccoliths of the 

t day. Even in the Trenton limestone, and in a ise 
estone of the Potsdam series, corresponding minute 108 
were to be recognised, capri al ale presenting themselves 
amongst an incredible mult of other minute cles 
of organic origin. The mucroscope discloses, lke the tele- 
scope, in the vault of heaven, a new world of the smallest 
organic beings, respecting which, however, I must say no 
at present, but contine myself to the coccoliths. These casts o 


coccoliths are found very y. Iexplain this from the cr- 
cumstance that the silica is chiefiy the t of the decomposition 
of large masses of organic maena, especially of the larger testacea. 


I obtamed, hdwever, important results subjecting the deep- 
sea ooze, for which I am indebted to your kindness, to the action 
of the acida These with violent developfhent of carbonic 
acid, dissqive the minute bodies of the coccol: of the 
coccospheres, and flerhaps also those of Bathydius (a! of 
this I nee aay neler there remain only certain 
y formed but m changed portions of the cocco- 
a aa ropudahs duodi ex, the organic portion of the 
original coccoliths. In e isolated coccoliths this change of 
form is dificult to follow, bot this cgn easily be done in those 
which appear to be firmly bound up (enveloped ?} with a mass of 
the granular flakes (Zatkydrus?); and after the operation of the’ 
acid, can be taniy in thelr exact position. 
Accompany ese coccoliths transfo by the action of acids, 
are countless Little bodies extremely amuar to those which can 
be obtamed, in moat cases, by dissolving siliceous limestone in 


acids. 

This is the first commencement of researches which I propose 
following up, with, I hope, important results; since 
sections are of no good in studying these minute forms I 
cannot close these notes of the researched with which I am at 
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t engaged, without adding a further contnbution, mae : 
ape not an unimportant one, to what is known respecting th 
` nature of the deep-sea mud. 

Tou speak of the chemical behaviour of these masses. The 
question whether these minqte organisms repiesent animals 
or plants is stil open. I haye the ooze to the 
action successively of a solution of iodine, of iodine and 
nel ala acid, and of mane chloride with potassium iodide, 

have each time obtamed in a remaikgble manner a distinct 
blue colour, different shades from violet to green, in the substance 
of the coccoliths, There must theifore exist in the aware of 
the coccoliths, besides the calcareous skeleton, a - of 
cellulose. Their o c naime is thus established beyond all 
ade bat the conclusion might after all be drawn that we are 

lants, were it not that im the animal kingdom 
been found in the Ascidians, Rut it is at all 

here on the boundary of oiganic life, to 
meet ‘with cellulose. As a confumatory test, I teated the 
substance with Mullons’ test which, as is well known, colours 
conchiolin sete but leaves the chitin of the bedi ats on the 
other hand unchanged. 

I obtained hers means no red colour in the flakes belonging 
to the coccoliths after the limestone had been dissolved by the 
excess of acid. A ied colour showed itself, on the other hand, 
in many other particles, for instance, in the Polpcistinere whose 
siliceous coat was coloured ied at the margins; and in irregular 
patches, which a Pe to be derived from broken and ciushed 


roussel-shells. also noticed much deep brown and yellow 
colour. y by treatment with diffe ent chemical 

differen minute Sead are make their appearance whi 
scarcely be recognised my microscope, and which, before 


R chemi 


emical ieagents, cannot be by any 
that by this method an important 
of the most minute forms of organic 
life will be effected. I only mention further that the 1ed of 
the conchiolin shows itself of a bnght 1ed in the smallest par- 
ticles which are found in such great numbers in the agglomerated 
flakes (Baik and which are smaller than the little eleyatons 
on the oe stuctmes, which probably belong to Hoto- 


the treatment with the 
means detected. I 


“o tharridae, and which frequently occur ın the field of the mico- 


? 


iT should like to pursue further the chemical side of these in- 
vestignhions; but, unfortunately, the supply sent over to me is 
almost exhausted. If you conmder these 1esesiches of sufficient 
importance to be worth contin and could obtain further 
material for me for this purpose, I T should be greatly indebted to 
you. If you can make any use of this communication, zt is at 
your service. 





NOTES 


PROBABLY few ae aware of the magnitude or special atm of the 
Cornell University. While our own rulers can scarcely grapple with 
the Education question bepause of the unsettled state of Ireland, 
the Government of the United States lnd the foundation, dunng 
the height of the most termble struggle for existence of modern 
times, of one of the most important educational movements 
the world has evéracen. On the zod of July, 1862, Congress 
passed an Act granting public lands to the „several @tates and 
Terntories which might provide colleges for the benefit êf amı- 
culture agd the mechanijpal arts ; the share of the State of New 
York amounting to 990,000 aces, In 1865, this grant was con- 
ferred on a University about to be estnblished, on the condition 
that the Hon. Ezra Correll should give to the institution 
00,000 dollas, with a few other ‘conditions. This muni- 
ficient grant was afte:waids supplemented by another of 
200,000 dollars; and the University was established at the 
village of Ithaca, If is needless to say that the Act of 
Ineugmation provides that the education shall be given to 
all comers irrespective of creed, colour, or race ; the motto of 
the founder being, ‘I would found an instituton where any 
peison can find instruction in any study.” Besides the original 
grants, the Wniversity bey since been enriched by private 
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hberality, with gifts of public buildings, laboiatories, ybraries, 
museums, a herbarium, printing-press, &c. A simple, but, as 
far as it goes, a strict entrance examination in geography, 
English grammar, and mithmetic and algebra, admits intending 
pupus as undergraduates, and they can then take their choice of 
pursuing ther studies in either of several departments in which 
degrees are conferred, in Science, Philosophy, Aits, or in some 
other spectal subjects, the full course extending over four years. 
The special featue of the Umversity, however, is what is called 
the voluntary labom scheme, by which students are enabled to 
work out a portion oi: the whole of the expenses of their edu- 


‘cation, either by unslalled labour on the farm, or by skilled 


labour at the printmg-press or workshops. The University 
Register jnst published states that the scheme has thus far been 
woiked with a degree of success haidly to be expected at so 
carly a stage. We shall louk with great interest on the pro- 
gress of the University.. ~ e 


We are in a whirl of soirées Last Saturday the second 
Royal Society’s soirée of the season drew togethe: a bnllant 
gathering, and we shall next week give an account of the scien- 
tific novelties exhibited. On Wednesday the President of the 
Linnean Society's conversaxione came off, and to-morrow Sir 
R. Muichison, the president of the Geographical Society, fiecerves 
his friends at Wullis’s Rooms. 


THE question of admitting lady students of medicine to classes 
in the Edmbargh Umversity on the same footing as other students 
was discussed at the half-yearly meeting of the University Cout 
on the 19th mst. Piofessor Masson moved a resolution in favour 
of so admitting them, and quoted Miss Pechey’s case in support 
of his motion. Mr. Balfour, Professor of Botany, seconded the 
resolution, Mr. Laycock, Professor of Physic, moved a negative 


resolution, Professor Chuiistison seconded the amendment, ` 


which was carned by 58 votes against 47 in favour of the motion. 


A PROPOSITION was some time ago made to telegraphists 
by Mr. Robert B. Hoovei, of Alleghany, Pennsylvania, to present 
Professor Morse, the “ father of the telegraph,” with a testimomal 
upon his eightieth birthday. The response was general, and 
the nucleus of a find was immediately raised. It has mnce been 
found that this fund will wanant the casting of a bust, or perhaps 
a full-length figure, of the professor; so the original idea of 
making Profemor Mose a buthday testimonial has been aban- 
doned, and a really national one is to take its place. 


THE corner-stone of a new college for Melbourne, which is to 
be affiliated with the Melbourne Univesity, under the title of 
Trinity College, was lad on the roth February, by the Right 
Rey. the Bishop of Melbourne. The building stands near the 
south-west cornes of the reserve, to the north of the University, 
and considerable progress m the erection of it has already been 
mace by the builder. Only a small portion of the whole design, 
nenmely, the Provost's lodge, &c., has been undertaken, and it is 
to cost 7,500, The funds in hand amount to 4,0004, and the 
bnildings will be carried out as far as the money will allow. 


THE schooner yacht Norna, Mr. Marshall Hall, owner and 
magter, is fitting out to dredge off the west coast of Spam and 
Poitugal. Mr. W. S. Kent, of the Bnteh Museum, and Mr. 
Edwad Fielding accompany the expedition. 

EVENING Technical Schools are to be established in the chief 
towns of Massachusetts. A museum of mechenical invenhons 
and models of machineiy are to be foimed in connection with 
each, and there is to be one instructor for every twentydive 
pupils. ; 
WE regret tohave to announce the death, in his 8and year, 


of Mr. Jonathan Couch, of Polpe:ro, Cornwall, a well-known. 


naturalist, His name is especially associated with ichthyology, the 
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standard gworks of Bewick and Yarrell owing much to his 
assistance ; his own work on the subject being also a very 
valuable one. Hs was also a frequent contnbutor on various 
bianches of Natual History to the scientific journals A corre- 
spondent of the Britisk Medical Sowrnal states that he was a 
good linguist, and devoted a considerable time to antiquities, 
He was aman in whom simple testes were combined with per- 
sistent industry and very accurate powers of observation, and 
was one of few in whom these qualities were not spotled by easy 
circumstances. 

THE photographic journals annotince the sudden death, in his 
yand year, of a distinguished photographer, M. Niepce de 
St. Victor, one of the most skilful and indefatigable of experi- 
mentalists, and unquestionably the practical originator of photo- 
graphy on glass plates, Hais name will, however, be associated 
chiefly with the process of photo-engraving. 


THE conversazione of the Soaety of Arts is fixed to take place 
atthe South Kensington Museum on Wednesday evening, the 
4th of May. Cards of invitation have been issued. 


It will be remembered that on the 13th of July last a deputa- 
tion from the Council and “India Committee of the Society ot 
Arts waited on the Duke of Argyll for the purpose of urging 
the Government of India to take steps for providing a Depait- 
ment of Agiuicultue for India. The Council have great pleasure 
in announcing that a Department of Agriculture and Commerce 
for India has now been established, and that Mr, Rivett Carnac 
has been appointed the secietary. 


AT the last meeting of the Society of Aits, a valuable paper 
was icad by Mr, Alexander J. Ellis on a practical method ot 
meeting the spelimg difficulty m school and in life, which was 
followed by an interesting discussion. 


A SERIES of ladies’ classes has been arranged at Blackheath, 
anda lage number will attend lectures by the Rev. Stopford 
Brooke, and Professors Seeley, Miller, and Duncan. 


Mr. W. RausTon’ will deliver a lecture at St George's 
Hall, Langham-place, at 4 pm. on Wednesday, May 4, on 
‘Russian Folk-lore,” which will be illustrated by a number of 
stories taken from the ‘‘Skazki” (or-prose tales answenng to 
Dasent’s " Tales from the Norse,” or Grinim’s t Mahrchen ”’), 
with a few notes on their historical, mythological, and social 
bearings, 

Dr. Hooxxr’s ‘ Student’s Flora of the British Isles” 1s an- 
nounced as nearly ready. It will contain fuller descriptions 
of the orders, genera, and species of British plants than the 
existing manuals aim at giving, together with the distribution of 
the species in area and altitude, and their hitherto recognized 
sub-species and varieties. The method adopted will differ from 
those of the author's predecessors m many points, and the 
whole will be contained in a pocket volume sulted for the css- 
room and the field. 


A PECULIAR variety of Chamalso Vulgaris, found near 
Bughodeer, on the Grand Trunk Road, was presented by Mr. 
H. Hexter to the Amatic Society of Bengal, Calcutta, on 
January 5. Dr. Stoliczka, the paleontologut of the Indian 
Survey, sald that the specimen was very interesting, and of a kind 
not often found in India so far north. It was fully 12 inches 
long, the tail measuring slightly more than half. Dr. Gunther 
remarks in his ‘‘ Reptiles of India,” p. 162, that most of the 
Indian specimens are of a green colour. The present specimen 
was a distinct greyish olive, having throughout a slight green 
tinge, which Mr. Hexter stated appeared to have been more 
‘prevalent. and waiiable dunng the life of the animal ; but faded 
quickly after its death,- Each side was marked with eight 
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irregular orange brown cross bands. The head, the gieater part 
of the feet, and part of the fail were bright yellow. The 
animal is more fully described in the the Society's Precedings, 
1870. No. r Š 


-Frou Thorell’s Essays on European Spiders (‘Nova Acta 
regise Societatis Sclentlaram Upsaliensis,” ser. UI. vol. vii 
fasc. 1, 1869), we extract the following observations, fast sug- 
gested by M. Westring, a Swedish natmalist, on the best mode 
of preserving spiders in Natural History collections The 
essential feature of the method ıs that the spider’s addowen, and 
that part only of its body, is Aarwentd by heat. The spider is 
first kuled, either by the vapour of ether or by heat, and is 
impaled by an insect pin, which is passed thiough the right side 
of the cephalo-thorax ; the abdomen is then cut off close to the 
cephalo-thorax, and the cut surface dried with blotting-paper. 
The head of another insect pin is cut off, and the blant extremity 
introduced through the inclslon into the abdomen, up to the 
spinners, The abdomen thus spitted is inserted into a large test- 
tube held over the flame of a candle, the preparation beiny con- 
stantly rotated till dry, avoiding the extremes of too much or 
too little heat—the firmness of the abdomen being tested every 
now and then with a fine needle, till it is so firm as not to yield 
to presure; the front extremity of the pin is now cut off ob- 
liquely, and the point thus made inserted into the cephalo-thorax, 
the two halves of the body being thus again brought mto apposi- 
tion. Thé animal may then be mounted of usual, This method 
is stated by Mr. Thorell to preserve the appearance of the animals 
almost entirely unchanged. 


_ AX attempt is being made to cultivate the Japanesé tea-plant 
in California, 27,000 trees have been imported. 


THE third course of Cantor Lectures of the Society of Aits for 
the present session is being given by Professor A. W. Wuiliam- 
son, The course connsts of four lectures, “On Fermen- 
tation,” on Monday evenings, the 25th of April, and the and, 
gth, and 16th of May, at 8 o’clock, and will include an account 
of important investigations of M. Pasteur. The subjects treated 
of will be as follows :—Chief varieties of fermentation ; chemi- 
cal processes which take place in the best known processes of 
fermentation ; other chemical piocesses analogous to them ; how 
these cyclical processes are distinguished from ordinary processes 
of chemical action; cychcal action analysed; 1. in known 
cases; 2. in less known cases; theory of ‘‘contagioumess” of 
chemical action ; composition of yeast, and changes which it un- 
dergoes ; assimilation of food by yeast plants during life; de- 
composition of yeast plants dunng life; propagation of ferments ; 
prevention of fermentation; germs in air: how removed: how 
destroyed ; processes for arresting ferfnentation ; wine-making 
and wine-keeping; chemical changes which improve the 
quality of wine ; chemical changes which deteriorate the quality 
of wine.—These lectures are open to membem, each of whom 
has the piiwilege of introducing two friends to each lecture. 


A TELEGRAPHIC despatch from Marseilles announces the dis- 
covery there, by M. Botelly, of a new planet. Its position on 
the 19th at 10h. 33m., 13% was—Right ascension, 13h. am. 39e. 
North declination, 6° 50’ 39”. E 


Tnx Italian Parliament is engaged in discussing a vast financial’ 
plan of the new Ministry, one feature of which 18 the suppression 
of a number of the smaller Italan unive@sities. Irrespective of 
considerations of economy, it is thought that the cause of educa- 
ton will gain by the concentration af the teaching power of the 
nation in a few towns whére a great educational movement 
exists. A portion of the scheme which meets with less favour is 
the suppression of the Superior Institute ef Florence, an esta- 
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è 
blishment which, the capital having -no University, somewhat 
supplies the place of a national college and musuem, and which 
numbers among its staff the distinguished names of Donati in 
Astronomy, Maurice Schiff in Physiology, Ugo Schiff in Che- 
mistry, Targioni-Toxretti in Zoology, and Parlatore in Botany. 

THe South Kensington authorities have prmted syllabuses of 
the courses of lectures already delivered at the Museum, under 
the title of “ Instruction in Science and Art for Women.” We 
have befoie us “ Notes of fifteen lectures on Physics, by Pro- 
fessor Guthrie,” and ‘* Notes of ten lectures on- Botany, by 
Professor Oliver.” We both these programmes to 
lecturers on natural science, as models of what scientific lectures 
ought to be=-thorough, exact, and yet popularly intelligible. 

Ws have recelved a German edition, by Dr. Oppenheim, of 
Wurtz’s History of Chemical Theory, from the time of Lavoisier 
to our Own day. 

Tue Poisey and Renyrreshire Slandard prints en unpublished 
letter of Wilson the ornithologist. It is dated Nashville, Ten- 
nessee, May Ist, 1810, and deals more with the manners and 
customs of the people than with his favoqrite science of Orni- 
thology. 

Ma. KEITH JOHNSTON, jun, publishes a mep of the Lake 
Region of Eastern Africa, showing the sources of the Nile, 
recently discovered by Dr. Livingstone, To it ts appended an 
interesting account of the progress of discovery in the Lake Region, 
with notes on its physical features, climate, and population. 
ee ree LEON SouBEIRAN has ieprinted from the Annals of 

the Linnean Society of Maine-et-Loire an article an the herring 
fishery, which gives an account of the fishery from the earliest 
times in the diferent countries of Europe, and of the various 
modes of curing the fish. 

' Tux Architect, for April 9, describes the projected new 
buildings for Owens College, Manchester: The designs for’ 
the first portion being cow complete, the works will sc 
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commenced on a site abont a mile to the south of thegcentre of 
Manchester, on the west side of Oxford Road. The style of the 
building is Gothic, of a collegiate end early type. 

C. G. Enpensera’s ‘'Gedachtnissrede auf Alexander von 
Humboldt,” presented to the Academy of Sclences at Berlin, is 
a graceful centenary tribute to the memory of the great coves. 

THE Commissioners for-the Annual International Exhibitions 
of selected works of fine and industrie# art and scientifc inven- 
tions have issued a code of rales for educational “works and 
appliances produced m the United Kingdom, or produced abroad, 
but submitted to the British judges. We suspect that exhibitors 
will find it somewhat difficult to determine under which of the 


makers” and “optical instrament makers,” with seperate head- 
lings for ‘f microscope makers,” ‘telescope makers,” *“‘ stereo- 
scope makers,” &c. We should hardly have thought timt it 
would have been necessary to make sirangements for the 
special exhibition of objects under the heads of “coloured sancer 
makers,” “pink saucer makers,” ‘' preparers of botanical speci- 
mens,” “Ward's case makers,” &. E ing intended for 
exhibition must ets by Wednesday, the 8th of February, 
1871. 


M, CLoxz has detected in the‘leaves of Aucalysius globulus, 
a tree -which has been recently largely introduced ipto France 
for purposes of ornamentatian, a subslance. extremely analogous 
to camphor. Ten kilogrammes of fresh leaves give 275 grammes ` 
of this new substance, the formula for which ts 3 CHa Os and 
its boiling point 175° C, 

A MONTHLY journal has been stated in Jena devoted to 
the interest `of Sericiculture. - We have before us, the first 
mmber of the Sadsn-tan Zatung far Nord -dentschland ; 
bearing the names of Dr. E. Halller, H Maurer, and J. Zorn, 
as Editors. 


` 
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the extent to which the Romano-British population previously 
ın occupation was extiipated; the question of the relative 
position, in the scale of civilimtion, held by victors and van- 
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ON THE CHARACTER AND INFLUENCE OF 
THE ANGLO-SAXON CONQUEST OF ENG- 
LAND, AS ILLUSTRATED -BY ARCH EO- 
LOGICAL RESEARCH? l 


THERE ore mamerons points of general and living interest re- 
lating to the Anglo-Saxon conquest of this country which me 
very laigely dependent upon archsrolegical research for their 
elucidation. Amongst thee may be mentioned the question of 


qushed , and the question of the extent of our indebtedness as to 
Light hate laws to one or other of the two nationalines. 
t is Wh even upon points apparently of the most purel 
logical character fiom such learn Gani as A 
of the nomenclatuie of localities ; as the records of monasteries ; 
as Illustrations ın manuscripts ; and as laws. But the graves of 
the Anglo-Saxons and their contents have been for the present 
in or the primary ; and such literary works as those allnded 
to, such as many of those published under the direction of the 
Master of the Rolls and by the Early English Society, have 
been only a secondary source of information, They have how- 
ever, been by no means neglected by him. 
It may be well to begin by stating how an Anglo-Saxon is to be 
i ished fioma Romano British interment. Anglo Saxons, dar- 
ug the period of their heathendom, which may be spoken of rough- 
ly as corresponding in land to a period of some aco.or 230 
years onvwaids fiom their first invasion of the country in force, were 
interied in the way of cremation, and in urns of the pattern so 
common im the parts of North Germany and of Denmaik 
whence they are supposed on all hands to have come. A refer- 
ence to any manual of aichæol 


ogy, or ani ion of any such 
series as that 


inspect 

ed by Mr. Kemble in the Hore Ferales from 
the Museum in Hanover, will show the unmistakable identity of. 
the pattern, fashion, ond moulding of such urns as these, and 
these which I have had figued after digging them up in Berkshire. 
The Romans and Romano-Bntons given up the practice 
of burning the dead long before the time of Hengist and Horm. 
When they practised it in England, their urns.were of a very dif- 
ferent kind, being well bumt- and lathe-turned AL the Ro- 
mano-Britons I have exhumed in the ea ieee cemetery which 
has farmshed me with the tolerably wide bass of something ap- 
poaching to 200 interments of all kinds, were interred much as 
we inter our dead now. They were oriented, though by the ad 
of the sun and not by that of a compass; and, d in greater 
numbers in the winter quarters of the yeas, had the of 
their giaves, as has been observed by the Abbé Cochet, point- 
ing ale south of east. Nowa Romano-British interment in 
this way of bual has to be distinguished from an Anglo-Saxon 
one in the same way of non-cremation ; and this may be done 
thus. The Romano-Bnitons never buried arms nor any other 
implements which could be of use m this, and might be supposed 
to be of mmular use in the next world, together with a corpse. 
Funeral ware, such as lanymatonea, I have not found m com- 
pany with coms of the Chnstian Emperors; but such articles 
stand in relation to quite a different idea from thet which caused 
the Teuton to inter the dead with spear, shield, and knife; to 
say nothing of the less common siida and sword. 

The Anglo-Saxons are supposed by Kemble to have relin- 
quished cremation only when they assumed Chnistianity ; it wa 
little difficult to be quite sure of this ;,at any rate, when we find, 
as we often do, an Saxon in a very shallow grave, which 
Tir as to any one point of the compass, and in the arms 
or other inmgnia which it contains, gives us such clear proof 
that its tenant thought that whatever he may sof have 
brought with him mto the world, at all events he could 
take so'u -Ainge out, we are tempted to differ even from such 
authoiity as Mr. Kemble’s, But I am inclined to think that in 
some cases it is eto identify the tenant of a proper! 
o1iented grave as haying been an Anglo-Saxon. Inman ach 
graves Anglo-Saxons are to be - by virtue of their 

; and mixed up with their bones may be found the bones 
of the Romano-Bilton who occupied the grave before them. But 
further, In some mch cases 1t 18 possible to be nearly sure thet we 
have to deal with an Anglo-Saxon, even though there be no arms 
or insignia inthe grave, These cases are those in which we have 
evidence from the piesence of stones. under the skull that no coffin 


* A paper read at tho Royal Institution on Friday cvoning, March sy, 1870, 


‘families of the conquered 


was employed in the burial ; and & which stones are set alongside 
of the grave as if vicariously. In many such cases the cranio- 
logical character of the occupant of such a giave lends some 
colour to this supposition. But upon such identifications as hal 
been come to in the absence of ams and insignia I have based 
no statistics. The results of tho statistics of the cemetery which 
I have explored, as stated above, when brought to bear upon the 
questions alluded to at the beginning of the paper, would 
lead us to think that the Anglo-Saxons were m a considerably 
lower grade of crvilisation than the people they conquered, firstly 
and most forcibly on account of the shorter lives led. An 
old Anglo-Saxon male skeleton was a ranty, an old Romano- | 
British one a very common “find” inny excayatons. Nothing 
however in this Life is from the natural history pomt of view more 
characteristic of1eal civilisation or real sa than this matter 
of the duration of life The Mero i ranks had, like the 
followers of Cadic been anal o have led short lives, 
merry, as the Capitularies of Charlemagne teach us of 
their kinsmen, with those lands of mirth the end of which 
is heaviness. The next question which suggests itself upon the 
mastery of these facts and es is, were not these men merely 
soldiers encamped ? are not statistics just such as a cemet 
similarly explores now-a-days, say at Peshawar or Samaican 
would yleld? Not altogether such; for, however improbable it 
may seem, it js nevertheless true that the 
events m Berkshire, appear to have bro 
them, and not to have provided th 


lo-Saxona, at all 
t their own wives with 
ves with Pa alta oe 
previous inhabitants. The figures 
the crania of females interred with O-Saxon nsi when 
compared with figures of the cania of Romano-Bntsll women, 
show a very great difference, to the a Cn of the former 
of the two sets of females. The soldiers of dic, who con- 
uered this of Berkshire about half-a-century or so after 

e tme of first invasion, resembled the soldiers of Gustavus 
Adolphus m very little else, but they appear to have resembled 
them im fata beara are by their: wives. Whether this was 
the case elsewhere in d, Ido not know ; I am inclined to 
think thnt savagery was no recommendation, nor heathendom 
either, toa Christianised female population ım those days; and 
that the reluctance which would on these int itself 
to prevent inter-marriage oa esr aed tip sp Saas 
sets up as great an a præri impro against the theory w 
ian that such pean ae did ae place, as the difficulty 
of bringing wives over in the ships in those days sets up ın its 
favour. 

Indeed, on the hypothesis of much inter- the actu- 
ality ofour Anglo-Saxon language is a very great di SR We 
do speak a which, though containing much c and 
a good deal of Norman-French, is nevertheless ‘ 

Now we know, from finding cremation urns of the o- 
Saxon type all ove a, FA nearly, that the whole of the 
country was overrun by a heathen population ; to thus overrun it, 
this population must have been (relatively at least) numerous : 
add to the two conditions of heathendom and multitude which 
may be considered as proved, the third condition of isolation which 
may be considered as matter for dispute; and then the 
fourth of this heathendom and isolahon lasting from the nme of 
Hengist to that of Augustine; and tHe present fact of our 
bas Se Sahar Bidar he tae Penna 
or proving an as to the period of which I have been 
speaking, a p iod which is rendered Pre-histonc, not so much 
by co of time as by conditons of space? the absence of 
ge fees historians having been entailed by geographical 
and political isolafion, arguments of two kinds lit 
arguments ari natural history arguments, must be empl 
Nether the one kind nor the other eis sufficient hy itself. 
The empuenpof the natural and of literature touch at 
many iwolated paints, and here and there they le alongmde 
of each other along lengthy boundary ines. But empires need 
nol be hostile though they be contermmous ; that the 
empires of which we have just spoken may be united ` 
happily and m a most cent alliance for work im 
common, may be seen from the title-page of that most 
excellent German penodical, the ‘Archiy fur ee 
where we have the name of the Physiologist Ecker coupled in 
editoiship with that of the Antiquarian Jandenschmi. The 
necessity for a combination of the two lines of evidence and ° 
argument is as obvious when we have to controvert, as when we 
have to establish a conclusion. If you hare to attack or resist a 


force comprising both cavalry and infantry, you must have both 


s 
bd 
s te 
+ 


ty 


—.. weight of the metal is 


+ 


s - 
* G 


- 
» 


$ ~~ 


662 È a a NATURE i; [April 28, 1870 : 


cavalry -and infantry of your owh ; otherwise, some day or other, 
either in a country intersected with woods, or in some open plain 


wed into deep undulations, one of the tro arms m which you: 


deficient will take you in one or both flanks, ond you will be 
surprised, broken, aad 1outed® 


Guouce ROLLESTON 


SOCIETIES AND ACADEMIES 
LONDON 


Chemical Soctety, ls 21.—Prof Williamson, F.R.S., 
resident, in the char. Patchett was elected a Fellow. Prof. 
oscoe, F. RS, zee a lecture on ‘‘ Vanadium.” This metal 

was discovered in 1830 by Sefstiom, who also ascertained some of 
the moat peculiar characters of the substance, and prepared some 
`- of its compounds in the pure mate. Sefstrom not having leisure 
to prosecute the full examimation of the new metal, handed over 
his ions to Berrelius ; and it is to the investigations of 
the great. Swede that we owe almost all our acquaintance with 
the chemistry of vanadium. He found the atomic weight of the 
hide VC. and wrote. its oxides :—VO, VO, VO,, and its 
chloride V Some years afterwards Rammelsberg observed 
that the mineral vanadinite, a double salt of lead ae and 
lead chlonde, is isomorphous, with apatite and with mimetesite, 
the former containing phosphoric, the latter arsenic acid. This 
crystall hic analogy would bave led to the conclusion that the 
oxide of vanadium in the vanadinite has the formula V,O,, 
agreeing y Ta the corresponding oxides of phosphorus “and 
arsenic, P and As,QO,. But the unyielding facts Berzelios 
had A in his analysis, and accordin. o Ra the oxide 
` ın question was represented by the form compelled to 
regard te as an ex ae ae ee I 
Prof, Roscoe, ha come into the possession of a plentiful 
source of vanadium, determined to ascertain whether there really 
was such an exception, or whether Berzelius’s formula may not 
rhaps be erroneous. He soon found the latter to be the case. 
He proved that the substance supposed by by Berzelius to be vana- 
dium, us not the metal, eo an ovide, and that the true atomic 
. Thus the VO, of Berrelius be- 
_comes V,O,, SAET to P,O, and As,O,. The lecturer 
“went on to demonstrate that the characters of the vanadates 
bear out the analogy of V,O,, mth P,O, and AOp and 
vanadium, hitherto standing m no definite relation to other 
elements, must therefore be regarded as a member of the well- 
known Triad class of elementary substances, comprising nitio- 


geo, phosphorus, boron, arsenic, antimony, and bismuth The 
abore-men source of vanadmm 1s a by-product obtamed m 
the p on of cobalt from the coppet-bearing beds of the 


lower Keuper sandstone of the Triasat Alderley Edge, in Cheshire. 

The President, in proposing a vote of thanks to the lecturer, 
called attention to the service Prof. Roscoe had 1endered 
chemical science by his successful investigation of vanadium. 
a eae ar te remarks were fully endorsed by Profs. Frank- 

and the meetmg expressed its appreciation of 

Pree aoe s lecture by prolonged applause, Prof. Hofmann, 
from Berlin, who was present at the meeting, favoured the So- 
ciety with some observdiions on a compoun re H, N,), which 
he hed obtained when ti sulpho-area with silver oxide. 
The body ts distinguished by ts aoan to polimerise. 
Dr Hofmann further commusicet & compound isomenc 
with chloral (th® new anesthetic) had Tee been discovered 
by two Berlin chemists It differs from the sia chloral by 
possessing a much higher boiling point . A 

Geological Bociety, April 13,—Sir P. de eMal Grey 
Egerton, Bart, M.P.% F.RS., vice-premdent, in the chair. 
Mr. S. W. North, of Castlegate, «York, was elected@a F “low of 
the Society. The follo communications were read ;—- 

1, A letter from Dr Gerard Kreft, dated Sydney, 2gth 
, January, 1869, accompanying a model of the left lower incor 
of Thylacoleo carnifex, Owen, and the o fragment from 
which the model was made, Dr. Krefft als referred to the foal 
remains of herbivorows marsupials in the museum at Syd 
which intluded, according to him, besides a great num of 
Wombats ( Pkatrolomys), many wombet-like E ee 
, Wallabies (Halmaiurus), cas proposed to divide the 


" Into the following groups 
I. Macropus, laaa as in Macropecs maor. 


2. Halmaturns, Se acl 
two sub-groups :—= 


2 
+ + 
a 


permanent, divided into 
ciated with | 


a. True Wallabies, with the premolais long, nfnow, and 
ressed, aud the rami ofthe inne i jaw but slightly ` 
anchylosed. 

å. Wombat- like Wallabies, with the premolars compact, 
rounded, and molar-like, and the ramı oe the lower jaw 
firmly anchylosed. 

Illustrative sketches and phot hs TEE this paper. 
Prof. Owen remarked ae the importance of the researches 
made by Dr. Kreft and Prof. Thompson. No treces of man had 
been found. The numerous remains of mammals, especially the 
herbivorous species, had doubtless been carried into the caves 
by Zhylacoleo Prof. Busk inquiied on what evidence Prof. 
Owen decided that the tooth of Tăylacaceo was that of a 
Carnivore. Prof. Owen indicated the remarkable compiession 
of the tooth and the absence of the Aane form proper to the 
as chaiacteristic of 7Aywaceleo and indicative of 
carnivorous habits. Mr. W. Boyd Dawkins stated that 7 
was most closely allied to ZY ax, which was probably a tine ` 
Herbivore. emdicated the importance of the question, as if 
Thylacoleo were a Carnivore, Pragranlax would be ong also. 
Prof Owen remarked that tax was also a Cainivoie. 
The premola:s iesembled the small tubercular molars of the 
Hyenas, Felida, &c. The ante:lor tooth, associated with the 
small tubercular tooth, was compressed and sharp pointed. The 
low condyle forming part of the angle of the jaw, was such as 
occurs in 7kylaciaus. Dr. Duncan remarked that it was by no 
means necessary that all carnivorous mammals should be formed 
upon the same type, and that he did not see why there should not 
be a carmyorons form of the kangaroo type. The chairman 
said that the settlement ofthese questions must now be post- 
poned until we obtain furtheı matenals. He mentioned the 
discovery by Dr. nates in the apes of Australie, of a 
species of fish resembling Leprdosiren, an singular 
affinities to some of the Devonian fishes. ji 
2, ‘‘Onthe Fosml Remains of Mammals found in Chine.” 
By Prof. Owen, LL.D., F.RS., F.G.S. The ens of 
teeth descnbed by the author were obtained Robert 
Swinhoe, Esg., late H. M Consnl at Formosan, Skir by 
purchase ın the apothecaries’ shops at’Shanghai, They included 
two new species of Stegodon (named S. nnenss and S. ortentalss), 
a new Iiyena (AZ. sinensis), a new Tapir (Tapirus sinenus, a 
new Rhmoceios (A. seuss), anda species of Kaup’s genus 
Chalcotherium (C, sense). The author remarked that the 
whole of these teeth presented an agreement in colour, chemical 
condition, and matrix, which led tothe conclusion that all be- 
longed to the same period. But for the presence of the 
Chaltcotherium, ay ald "have been referred either to the 
Upper Pliocene or the Post Pliocene period. The author did 
not consider thet the occurrence of the Anoplotherioid species 
need affect the determination of the age of the fossils, especially 
as Chalicotherium departs in some from the type genus 
Anopolthe:rmm, and 1s not known from deposits older than the 
Miocene. The Chairman called attenhon to the remarkable 
association of forms among the fossils described by Piof Owen 
Prof Bask remarked thet the matenals at command seemed 
to him insuficient for the establishment of new species. He 


observed that the distinctive characters of SINENSIS 
appeared to be very slight, and that the Hyena tas probably 
H. spelma, The tooth of Rhinoceros m be a milk- 


molar of R. sematranius. Mr. W. Boyd Dawkins suggested 
E A as the specimens were obtained fiom apothecaries, there 

no evidence of the tontem city of the fosmls. 
Mr H. Woodward stated that . Swinhoe bad himself 
obtained a seres of these fossils from a cave many mules inland, 
he believed on the course of the Yang-tee-kiang. Mr. Wood- 
ward also called attention to Mr. Han ’'s paper on Chinese 
Materia Medico, in which many fossil teeth of mammalia are 
noticed. Prof. Owen, in reply, stated thet great quantities of 
the: (canis Had: ael e tis Vanda’ ead t he had 
selected for description those which, from their minute agree- 
ment in chemical and other characters, might justly be inferred 
to be derived from caves of the same age. 


3 “Further eta ad Beane Fol Elephants of Malta.” 
By Di. A. A. Caruana unicated by Dr. Pile a ohh 
F.G.S. The author descnbed a new locality in Malta in which 
the remains of elephants had been found recently—the Is- 
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shark’s teeth, and a small tooth which he regarded as belongi 
toa Hee I RE He indicated the nature of the teeth 
bones of elephants found by him in the newly-discovered fissure. 
The whole of the five | ties in which ossiferous fissures have 
been discovered are in the same part of the island; and the 
author conc\knded with some remarks upon the geological con- 
ditions under which the remains of mammal must have been 
accumulated, and upon the probability that a connection then 
existed between ta agd Afnca In a note appended to the 

per, Dr, A. Leith Adams stated that the supposed tooth of 

Ippopotamus was a true molar of one of the pigmy 
elephants, and that the shark’s teeth had probably been de- 
rived from the Miocene d Prof Busk remarked that 
there was no doubt that'three species of elephants had lived 
in Malta. Capt. Spratt said that it appeared to him that the 
chief interest of the communicetion lay in the greater com- 
parative abnndance of the larger species of elephant in the 
new locality. 


Royal Geographical Society, April r1r.—Sir R L Mfurchi- 
son, Prendent, in the Chair. The first paper was on a Pundit’s 
explorations in Western and Central Thibet in 1868, by Major 
T. G. Montgomerie, RE The previous exploration ha 
furnished some information as to the disticts between Rudo 
and the Thok Jalung gold-field, it was decided to send the 
third Pundit to Rudok, and through Rawung and T ¢, 
north of the Gangri Peaks. A reported trade route from 
Thok Jalung to -noor lake, and thence to Lhasaon, was 
to be attempted ; this, the ronte by Majn and Shellifnk 
to Tadum Monastery. e result has been to give definite in- 
formation as to the cter of the great elevated plain of Thibet, 
15 to 16,000ft. above sea level, extend) probably toSew Choo, 
neuly to the great wall of China. The Pundit, as one of a paty 
of Biahiiis, went from Spiti to Demchok, on the upper Indus; the 
river was 270/t broad, and 5ft. deep in July—velocity of stream 
ay; mues per hour, Rudok had not been visited ; officers had 


tiated to within 12 miles of the Fort, where the Jong-pon or’ 


rovernor resides. The Pundit determined the pontion ; the Fort 
1s on a hall of 25olt., with 4 monasteries and 150 houses round it. 
July 2and.—The proceeded eastward through Rawung 
iad Tingche to Dak-korkor, a standing camp and annual fair 
Large and small salt lakes were passed, and three days’ march of 
a waterless country, the soil ofe dazzling white. Five days north 
be heard of a distict called Tung Pharyu-Pooyu, of the same 
character, very lofty, named from high Trian robably E. 
Kun-kuenlun A river is said to low N and E. to China ; 
the population is numerous, consists of Dokpas under Lhasa: 
The snow-white plains have been noticed east at pea 
Pass ; no high peaks were seen to north and east. accounts 
and observations confirm the existence of plains from the 
Chang Thang of Rudok to China ; the Pundit identified ‘‘Jiling,” 
with Sinng, N. lat 37 E. long. 102, The reached 
Dak-korkor, 20 miles N. of Aling ae during the annnal 
far. Robbers attacked the camp. e Jong-pon levied a 
black mail fiom the traders to avoid pillage, probably sharing 
the plunder. The Pundit eget ok eastward the Aling Chu 
nver, which falls into e Hagongcho. e pessed lake 
Chakchaka, whence Nepal, &c., us supplied with sait. These 
lakes are nearly connected. A salt field of 20 miles by Iois 
nearly on a level with the lakes. ‘fhe Pundit heard of seven 
gold-fields besides those visited, Thok Sailung and Thok Jalung, 
and those of the northern dishict, South of Thok Jalung the 
gold bearing rocks were left. The supply in the gold district? is 
inexhaustible. 

From Thok Jalung they passed through Majin—the country 
drained eastwards, partly n and partly level; all about 
16,000ft. above the sea. They ed Kinglo on the large siver 
Chu S , unfordabie in sammer, flowing east nto a large lake 
Cho Silda, which receives three large streams but has no exit 
Shellifak Monastery lies south of this lake fiom Kinglo. They 
were obliged to tum off the Tengri-noor route, and go south-west 
to Lake Mansarowse Crosing the Nagchail and Riego ranges, 
offshoots of Kailas Peak, numerous borax fields were passed, 
furowsbing a sufficient supply for the potterles of Europe A 
tax of rọ annas or Ia. for above 240 lb only is imposed. Large 

of black wild yaks, wild asses, numbers of Hodgsonian 
ss wild goats and sheep, including Ovas Ammon wolves, 
reddish hares, marmots, and a kind of fox were observed. The 
lakes were tenanted by quantites of geese, ducks, and storks; 
‘eagles and vultures were seen Robbers abounded, 
but went off at the sight of gums, Pundit surveyed the Man- 


sarowae Lake; the water was sweet ; no exit. He failed to join 
the Ladak caravan to Lhase, but proceeded to Shigatse, where 
he was stopped, and oblged to return. His servant reached 
the Tadum Monastery, but was sent back, He crose 
into Nepal by the Muktmath, ire of only 13,000 feet 

Mr. Shaw described the white plains which he had traversed 
for 10 or 12 miles as resembling ice covered with snow, one 
being soda; under it lay crystallised salt. The thieves were 
en by the rites, but were so afraid of guns, that 
a quantity of stolen sheep were voluntarily A on the 
approech of European shooting party. SirH Rawlinson 
conndered there were no mountains noith of Rudok, but that 
the plain descended bya gentle slope, affording facilities for a 
greatroad to be connected with the road from India He referred 
to a Persian work, Tank-1-Ras-chidi, written by a cousin aml 
general of the Baber, ging full topography of Thibet 
and Kashmir. Mr. Saunders exhibited a map of Thibet, he 
believed Central Asia proper was encircled by mountains with 
an escarpment descending rapidly on the north as well as the 
south, and agued against the hypothesis of a gentle slope. He 

ted out the remarkable depth of the arr na ly 

“he Pundits se. vant who had penetrated behind Mr. Everest, 

found the base of the peaks to be only on a level of 6,o00ft, the 

gorges 20, oooft at Dr. Campbell stated that a Chinese army 
invaded Nepaul by the Muktinath Pass. 

The President remarked that our knowl of the country 
had till now been denved from the Jesuits Thibeten survey. 
The discussion made him realise our ignorance of it 

A second Paper METAI T ARE OTE A attempt 
made to communicate from Assam with Catholic mømonanes 
now residing at Sakka and on the Mekong and Salween rivers. 
The envoy was turned back. A letter received from the mis- 


sionaries was read, mentioning that Europeans were casting 
cannon for the Mabommedan king. ‘They expressed their deme 
to aid English tavellers, and mentioned that year they had 


recelved ‘'a nice geatleman from Bathang named Cooper.” 
The bishop is at Ta-Tmen. Col. Yule mentioned that 10 years 
ago a letter from the Vicar Apostolic at Bonga to Bishop Des 
Mesures at Rangoon first disclosed the presence of Catholic 
missionaries m Thibet. Information was sent by them concerm- 
ing the ryers flo from the platean of Thibet, between the 
Bramapootra and the Upper Yang-tze-kiang. The upper waters 
of these and the Mekong Salween and waddy, issue from 
a higher latitude than supposed and can be traced to 35°. The 
determination of the uted questions connected with these 


rives 14 proposed as an object of fature loration. A paper 
onthe Upper Irrawaddy is shortly to be ni before the Society. 


Royal Astronomical Society, April 8.—Wuliam Lassell, 
BREEN PERJE in the chair. The minntes of the last meeting 
were and confirmed, and 37 presents announced. A paper 
by Mr. Plummer on the Obit of the Comet of 1683 was read. 

rom the observations of Flamsteed, a parabolic orbit was de- 
cided by Halley, but recently Clansen of Dorpet has computed 
an elliptical orbit. The author, at Mr. Hind’s suggestion, re- 
examined the matter, ergy i possible corrections, and using 
the latest star places, and as the result that the orbit is 
parabolic, so that the return of the comet in a few years hence 
1s not to be expected.—Mr. Tebbutt, junr., sent some observn- 
tions from Australia, of the Lunar Echpee on January 17, 1870, 
During the totalfty, the details of the surface of the moon were 
distinctly seen through the coppér-coloured tigt pervading the 
disc, which was given at the edges. A number of telescopic stars 
became vissble in the path of the moon, and several occultations 
of these durmg the eclipse were noted. The tames of contact 
were hkewise given. 
Plato.” There are now 35 spots knowrfon this space, 8 of them 
having beet discovered since November 1869. The result of 
771 0 ons was given in a tabular farm, showing the 
degree of visibility in the first 6 lnnations of a year, in the last 6 
lnunations, the increase and decrease of visibility, and the amonnt. 
of the variation. The observations were ade with telescopes 
of 6 to 9 inches aperture, the greater number coming from Mir. 
Crosby's Reporter of thelatter mze, The Pyesdent announced that 
there was a possibility of the Government providing the means of 
transit to and from Mediterranean ports, for observers of the 
eclipse in December next, and he invited the Fellows willing to, 
take part m an organised scheme to send in their names, os 
Noung could be done until the probable ee known. 

SS ee ee e e subject b 
tracing the course of the eclipses from Portugal eto the Black 
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‘Sek, aid” stated that the points which were especially 

available would be Xeres one, pi or Gibraltar; Oran 
near Syracuse or Catania, 


in Algena, and a station in Sicily, 
ened pest be y been tally ais 
of the was occupi . Watson; 
who brought forward his h i E A 
of the moon, that both water and air exist on the si i 
tons, His argument was, that from his tel views of the 
moon he was convinced water and volcanoes had left traces of their 
action ; that chemically and geologically # and water were neces- 
sary forsuch action ; that the air and water conldnotget away fiom 
the moon, and that as they were not present on the side visible— 
which he admitted to the fgllest extent—they must be existmg on 
the other side—althongh he could give no other proof in suppoit 
of his assertion. Mr. Watson's views were severely criticised in 
a jocular tone Capt. Noble, and more seriously by Col. 
Strange, who said that Mr, Watson having wished to extract an 
opinion whether he was right from the society, could not hare it, 
as that body as such never gave an opinion on any communice- 
tion, and that if di i astronomers did not rise to con- 
fute him he must not take silence for consent. Even esanming 
all that Mr. Watson seid to be correct, which Col. Strange by 
no means admitted, there was even another explanation than 
that off viz, that the water had been absorbed into the in- 
tenor of moon, Mr. Watson’s remarks wee a yam: 
example of -the of mg forward opinions fi 
without a foundation of facts. Aiter electing seven new Fellows, 
the long and interesting meeting came to an end, 

An ological Society of London, April 19.—Dr. 
Berthold? Seemann, V. P., in the chair. Mr. John 
105, Jermyn Street, St. James's; and Mr. David Mitchell Hehn- 
derson, 1, Carden P Aberdeen, and Old Calabar, West 
Africa, were elected Fellows, Dr. D. Lubach, of Kampen, 

ing Member. 


A paper, by Mr. Alfred Sand was read “On Mr. 
Darwin's H exis of as applied to the 
F of Memory.” The t question to be ask 


was—‘‘Ts thought a function of the brain?’ The author 
answered it in the affirmative, and cited facts and appear- 


ances in physiology, anatomy, pathology, and physics in su 
ah eA alt anes Thought could not aed ree asa 5 
uct of the bram-cells any more than li A tae pot he 
the cells of the retina, yet the brain were necessary for the 
communication pen E and P SEN EE and internal 
world, and were usted e process of thinking and willing, 
ın the sume manner as the cells of the retina were exhausted and 
required renewal in the process of seeing. to the con- 
skjeration of the of memory, the anthor combated the 
theory of Mr. John Stuart Mill, that the mind is a series of feel- 
ings and nothing more, and that memory is an ultimate fact in- 
capable of thon. The remainder of the paper was devoted 
to the application of Mr. Darwin’s hypothesis of chap, Sar 
which the author maintained was capable of explaining the diffi- 
culty raised by Mr. Mul; it granted that the mental facul- 
ties depend upon the brain, and the brain-cells give off self- 
pro ules indefinitely, everything becomes plain. 
After in detail the action of external impresmons on 
the brain at different tithes in the life of an individual, some of 
the many conditions favourable or the reverse to the retention of 
such im and the dormant and active states of the brain- 
cells, the author entered Into a, conmderation of en Seale of the 
oppa Ser aa their action at maturity, and thei 
self-propagetion. Mr. W. B. Kesteven suppl 
per by a speech of some length in General support of 
er Darvin’s hypothesis, but not of Its t by Mr. 
mi 


of his leparks. 
Dr. on 


m 

discussion was further sustam&l by Dr. Down, 

Rev. Dunber Heath, Mr tig Dr, Ellis, M. Robert Des 
Mr. George St Clair, the Chairman, and others, 

C. ompaon contributed a note on ‘‘ Con 

i ” urging upon the Society an investiga 

ons :—I. When the defects com- 

monly attributed to onship of the parents are exhibited, me 

the of these defects traceable in the parents or their 

familles? 2 When the medical pedigree of the parents is fault- 


Mr. 
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* less are the Sayer gla deere Ae 3. When any- z 


, is it transmitted to 
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at the ‘conclusion that the practice was not 


only not necessarily injurious, but that a methddical ang judicious 
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selection in the marrlage of close relations would be of enormous ., , 


value to the ‘community in the improved iace of men that 
would by that means be obtained. Bleir cited in sup- 
port of that view the! case of a people on the Ganges, w 
other speakers adduced conflicting evidence, 


London Mathematical Society, Apiil 14,—Prof. H. J. 
S. Smith, Y.P., in thechaib. The Chairman.madesome remar 
on a pioblem in kinematics; Mr. Cotterill communicated some 
propositions bearing on residuals and former papers of his own 
o the society ; Mr. Crofton diew attention to a locus m 
Cartesian ovals; Mr. Jenkms gave a ged construction for 
showing the spha! exoess of a triangle ;- and the chairman 
mentioned some focal properties of akew surfaces to which’ he 
Palmontographical Society, Apiil8—-Annoual ge 
ing; Dr. J. S. Bowerbank, F.R.S., in the chaif.—The 
acu reported that the Soclety was m a most prosperous con- 
dition ; thet the volume for the present wes ID pi and 
would be publahed in the autumn ; new monogra 
Mr. Carruthers, on the Fossil Cycades, “by Dr. Lycett on the 
Fossil Tregonia#, and by Prof. Owen on the Purbeck Mam- 
malia, were in preparation. It was added thet Air H. Wood- 
ward would continue the M h on the Trilobites, left un- 
finished through the death of Mr. Salter, and that Mr. Wood 
would issue a supplement to the Crag Mollusca. The ballot for 
the council and officers wes taken, and the omg poemen 
were elected. President, Dr. S.-J. Bowmbank. Vice-Presi- 
dents: Prof. Bell, C. Ds T. Davidson, and Prof. Owen 
Council; Piof. Ansted, Dr. }. J. Piy W. Boyd Dawkins, 
Prof. Duncan, Sir P, ton, Bart., j. W. Flower, R. Hudson, 
. W. Lott, J. Gwyn H. Lee, Sir C Lyell, Bat, J. 
ickertng, J. Prestwich (Pres. Géol. Soc), Piot. Tennant, 
Tyler, H. Woodward. Treasurer, Searles Wood; Honorary 
Secretary, Rev. T. Wiltshire. ae 


m 
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Royal Society, April 18.—‘“‘On Change 
Colour runi of Vision.” By Robert H. Bow, C.E., 
ane Me w observed the peculiarity of chromatic 
vinon in the month of’ January, when expenmentmg upon 
the perfection of definition at different -parts of the renna. 
Coloured objects seen obliquely undergo two Aria a first, 
they become less Si alae Ac ea AE E y the case 

ith greens, ows, and oranges ; and secondly, the colour be- 
comes al in character, most stmkingly so in the cases of 
pinks, purples, and scarlets; pinks and purples become blue, 
and a brilliant scarlet (such as given by biniodide of m 
fixed with gum arabic) becomes successively orange and yellow, 
according to the degrees of obliquity. The phenomena are most 
satisfactorily produced when the coloured objects are held on the 


aa 


by 7 i 


d 
+ 


of Apparent 


nasal side of the observing eye. The author speculates on the . 


infiuence this discovery may have EON theories of colour 
sensation, and upon our knowledge of the nature of colour-blind- 
ness and the anatomy of the retina. 


PARIS 

Academy of Sciences, April 18.— A memoir by M. Mou- 
tard, entitled “Researches upon the Equations with partial 
derivatives of the second order, with two mdependent v.uiables,” 
wee communicated by M. Be:trand.—M. Bodeau presented a 
memoir on the determination of the latent work in systems, with 
uniform or uniformly periodical movements —M. G. A. Hım 
communicated a second note on the specific heat of water towards 
its maximum of density.—A note by M. Cronllebols on the 
variations of the index of refraction of water with tem 
was presented by M. Balard. Upon this subject the anthor 
come toa conclusion directly o te to 
M. Jamin, end maintained that the index of refraction attains its 
maximum at the maximum’ density of water (4° C=39° 1 F.) 
and decreases both above and below that temperature. He de- 
scribed the a employed by htm.—-M, L. Sonrel commu- 
nicated a note on the Aurora Borealis of the 5th April, of which 
he described the a ctand the various phenomena aceom- 
panying it. 

1t Was 
same chaiacters, 
odour, which 
i Germany. Magnetic perturba- 
tons were’ observed both on the 4th and sth of ApnlL—M. 
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` researches upon gold 
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Delaunaygresented some iemarks upon M. Flammarion’s note 
on the law of the rotatory movement of the planets, by M. G. 
Quesneville. The author mamtained that M. Flammarion's 
numbers were incorrect.—A note on the spectrum-analysis 
of a solar spot, by M. G, Rayet, was also communicated by M. 
Delaunay. e author stated that while observing na tags 
ofan imm spot in the south-west region of the duc, 
he saw the line C become luminons in the portion answering 
to the nucleus.—The greater number of the pa presented to 
the meeting wee on chemical subjects. M., Dea pre- 
sented a note on the chnorhombic form of the red oxide of 
mercury.—-M. H. Sainte-Claire Deville indicated some expen- 
ments which he is now com leting, upon the decompomtian of 


aqueous vapour by iron. e phenomena, mg to him; 
resemble in some important tą, the mechanical phenomena 
of vapoilsation and condensation ; thet is to say, they favour 


hygrometric lawe-—-M. J. P. Prat presented some experimental 
its compounds The author described 
the formation of a gold the addition of bicarbonate 
of potgsh to a solution of chore or gold, adding oxalic 
acid to the filtrate, and boiling it for two minutes, The spongy 
gold, heated with a combmation of sulphuric and 1odic acids, us 
entirely oxydised ; the product dissolves in forming nitric acd. 
The solution, when diluted A a precipitate of 
1otosulphate of gold. The author noticed further the dinde, 

ex, and oxides of gold, two of the latter being new com- 

u O!) A cunent of chlorine passed 
over a heated chloride of gold may produce a volatile chlorine 
superior to the sesquichloride.—M. H. Debray communicated 
a note on the assay of miver containing mercury. After 
noticing and explaining the process of Levol for effecting 
this assay in the bumid way, the author descnbed the 
method adopted by him, which consisted in heating a small por- 
tion of the silver, known to contain m , in a small crucible 
of gas charcoal for about a quarter of an hour, when the mer- 
cary is driven off and the miver remains as a button.-M. 
Balard piesented a note by M. E. Reboul, on the hydriodates 
and hydrochlorates of monobrominated ethylene and propylene. 
—In a note on black phosphorus, M. Blondlot stated that after 
many unsuccessful trials by Thenard’s method, he hed prepared 
this substance by distilling a aay or heating it to 21a°F. 
under water m contact with mercury. Its colour ıs due to a 
multitude of black pomts, which disappear when the substance 
is fused and reappear on its cooling. At first the black phos- 
phorus thus prepared, contained a trace of mercury, but after 
several A ths disappeared, although the coloration 
was retained, The black material is more volatile than ordinary 
howphorus, of which the author believed it to be an allotropic 

form —M, Boussingault communicated a note by M. Musculus, 
on a dextrine scabs in cold water, i pig by mg starch 
with crystallisable acetic acid. The author considered their in- 
solubility of this dextrine to be due to its retaining the organisa- 
tion of the starch grains. He described its characters amd be- 
haviour under vanous circumstances.—M. L. Henry presented 
two important memoirs, one on the chloronitric and bromonitnc 
ethers of glycerme; the other, on the direct combination of 
allylic com ds with chloride of iodine and hypochlorous 
acid. In the former paper he described the action of nitric 
acid upon the halogenated wthers of glycerine, and especially 
the compounds dickloremononitrine (CH, CI (NO?), and 
monechlorodinifrine (CTH), Cl (NO*)',.—M. A. Béchamp 
communicated a note on the formation of urea by the 
action of hypermanganate of potash upon albuminous matters, 
in which he maintained the correctness of his assertion that this 
reaction takes place, and described his mode of experimentation 
and the results of the analysis of his products ——AI. P. Guyot 
communicated the results of his investigations Into the tonal 
i vedas of some products of the phenic A es etter and 
ydine.—M. J. Cloquet presented n note by M. L. Van Backer, 
containing a list uake shocks and volcanic eiuptions 
recorded as having taken place m the Dutch East Indies since 
the commencement of the sixteenth century. This list is derived 
fiom Junghuhn’s ‘‘ History of volcanoes. "M. H. Ballon made 
some observations on the mests of ice which have been noticed 
on the stems of plants, and stated that this phenomenon wusa 
pmely physical one, and had nothmg to do with the life of the 
lant.—Accoiding to M. Gudno-Méeneville, the parasitic insect, 

called sys or sendy, which attacks the ulkworms in Jepen, isa 
erous fly, lke the Chinese one noticed by M. Castellani, 
French fly which has transferred {ts attentions to the 





Cynihkia-silkworm. M. Guéing names the 
oudj:i.—M. N. Joly, in a letter to Bf. Dumas, noticed the 
occurence of a distinct rotation of the embiyow in the eggs of 
the axolot.—Dr, Pettigrew, presented some observations on ic 
flight of Insects, with reference to, M. Alarey’s communications 
on this subject. Dr. Pettigrew clanns the pronity in determining 
that the wings of insects m movement descnbe a figure ot 8,— 
M. Andral, presented a note on the temperature of new-bom 
infants; M. Moyret proposed the employment of perchlorde 
of iron for the punficeflon of the air evacuated fiom hospitals ; 
and M. Namias forwarded some remaiks upon the employment 
of bromide of potassium asa medicine, in reply to which M. 
Balard, made some obeeivations, reccommen the use of 
bromide of sodium. Of the following communications the 
titles only are given :—A note on cholera by M. Levery; a 
note on the movement of liquids by M. d’Estoquois ; and a 
note on vapour in a state of saturation, by M. Leloup. 


VIENNA 


‘ Imperial Academy of Sciences, March 17.--A memoir was 
communicated by Professor V. Graber “ On the resemblance of 
the structure of the female eaternal sexual organs in the Locustidec 
and Acrydil from the point of view of ther developmental 
history.” The author stated that in these two families of salta- 
torial oithopterons insects the external sexual oigans of the 
females are exactly similar in number, form, and position in 
their original condition when the ee r leave the egg, 


and that it is only by araa E place during development 
theat the differences o le m the mature insects aie 
brought about. These developmental changes were desêribed by 
the author in detail 

March 24 —Professor J. Stefan presented a preliminary com- 
munication ‘f On a new erpenmental method of analysing the 
movement of sounding columns of air,” by Professors A Toepler 
and L. Boltrmann ; and also a paper by himself ‘ On the exata- 
tion of longitudinal vibrations by tansverse ones.”-—Dr. S, Stern 
communicated a memoir ‘‘ On the resonance of air in free space, 
as a contribution to the theory of sound.”—Dr. A. Boué spoke 
upon the accumulation of erratic blocks in the sedimentary 
rocks, and in tertiary sandstones or conglomerates. He du- 
cussed the various hypotheses which have been put forward to 
account for these phenomena, which occur in various formations 
from the older carboniferous sandstones to the most recent beds. 
For the Eocene and Miocene rocks the author adopted the theory 
of their having been floated by ice ; he also opposed the notions 
of those geologists who ascribe the excavation of lake-basins to 
the action of glaciers and assume the existence of glaciers at all 
geological ota —-A memor was communicated by Piofessor 

© 


rucke “ phymological mgnificance of the partal decom- 
pomtion of fat m the intestine.” 
PHILADELPHIA 


American Philosophical Society, March 4—‘‘On the 
Periods of Certam Meteonc Rings.” Daniel Kirkwood. 


L The Meteors of April20. Inthe Astronomische Nachrich- 
ten, No 1632, Dr. Weiss called attention to the fact that the 
orbit of the first comet of 1861 very y intersects that of 
the earth, in longitude 210°; the pomt passed by the latter at 
the epoch of the Apnl meteonc shower. A telation between 
the meteors and the comet, sumular to that recently detected be- 
tween the November meteors andthe comet of 1866, was thus 

ed as probable. Is this hypothesis in harmony with 
facts? and if not, arg our piesent data sufficient for determini 
with any reasonable probability the true period of the Ap 
meteors? ° 
Dates of the April Shower —Prof. Newton selects the following 


from Queteld’s catalogue as belenging to this period :* 
I. B. C. 687, 4 A. D, 1093 '4’5, and ’6 


2. i 15, Fs n 1122, °3 
; A. D. 582, ; if 1803, i 
eriod of the Comet of 1861.—The elements of this body 
were computed by Oppolzer, who assigned it a period of 415 y. 


Now, while it is true that the inter from B. C. 687 to 
i. D. 1803, is very nearly equal to mx periods of 415 years, the 
slightest exammaton wil show that this period does not 
harmonise with any of the intermediate dutes. This fact, then, 
without further discussion, seems fatal to the hypothesis that the 
period of the meteors is nearly equal to that of the comet, 

* Slmman's Journal for July, 1883 : ; 
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OW probable peti Sane ring ?—The showers of 
1093-6 and 5122-3 at ora a peod of from 26 to 30 
Save Godel Ep densest poition of the ring at 


6 form ened anywhere between 1093 and 

cadet tae atter, in either 1122 or 1123. The entire 

Deal front BC Gos oA D 190 ie 24g error BS 
ods of 28 y. 29 peat te orn carts a1 asec’ 
the following scheme : 


B.C 687 toBCG I 672.000 yas. mmay perioda of 28.000 cach 


15 tO A D. 597.000 ,, » 28429 ,, 
AD 5682 to 1093-714 SIL7I4 E tte, mn 28.429 ,, 
1093.714 to 1122.143 9», m I n 28 429 n 
1124 143 to 1803 Go. 57 pop ag “o 28.369 yy 


These coincidences indicate a period of about 284° 
corresponding to an ellipse whose major axis is 18.59. ne 
the distance of the aphellon is very nearly equal to the mean 
distance of Uranus. It will also be observed that the time of 
revolation, which seems to have been somewhat | ened 
about the Christian era, was previously one-third of the period 
of Uranus. 

-IT. The Meteors of December 11- -13. 

In the catalogue of Quetelet we find the fom fo extraor- 
dinary displays which belong mndoubtedly to Touhy Obser- 
‘vations made in England, 1862, wodtcate also a more than 
ordinary number of meteors at the December epoch in that year. 

1, A.D. gor. “The whole hemisphere was filled with those 
agree called ay stars, the ninth of Dhu’lhajje (288th year 
of the H midnight tll morning, to the great surprise 
of the ne a Beye Meer pat of the Umsversal 
Litstory, 8yvo. oT 2, Lond. 1780. The date of this 


phenomenon nA to the December b, A.D, gor. 
2. 930. ‘Averse uable d’toiles tes en Chine,” 
3. 1571. “On vit & Zunch ‘du feu tomber du ciel.’” 


4. 1830, gis and 1836, The maqmum seems to have oc- 
ee whenas many as ten meteors were seen mmul- 
ane la aint ap 14 au 12 décembre, on vit, A Parme 

Apacer d'étoiles filantes de différentes grandeurs, qui 
t presque toutegavec une grande yitesse vers le 
SSE. A 10 heures-et 4, entre les seules constellations du 


cae gr 


Ea et du T on en çompta environ une digame.” 
Doubtful) 1867, 1862, and 1863. Maximum probably 
w The meteors at this return were far from bemg com- 


ela in numbers with the ancient displays. The shower, 
was distinctly observed. R P. Grey, Esg., of 
England, says the paag for December 10-12 
was, in 1862, “exceedingly well defined. ™ 
. These dates indicate a period of about 294 years. Thus :— 
| GOI to 930...... ıı J period of 29.000 years. 
930 to hh eons 23 periods of 29.136 years, 
1971 to 1033 ke owe g periods of 29.111 years. 
1833 to 1862.. ,.... J period of 29.000 years. 
IO. The Meteors of October 15:21. 
oe ee Catalogue) 
peng P tua CPS s 
. 288. en Chine.” 
a red in Clo 1439. In each year a remarkable apparition was 


} Quoted d from Herrick, in Silliman’s Journal for 
Agr a aa “A great shooting of stars between 
Wi) One ai anes a S W. to N. fOxn, N.E to 
o a comet if the meridian very large, and like 

ae a ee which lasted several 

ue after that was z train like a roweof thick small stars 


p twent minutes eats bare dipt N.” 

. Bran e, un’ grand 
vona filantes dang | roe vans tanèes ED. il ities avec 
B 


These es indicate a eee EROA 
tg 1439 a ee 
1439 to 174 » 
1743 to 17 . "a ” 27.500 yy 
: Tf TEEN A con it is a remarkable coincidence 
that the aphelion distances of the meteoric rings of April 18th— 


20th, October 15th—aist, November 14th, and December 11th 
13th, as well as those of the comets 1866 I, and 1867 I, aie 
all neafly equal to the mean distance of Uranus. 
a Flerrick gsaigned a vaino gf 27 yours. Seo Silimgn’s Journal for 
April 1841, p. 965. 
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SCIENTIFIC MANUALS. 


Asfention of the Publishers to oe a complete 
es of Scientific Manuals, affordmg full and accurate elementary 
nformation, conveyed m clear and lucid English. The authors 
are well known as am the foremost men of therr several de- 
partments ; and their names form a ieady tee for the high 
chaacter of the books. Subjoined is a list of those manuals 
that have already appeared, with a short account of each. Others 
mre in active prepaiation; and the whole will constitute a 
giandard series specinlly adapted to the requirements of beginners, 
whether for pnvate study or for school instruction. ~ 


, ‘ASTRONOMY.— By the Astronomer 
YAL.—POPULAR ASTRONOMY.” Wih Insiratlons By G. B, 
Royal. cheaper 


Ir is the 



















ASTRONOMY.—Mr. LOCKYER’S ELE- 
MENTARY LESSONS ın ASTRONOMY With Coloured Diagram of 
the § of the Sun, Stars, and Nebula, and numerous I[Instrahons By 
J. NORMAN LOCKYER FRS Fifth Thousend 8mo. ss 6d 


ami 
Apparent Places of the Hea , the Distances and Dimen- 
. Universal tation. most recont astronomical 
are incorporated 


UESTIONS ON LWOCKYER’S ELE- 
MENTARY LESSONS IN ASTRONOMY FOR SCHOOLS. By J 
FORBES-ROBERTSON. x&mo 1s 

HUXLEY’S 


* PHYSIOLOGY.—Professor 


LESSONS in ELEMENTARY PHYSIOLOGY With numerous Ius- 
moons. By T H. HUXLEY, F R-S , Profesor of Natural History In the 
Royal School of Mines. Twelfth Thousand Amo, cloth 4s. Ge. 


This book descnbes and eapluna, in x series of graduated | 


les of Homan Physdolgy , 


Panmtlon with ono another and oe Sea of ac '; the 
Pau: A Tablo of Anomia] and Predkeial Ceuncu is nida 

UESTIONS ON HUXLEY’S PHYSIO- 
LOGY FOR SCHOOLS. “By T. ALCOCK, MD 18m0. us. 6 


BOTANY. — PROFESSOR OLIVER'S 


SSONS IN ELEMENTARY BOTANY. With nearly Two Hundred 
By DANIEL OLIVER, F RS, FLS Seventh Thonsand., 


I 45 
"This book ts ed to tewch the Elements of Botany on Profomor 
brags shee tho Schedules, The enrhar 


tlon of thrs work free nso has bean made of the mantiecrrpt 
late PROFESSOR HENSLOW. 
ROSCOE’S 


CHEMISTRY. — Professor 
LESSONS IN ELEMENTARY CHEMISTRY, INORGANIC AND 
ORGANIC By HENRY ROSCOE, FRS, Prof 
Owens Rianchester Whh 
* Latho of the Solar Spechom, ond of 

New Edition Twenty-first Thoumnd x80 doth 4r 6a’ 


It has bosn the endeavour of the author to arrange the most important 
r facta and pnncples of Modern ma plein but concees and scientific 


centigrade thermo- 
metric scale, i 
~ woodcuts, con many eddrtions and improvement, and 
zo the latest 
Nf 
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* MACMILLAN & CO’S SCIENTIFIC PUBLICATION 


the | of St. John’s College, Editor of Wood's 
3 


- MACMILLAN & CO., LONDON. a 








~T Second Edition, with the most recent Discoveries and Additional ® 
Tifustratigns. 


e % 


PROFESSOR ROSCOE’S “SPECTRUM 
ANALYSIS" Lectures delivered m 1868 Wah Appendicos, Chromo-litho- 


Alap, and upwards of yo TUostramons. Aledrum 8yo sis, Second 
Seven ü e [Nearly 2 aty 


\Wastminster Rerodece—" The lectures themselves furnish a most admir- 
able elementary treatme on the subject, whilst by the insertion In gppendices 
to aach lecture of ettractes from the most im portant bluhed memoars, the 
author has rendered it equally valuable as'a tett- for advanced sto- 
dents’ 


AN ELEMENTARY TREATISE ON 
THE PLANETARY THEORY Wah a collection of Problems, By 
C. H. L CHEYNE, ALA. Crown 8vo cloth 6s. Ge 


THE EARTH’S MOTION OF ROTA- 
TION. ByC.H É CHEYNE, M A Crown 8vo, 35 Ge! 


The first of this work conssts of an application of the method of the 
variabon elements to the problem of rotation In the second 
part the general rotation fi are appii to the particolar case of the 


ON A METHOD OF PREDICTING 


BY GRAPHICAL CONSTRUCTION OCCULTATIONS OF STARS 
BY THE MOON, SOLAR ECLIPSES, FOR ANY GIVEN 
PLACE Together with more Rigorous Alethods of Roduction for the Accu- 
rate Calculation of Longitude. Dy F C. PENROSE, F.R AS  Wub 
Charts, Tables, &c gto rss. 


By G. B. AIRY, Astronomer Royal. 
ON THE ALGEBRAICAL AND 


NUMERICU THEORY OF ERRORS OF OBSERVATIONS AND 


S COMBINATION OF OBSERVATIONS, Crown 8y0 


UNDULATORY THEORY OF OPTICS. 
Demgned for the Uso of Students m the Univermty. New Edition, Croan 
Broa. cloth. Gr. Gel 
Be a cep ge pan 

nit eee Sere y to phenomena 


ON SOUND AND ATMOSPHERIC 


VIBRATIONS With the Mathematical Element, of Moise —Dengned 
for the Use of Students of the Univeraty Crown Sro ge. : 


By HUGH GODFRAY, M.A. 


A TREATISE ON ASTRONOMY, for 
tha Uso of Colleges nod Schools By HUGH GODFRAY, M A, Matho- 
mancal Lecturer at Pembroke College, Cambridge. Ero. cloth, ras Gf 


AN ELEMENTARY TREATISE ON 
THE LUNAR THEORY, with a Bref Sketch of the Problem up to tha 
time of Newton. By HUGH GODFRAY, M Æ Second Edutuoo, re wed 
Crown Svo cloth sr. Gal 


A TREATISE ON, ATTRACTIONS, 
LAPLACE'S FUNCTIONS, AND THE FIGURE OF THE EARTH 
OHN H. PRATT, M A, Archdeacon of Calcutta, author of ‘The 

« of Mechanical Philosophy.” Third Edition 

Crown 8rosecloth Gz 


The anthor’s chief design in this treatise {4 to 
question, ‘‘ Has the Earth acquired its present fem 
a fluid stato?” a 


THE ELEMENTS OF MOLECULAR 


MECHANICS. By JOSEPH BAYAIA, ~ Professor of Philosophy, 
Stonyhorst Collage y 8ro cloth aa ane 


CAMBRIDGE COURS OF ELE- 
MENTARY NATURAL PHILOSOPHY, for the of BDA 
Orginally coupled by J C SNOWBALL, ALA, late Fellow of St Jobn's 

` ore Fifth Edi rered and ed, and adapted for the Alidde- 
Class Exvammanons by THOMAS LUND, BD, late Fellow and Lecturer 
Algebern, &c. Crown Sro doth © 
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W. & A. K. JOHNSTON’S NEW 
PUBLICATIONS. 


Ready this dey. 


A Map showing the Sources of the Nile 


recently ducovered by DR LIVINGSTONE. With explanatory notes 
ee anton a F.R.G.S. Suro a4 by m mcehos Praca ef äi 


Illustrations of Botany 
By PROFESSOR BALFOUR, MD, FRS. Now ready, Sheet r, 
a eager Fs i etre Tienes, Root, Stem, with Handbook, Site 


in er, varnished, xis - 
a Donnea] Sarees Sea to be completed.an our Maei 
In crown bro, cloth, red edges, price Ge. 


An Atlas and Handbook of Physical 


Ceogmphy, with Analytical Indica; by KEITH JOHNSTON, Jun, 
FRG 


Tius ‘‘ Handbook” bears evidence of great care and industry on the pert 
are ear aod presents Geographical Science in an attractive form — 
A th emu 


In crown 8ro., cloth, price r2 Ge. 


An ‘Atlas of the British Empire. 
Coloured Maps, with Letterpress 
Population, Chef Products, Climates, 
Poseossons. 


‘TA collecvon as useful and happy m doalgn, as {t 1 excellent in detail.” 


—Siandard, 
Second edition, crown, Byo., cloth, price 35. Ga! ; 
A Handbook of Physical Geography, with 
Analytical Index, by KEITH JOHNSTON, Jun, F R.G.S 


Respecting the work before uy vate need we no more, than that {t wil] 
be difficult to "ind « better tok the ahe or a more suitahle text- 
book for the papel Sonal Tima. 


Third edrtlon, crown, vo, cloth, price ar. Gal 


An Atlas of Physical Geography, with 
HNSTON, Jun, F.RGS 
chaos press.” — 4 
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